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The Energy Efficiency Market Development (EEMD) project has been implemented in Bulgaria, 
Hungary and Romania as part of the USAID's Regional Energy Efficiency Project. Its primary 
objective has been to encourage the development of a market for an energy efficiency industry in 
these countries, and to foster the development and capabilities of local private firms to serve this 
market. This project has included training for private energy efficiency entrepreneurs, 
demonstration projects, and support to the development of technical and commercial ties 
between the US and Eastern Europe. 

2.1 Training of Energy Services Firms 

Local private sector energy service companies went through a competitive selection process 
based on the criteria of entrepreneurial spirit and commitment to the private sector; interest in 
energy efficiency consulting; technical expertise; and, regional diversity. They were provided a 
3-4 week training program which included topics of energy auditing, energy efficiency 
technology, industrial production quality programs, financial analysis and business practices for 
consultants. They were also administered the AEE Certified Energy Manager examination 
(CEM) by AEE representatives, and are now certified. 

2.2 Energy Audits 

The local CEMs marketed in each country their services to industrial companies. The USAID 
program then selected 8-10 plants in each country that had agreed to sign a contact with the local 
consultants and pay these consultants a market-based fee for an energy audit. The plant selection 
criteria also required the plants to be willing to cost-share the installed equipment, to provide 
installation and to make the results of the demonstration project available. Replicability of 
potential measures to other plants in the same industry and to other industries was also 
considered. Hagler Bailly consultants spent about one week in each plant to train the CEMs in 
energy auditing techniques, provide advice, and decide on a package of equipment for the 
demonstration projects. Assistance continued on subsequent visits to finalize the equipment 
specifications. 

Hagler Bailly Consulting, Inc. 



2.3 Demonstration Projects 

Based in part on the recommendations of the energy audits, some projects were selected as 
demonstrations. Competitiveness was also part of the selection, based on a criteria including 
payback, replicability, and the ability to showcase US equipment. US-made energy efficiency 
equipment was provided to the participating industrial plants. These plants were responsible for 
providing ancillary local equipment, installing and commissioning the equipment. The local 
consultants also designed and implemented monitoring and evaluation programs to assess the 
actual costs and benefits of the demonstration projects. 

3.1 Advisory Reports 

The energy audit advisor reports assembled in Volume I represent work Hagler Bailly Consulting 
energy efficiency experts conducted as advisors to the local consultants. 

3.2 Final Audit Reports 

Volume I1 contains the final audit reports which represent the work conducted by the local 
consultants. 

3.3 Monitoring Reports 

Volume I11 contains the monitoring and evaluation reports prepared by the local consultants. 

Hagler Bailly Consulting, Inc. 
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1. Plant information 

Name of Enterprise 

Address 

Telephone 

ENERGY AUDIT REPORT 
Prepared for 

USAlD and RCGIHagler Bailly 

Fax 

Contact Person 

Title 

Telephone 

2. Energy auditor information 

6C'I '@fld 1993 Jas.-Febr. 1 994 Dates - audit started: audit completed: 

Address 

Telephone 

Fax 



a 
3. Etiergy audit information 

Energy audit focus - describe the major tasks, or areas of the plant, which 
were investigated during the energy audit: . 

TH; hVdiGY ATJ;?IT iiAY F6CUSo3 bY THS Pk(DBU(ZTIB,N,dIS!&Ilj~TI6~ ha& U T L I i ; a Z I W  

FiF T h  TH%;P.ML AN9 &LsCZ%KICBL 4N&GT,iLJ "BX;a;JIIMu" Evrr !Bh &&GY hlPGl40SIS 

Energy efficiency - in the energy auditor's opinion, what were the most 
significant findings of the energy audit: 

New experience - in the energy auditor's opinion, what were the most 
significant lessons learned during the energy audit: 
AY'sTW-IS APT) W U I P W T Y  F a  G ~ ~ ~ A I P i l  KifceVLHP 
,m WAY ff6 QUAJTIFX THIP WASTAD ~Lk3s91GY W B  TI H T A B L I Y U  THY ~ , ~ . l ? . ( g w L d  

- THS KAY TI. WCRK W I S J I d  STATISTICAL BbTlr 



4. Energy savings 

List the energy efficiency measures ALREADY IMPLEMENTED, during the 
course of the audit (if any): 37~23 Y ~ I U  AT ~tZHI$Y-&iikifL U T Y  

Descri~tion of measure Fuel saved Savinadunits Pavback 

1. Tw ~ ~ ~ 9 V A & T  bF BUANIXG 
mill. lei o*53 

10.689 l/y 2.245 - - years 
SFBICIANCY BY NUIPWG U A  BQILdL 
~ I T H  A FUAL A C X H ~ M L ~  TYPPI 6 /year years 
o . g o ( ~ ~ W ~ f l I a ~ ~  ~~~~~2,,00,0001ei) 

321 $,m~ $C0NQMILdR IS I P  THfi /year years 
%-uJT 1 000 HeuNltlJ OF m a w I b s  u ~ I O D - I *  T H ~  
reomremtlot UVUG M IWPRTANT'HIL~ ~1 T~L) s u  O L ~ ~ P  w PU !myars 
AABUCIHQ IM THIS dAY THd ~uLL~ITWANCA C@ST, 

2. B @ W A  CITY HWPITAL 5 WGHT THiS Y W U R  U S U U T I W  FO%&pBOWY, - years 
HALF OF ALL BldC&SAHY,Ili FUHQTI@N @F lPHLIK BUKiAT, 

/year years 
3. BOWA CITY HBSPITAL BQUGHT @NA FL@ H I T S  T W ,  MOB& 535$'PYY& W T H Q P G ,  



4. Hiaherieal predueti em m d  energy 8mnnurptimm 

1. Stmurise the reernt )redueties and energy eenaurptien at the plant ir phynisal 

units (else list the type ef unit# per yerr,i.e. ters/year,kwh/year,ete. ) : 

YdQL 1 990 1991 1992 1993 UaI TS 



5. Historical energy costs 

Summarize the recent energy cost at the plant, for the base year of the audit 
and following years, in terms of monev per year: 

l e i /  l e i /  l e i /  l e i /  10 I/ 
Year: 1990 1991 1992 1993 UNITS 

diesel fuel oil: 

natural gas: 

coal: 

electricitv: 

steam: 

other (describe): 

6. Previous actions 

Describe any other projects which resulted in improved energy efficiency 
that have already been implemented (or are already funded and in-progress), 
but which were not identified in the energy audit. Describe the project, the 
source of the idea, the approximate cost of  implementing the project, and 
the source of  funding: 

1 .  I t  is neeearnary t e  imprevt the anorgy eff ie ierey by usirg B.V. steri l i sat iem 
reeireulrtiea pumping 8ys$emt1 fer  the aweeming peel -ta Java the energy which 

ia neceaspry t e  heat th i s  w*ter.The seuree e f  idea. We8 ACLts 1- II l tmlial  
eeapng,whe werks under US@ lieenee. The energy effioimrey i m  due by the f.8f 

tbt the wrter is s e t  *hanged pr iod l e ly  ard heated(dai1y) ,erly recireulmted C* 



7. Detailed forms - required 

Complete and attach the following forms: 

Fuel, steam, or heat energy consumption - 12 month audit period 
(complete for each major fuel type for areas studied) 

Steam generation - 12 month audit period (if plant has boiler) 

Energy balance - fuel, steam or heat 

Electric energy consumption - 12 month audit period 

Electric energy generation - 12 month audit period (if plant has generator) 

Energy balance - electrical 

Action plan - summary of energy efficiency project opportunities 

Recommended action - energy efficiency opportunity 
(complete one for each recommended action) 
(attach additional details if required t o  justify project) 

8. Narrative 

Provide any other information which would be useful t o  USAlD and 
RCGIHagler Bailly: 

The r e m ~ a i ~ n  s e  c ~ l l a d  heavy fue l  has wrying eharsetor is i ios fer , .vsa  when 

providd by the ssae  su)plier,beanuse it is n o t  pemsible t e  enalyao the f u e l  
eempesitien a t  tho roeoption e f  tho ehargo.bnly the supplior oaita the s o  

eel lod "qual i t s to  e e r t i f i e e t o " , i n  whieh tho cempasitism af tho f u r l  is 
5.1t im recrlitv t h i s  a e a ~ e s f t i e r  varies .  



Bore* City'. ~ o s ~ i t . 1  Bo i l e r s '  Hoaso ha8 not  r a g  f u e l  mettor3 

The Phys ies l  fhmsumption is j u s t  estimated t o  be use f o r  p r e p r i n g  tho  s o  e e l 1  

l1 t e s b n l e g i c a l ~ t e a m  . 

The s t e r r  comaurptiom is eonaidered t o  be g a i l y  aorstnmt (it il used aprox. 

10 hours dmily) 

S i a l l l a r y ,  tho  f u e l  eonsumptiom is tonsidered t o  be 8 d a i l y  qonatar t  (wi th  

aprox. 89 kg/h = 96.5 l / h  aver rge  f u e l  eomsua?tiom) 

We est inotod t h e  heateonteat  of f u e l  eons ider f rg  the  r o ~ t h l y  f u r l  roasna t i . r  

old t h e  phyaicwl heat  eentmt ef  f u e l  added t o  t h e  s h s n i e r l  hea t  eontent  of 

f u e l  ( f o r  ex. 
QPhY. 

= 89 x 1.74 x  21 = 3252.06 kj/h 

Qeher = 89 x 39,152.55 = 3,484,576.9 k ~ / h  

We eatime*od .sly the  c o s t  of f u e l  eomsnaptlom f o r  steam geaeratiom,bsasnsr 

wo d i d  no t  foumd re l evan t  s t r t i a t i e m l s  i n f o r u t i o n s  r e f e r i n g  t o  o the r s  s o s t s  

( f o r  trmted w s t o r , m t o r  p r i e ~ .  . . .) 
The r e s t  e f  f u e l  is es leu ln ted  a t  t h e  p r i e r  of 140 l e i / l , r s  It m a  m t  t h e  tia 

eoma)oa3ing t o  t h e  end of a u d i t  

The produetien Index presoa to l  is the  specific hes t  consumption f o r  one tome 

s t e m  produced by ABA b o i l e r  

Tho a t e r a  b o i l e r  of f ic ieney  was ea l eu l l t od  end has r m  avrrzago va lue  % -76.5 

Tho ea t inn tea  nverago value f o r  s t o s a  generat ion is 986 kg/h a t  5.5 barewi th  

P m  overs&* eorroaponding orthalpy 2,752.1 k ~ / k g  

The whole generated stear S t  is uae l i k e  " toeh re log t . r l n  s t e r r  by Hospit*l, 

fmr stori l isat iolt ,hot-t .bl .s  f o r  frod,lausdry...) 

A l l  t h e  esrdomsrte i8 wasted 

The fuel is mot proheated(thm fuel temperature ia2l0Ct) 

 he foes wtsr I 3  n e t  p r o ~ k t o ~  (the i0.d wr te r  tempemtare is sox. t t *  c ) 

The ~ o i l e t s '  Heuae h.8 no t  r ay  roabust ion ra r lyr rs r  end t h * t s s  the reasex  why 

the re  a r e  energy losae8  with b n p t  @sea mad r, low burning effisirnay ( t h e  

l o s a r s  with burnt graesr o r e  rprox. 23.4$ from t h e  e r t i r o  t h r r 8 a l ' e n e r e g  

entored in energy bolanee) 

6.1 
BEST AVAILABLE COPY 

-- -- 



16. I n  t he  Yeller8 '  h3uae the re  a r e  twe f S m m  b o i l a r e  type ABA l t / h  (en0 i n  fumotir 

A B ~  ene is r e s e r v e ) -  

17. We ~ r e p e s e d  sene measures t e  reduee energy l e a s e s  aat?,ln t he  soae t i r e t o  impre* 

t h e  b e i l e r b  e f f i e i e r e y :  

17.1Te imareve burnar e f f i e i e r e y  it i m  meeeasary t e  have and t e  use  8 eeabus t iea  

s a r l y ~ e r  

17.2I t  fs meeensrry t e  p e h 8 ~ t  t h e  f u e l  with a f u e l  prehemter 

17.3It i a  nreeasary t e  recmver the eerdensate  by n ~ i n g  parferment r t e o m  t raps  O 

r c t u r n  t h e  e021d0~~8 te  t e  t h e  Ba i l e r s '  Heuse,te be use l i k e  feed water f e r  t he  

a t e r r  bmiler 

17.4 Te r ed lee  t h e  f u e l  emnsurptien rmd t h e  r e s t  ef a s i a t rmmeo  we reeerrrnded t e  

use a f u e l  eeenemiter,8n BCBBIK s y a t e r  

17.5 We rereslrrnded t e  equip eaah ABA b e i l e r  with f u e l  r a t t e r s  , f e r  a geed adjust- 

ment ef  sensumptien mad b e i l e r s '  1-d 

17.6 It i s  nooassrry t e  menitorfae t h e  f u 6 l  eonsuaptimn 

17.7 It it nreessory t e  a e n i t e r l z e  t h e  stcan prednetien end eensunptien 

BEST AVAILABLE COPY 



Ser$a City Hospital  B e i l e r r *  Heme doe8 not have energy aettar f e r  hot  m t c r  

mottaring 

Thg firel eensuaption t o  p r e p r e  t h e  he t  m t e r  with r C?Xl&kt? type h8t m t c r  be% 

Itr is e 3 t i r r t e 4  naingg t h e  d s t a s  from tho  a u d i t  r epor t  

The thorns1 eensuaptier  is re fe r ing  only t o  t h e  e s t i a r t e d  hoot o o r t e r t  of fud 

The f u e l  +omsumption is e o ~ a i d e r e d  t o  bo l i k e  s n  hourly average eon8uaptior 

We estimated the hWt eontent e f  f u e l  cenaidering the  physieal  heat  eonteat  B 

f u e l  added t e  the  ahemieal heat  eontar t  e f  f u e l  ( f o r  ex. : 

The fuo l  emsumption ( e r  tho  heet  eontent  e f  f u e l  ) does pe t  eover t he  heat* 

deomnd (areits) of t h i s  hoapita1,because Berga M t y r s  Hospital  budget was t o  

smell t e  @over the  whale d e u r d  (mmeds) of t h i s  H e s p i t n l  

We estimated only the  f u e l  eos t  ( f o r  h c e t h g )  frr the  88aes reasons like f o r  

the  f u e l  oeat f e r  ataam,rt t he  same prfee  (140 l e i / l  

The d el lvared h e r t  by Bei lerz  * Homo , fo r  he8 tirag, was oat8b~llshrd eenaid trim6 

ax avrrege valne f o r  ree i reula ted  water (1  35 t / h  ),with am average value e f  

ht = 19.e eorespondGag  to&^ = 7 9 . 5 4 . ~ ~ / ~  and eomsiderhg the  monthly 

hot water be i lo r ' s  hours e f  funaMmm ( for  expl: 

The delivered n t i l  hont ,QU, is: 

The aoathly estimated del ivered h e a t  is Qm x monthly hours)of funetiem ( t f 9  

Hospit818 r n l  heat ing  demand is 9,185 G J / ~  added t o  4.97 ~ d / h  f o r  make up 

weter ( 14.11 5 G J / ~  eoapared t o  10.745 6J/h generated by t he  C?lNfZ b o f l e r  1 

Per maney eeaaemy re8sons.rail budgeteri*n,the ha t  w m t e r  b o i l e r s  are working 

at aprex. hmlf (1/2)  of r e m l a m l  hosting *a).city (10.745 G J / ~  momlored t o  

12.56 G J / ~ )  

6 *3 

BES 7 AVAILABLE COPY 



1 Thr hot m t a r  b o i l e r  e f f i s i enoy  ( e l t imeted  pvcrrge value is 10,632.4 x,OO = 

15,472.6 
60.727% , t e r y r a d  t o  8845 mominel b e i l a r  r f  f i c i e m q  

13.W. es tab l i shed  t h ~ t  tho  wall8,doors and wbdovs de s e t  have i r ~ u l a t i o m a  

14. We proposed some roa ra re s  t o  improve b e i l e r e a  ef i imierey:  

14.1 It is  aaces8ory 8 haat  energy a e t t o r  t e  a d j u s t  the bo i l e r ' s  l o rd  

14.2 It is necessary 90 equip tho  b o f l e r  wi th  two f u e l  aet%ors,sne on tha turn of 

f u e l  p in ing  3yatem,rnd anwthor one,en the  r s t t i rn  of  fuel p l ? h g  system 

14.7 Wa reeminn4erl t o  eqilip eseh b o i l e r  with 8 f u e l  prohoator 

14.5 To roaluoe the  fuel aamsuaptior and tho  e r s t  of mainen~aeo i t  is ~ e e o s a e r y  

t o  equip tho 50110~ with 8 f u e l  econoafsar (EKQBIK ~ y s l o a )  

14.6 To reduea tho  thorn81 energy loss08 it is mooassary t o  i spreve  t h e  mll.8, 

leers rmd w2~ilows inau l r  t i o n s  

14.7 It 18 aocesarry t o  monitoriso Chr f u e l  sonsunption aad t he  de l ivered  heat  

BEST AVAILABLE COPY 



8 . 3  laYARVATIOblS 1La;PaING T8 LLLCTk~C J ~ N ~ L G Y  AULIT 

I .  I8 very d i f f i o u l t  %e fe l law tho  d a l l y  o l e o t r i o  ceasumptier due by tho fsat 

the+ a l l  e l o a t r i a  omorgy r a t t o r s  a r e  R M e L ' s  preporty. The r l e e t r i e  omorgy 

aet+or8 o r e  b 8 eleaod plmeo and tho Hespitols  ompleyooa have me a8m.a 

witheut RiEKEL*a oapeyoo8 

2. The l e s s e e  fi e l e e t r i a  meters o r e  groat  due by kho f a e t  t b t  the m i n t o r a r o t  

t o  the  e l e e t r i c  metors' and 8 a t i e u t e d  equipmesta* wis tonance l .  

Thore ore no t  used tho reeenuwndod lubr ieanta  sad t he re  is ne t  moil ,in time, . 

t he  replacement ef uatd piocea with new emea. 

3. 3 0  l ight irg s y a t ~ m s  e r r  ne t  e f f i c i o a t  due by the  f a e t  t h a t  im us8 rr+ mere 

FRewndescsat lamps,with 75W and r let of fmetiona henrr. 

4. '2. pre?rsca a row soosur8s t e  isprovr the  e l o a t r i a  energy eff ioi8ncy : 

4.1.  TI ahango tho a r t u a l  r y s t o r  a f  b i l l i n g  by e h ~ r g l n g  the aetu8l  sentraeB with 

tho m a i t e r i c i n g  energy censumptlema. 

4.2 Te ro)laao tho r e t m l  energy a e t t 8 r s  with e t h e r  p e r f e r r r a t  systems ,eqni)rd 

with t i a a  awftsher and data legging, ta rermito nmri ter izs  tho  oleetr ie:  . w 

oensuapt iems . 
4.3 t e  replae. tho  metnal lighting system8 (ireandesoomt and f l u ~ r o a e o s b )  with 

p r r f e m m t  l f g h t i r 6  ayrteas.  

4.4 Te i rp reve  t h e  rsintonanoo re t iv i ty ,bee ing  h e m  t h a t  is e a t  way t e  rodneo tl 

BL7S7 AVAILABLE COPY 



ERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
ENER ------- preduaed by ABb steam bbiler (rub1 t y p  
~ e ~ ~ E ! E G / H a g I e r  BaiIIy 

Report date: 

Supply contract terms: - -  ......................... - . . . . . . .  ---- 

I - .... .............. . . . .  ... Contact maximum demand: -- - - - - -. 

CONSUMPTON OR BILLING DATA FOR 12-MONTH AUDIT PERIOD 

Thermal I Total 

Note: Heating &gee-days based on reference temperature of C 

Notes 
on plant condltlons and changes , 

> - . - - - -. - . - - - - -. 



i oxygen , 0 = 2 95 

6EST AVAILABLE COPY 



FUEL, 0 H T R Y CONSUMPTION - 12 MONTH ALIDIT PERIOD . L Y @ M  -prqmro( by CINAC type het mtsr b o i l  
and RCG/Hagler Ba~lly 

I Contract maxtmum demand: - - - -  - - - - - I 

CONSUMPTON OR BILLING DATA FOR 12-MONTH AUDIT PERIOD 

Heating Heating Product. I?? 

HOD --- GJ/HDD . 

688 3.338 1.455 

d Note: Heating 
3P 

changes 
I Notes 

/ 

cond~t~ons 

I 
i 
I 
I 
I 

- t 



Pbnl nmmm 
Address ,Fleare $ 0  Gelt Jtr,Bor@o tJity,%rnmuros listriat,Reerir 

fhport &la. Stram beiler Het water beiler 

TeFIIE.!. C ~ U J  I -- -- 
fir. tube I 

I ! .  

-. 

.... 

. - 

... 

. . 







Eqripmerr or Process 
Dexrptnn 

OTAL PEAK DEMANl 

OTAL ENWGY CONSUWTION A N )  COST [equals lold bllled consumpl~on) - 
....... 



Q r w  



Prepare AID and RCGMagler hilly 

Report date: 

Electricity  con!^! !wm?: YUr;L  MXP-Mlrl13 - - 
[~lecticity supply company's name - - _ _____ 1 
1 Contact maximum demand BW: 1 20 I 

Other. L-: ................ I 
CONSUMPTION AND BILLING DATA FOR 12-MONTH AUDIT PERIOD: 

Energ) 
R e a c h  

kVARt .- 
iefee* re- 
a-.ti%#)e- 
war rater 
- - . - - -- 

2B * QO@ -- 
34 * 000 

---- 
30, OOO 

Demand Oemanc 
kW I kVI . - - - -- - . - - - 

Peak demand W i n g  audl period [IW): 1 - 1 
5 
rd 

Total 
Factor 

- . . -. . - . -.. 
Product. Index 

tWh per: 
Notes 

on plant conditions and changes 



-- I C  M U I Y I ~ I ~ ' J I J ~ ~  rtnwu 
Prepred fa d RCG/Hagler Bailly 

Ptant name City Hespitol 

Report dale: 

I Manufacturer 
- - - - -- - - - - 

Capacity (kW): ..... - . .  .. 

Drive type (steem. gar, diesel) - 

H steam - Condenrin~eextraction/beekpressu~a - - 
Operational? (yalno) .--. ..........- 

GENERATDN DATA FOR 12-MONTH AUDIT PERIOD: 

,SOLD TO OTHER 
Enwa 

Denund Activc 
-- kWt . -- 

URCHASED Ffi 
E n r r  

- - 
Ma 

Deman 
kV, . - - - . - - 

. . . . .  

..... 

.. -. 

-- -. . 

- --- 

.- .. 

. . . .  

. 

... - . 



- 
Ad"cSS 1 ,Floere d e  bolt Str. ,B.r$a ,#mamdreg Biafri8t  ,lomeria 
Aud~tor's name 8 .0 .  "LE@-flG1' Tebelegie  S ervioo S .Re L. 

Item Equ~pment or Process 
No Descnplon 

- -- - . - - - -. --  -- A 

1 A l l  e l r e t r i o  eenauurra are  werrreted te a d i s -  
- - -  -- 

tr ibu?, ien-jio%it ,ISrPt 04 ir'-€hii a r o C e T t h s - -  
------ -)fespttt1 + o q t z i p e ~ - t w ~ - s f  erm6ra - 630 KVA ~ ( 0 . 4  KI:_ in f u n t i o r  - -  - -- 

-400 KVA 20/0.4 KV - in roaerve 
... - .....-... - ....................... . 

2 The m ~ i n  e leetrir  eonauuora are:  . 
... . ........ - -..................... - .. -. - ..--.. . . . . .  - eleotrir  asters ...... -. - mediorl squipments 

......... - -. . -- - -- -- .- - l ighting 
- - - - - . - - ........ - 

S ibergy b ~ l ~ n r c  fer the e l ro tr ia  mnaauers:  - - - - - - - -. . -. -. -. 
'j, 1 UdMUL SLdCTliIQ a;blMGY: 744,236 K W ~  75.45 

~ ~ - , ~ ~ + O T ~  : 5 27.e 
-- 1 -%+-3-ned f--pn&--i-----233 r *580-  52 " =- n 

3.1.3 l i g h t i ~ a  - - - - : 211,684 -"- 22.6: 
s.2 hLbBTH10 &J&GY L1)sdf l :  229,764 -"- 24.6j 

- -  - %4. t - r m l h a - - - - -  -. - - - 2,802-*-- 'J* 2 
3LL 2 L i l t ~ L b L l L ( L F _ - - t - - -  2 3 * 3 5 Q - - ? ! 2 d $  
3.2.3. aerhenies and : 203,612 -'I- 21.81 - - . - - - - - - - - - - - - . -- - 

-2orreur losses  
- -- - .-af ..bra-- - -- - 

3TALPEAK D E W D  leouals maulmum billma demand 

. 

Maximum 
Lmd 

kW 

220 

- 

.. - . 

. -- 

. 

~ --- 

. .- 

- .- . 

.- . 

-. . 

... 

. . - -- - - - . - -. - --- - 

3TAL ELECTRC ENERGY CONSUMPllON AND COST (equals lotal bllled consurrpt~on) - -  -- -- - 
'.I 
'? -. 
+r 

loaxat- ' - 

Peak Billing 
Demand 

kW -. 

c. 
. --- . 

... - - . . .  

- .  

- . .  

.... 

. . . . . . . .  

- . 

. -- - ~ -  

......... 

- . -. - . - - . 

- .. - - -- - - 

......... 

. 

....... 

. . .  - .... 

. - - - - . 

- -. .. - .. 

........ 

. - .. . . . .  

. -  . 

. . . . . . . .  

El&r~c 
Energy 
Consrmptlon 

kWhIyeai 

934,000 

To~al 
Energy 



ACl lU IUMMNY OF ENERGY EFFCIENCY PAOXCT 0PPOHlUNiIIES 

SUMMARY OF RECOMMENXO ENERGY EFFICIENCY ACTIOW: 

Note: Assumes ha1 me MlmS we l&m m ofder of best p w a c k  perod llrsl. n order lo lake nlo accam~ the htecartm be- tho v w m s  measures 



WXXvtMENDED ACTION TO IMPROVE EFFIC~ENCY - Te achieve A cmnb~~st ien  snelpzer ( t y p s  FYRITS IT) far Bailera* Reuse 
- To irastrnat the eper~ters  t m  werk with thia type af aarlyaar and to m8ke d o i l g  

e4jmrnen-t~ of burniag effiefaacy 
A. A3L beile~'s p e r l y  f u e l  Ienaumptian : 352,225 1 / ~  

A S t  s tcmra ~siler's e f f i c i ency  (2s it was et 9/02/94 ) ;87.6$ (mceaured with grJ 
@relyaer type Bachorreh madel  300) 
ABA staem bai lered  justed St t rnhg  elf ic isncy : 915 

E @IMA@ hot m t s y  beilsr*8 y e ~ r l y  e o n a m p t l a ~  : 428,228 l / y  
CIWC het wrtes beI,lere8 buraing o i f l ~ i s n a y  ( a s  it was at 9/02/94 ), : 88.%? 

elPIILC" het w~ t r s  bmiler's experte4 burning effieiesay : 915 

PROJECT COST ESTIMATE. 
mill ien lrl 

Cost Notes - 
Eng~neenng dmlgn 

Equ~prnrnr ~rocurement 2.150 (1,250 $ ~ 1 , 7 2 0  l @ ~ / s  1 - 
Equlprnent Installaban - 
Equrpment commtssslonlng 

TOTAL INSTALLED COST 2.150 @) 

Ettlrnated Increase In MnuU Inon-energy) Weratlonr and rnfuntenmce cost 0* (c) 

PAYBACK PERIOD: 

b 2.150 0,647 lvem -7.8 .@nth 
= 

.3*423 - c 0.1 

MENDED IMPLEMENTATION SCHEDULE. 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prcpsnd for USAD and RCGMagler Ba~llv 

plant name: Berg@ City Respit81 
Address: 1 ,Fleare d 8  Cel t  Btr,brtp, Mnlaurrg  a i s t r i r t ,ReUmla  

Report date: 

OFTHE The Hespitol and the B a i l e r s n  Hewe 
FINDINGS CONCERNING EXISTING CONDITIONS !me e x i s t i n g  s t w a  t r aps  are no t  fa use and t h e  c e n d n s a t e  

reewering a y a t m  i s  ne t  la f m e t i e m . ~ l l  the e a h e a s a t e  ia wasted. 
E ~ C G m l s t ; D  ACTIONS t ~ e  renl~are the ex i s t ing  steam t r spa  with bras t r ang  steam t r aps  

Te nut in function the  eemdens~te rerevering system 
'20 h s u l r t s  the  condeas8te p ipe l ines  snd cmndensete tank 

~ E E ~ ~ u e l  c ~ ~ s u i t p t i a n : 3 ~ 1 , 2 2 5  l /y:f iel  p r i e s  :I 40 i e i / l  
yenrly heurs wf func t i en :~ ,658  h/y: f re4 wn t e r  eemsumptlen: 9901/br3,650h/y=3,613.5te/y 
feed m t e r  temper8ture:ll C;hsat semtent ef generated s t e a r : 9 , 9 0 4 . 5 3 3 ~ ~ / ~ ;  i n e l  beat 
aentent(chem &phys) : 12.730.47 ~ ~ / y ; f e s d  water h t s t  ma ten t :  166.415 GJ/~ :ABA s t e a r  
boiler thermal e f f io i rnsy :  9.904.533 xlO0 -78.83 $ 

12,770.47- 166.415 
B, I n s ~ l l i r g  th. ateem trams the  expected ceadensate retura mbr,cansid8ring te be %ere 

thsn 12 $ nelraal westes &prex. 3g$$!)is: 990 l / h  -290 l/h= 7001/h =.? t e / h  at 90 C wiih 
331.15 KJ/K~ egthslpy; Expected f8.1 n t e r  heet centent  w i l l  be: 290 kg/hx3,650h/yxll e 
x 4.1876 K J J ~ ~  e +  700 Kg/hx3,658 h/y x 381.15 KJ/Q = 1,022.586 ~~ /g :Sxpee ted  AH s t ea  

Baselme -ex~stlng condrnons 352,275 3,61305 49.6945 
Aftar racommendrd amon 326,533 1.058.5 45.8268 

~ e t  m u m o n  25,692 2,555 7.8677 (a) 

COST-BENEFIT ANALYSIS. lllJ.lel Id% 

PROJECT COST ESTIMATE Cost Notes 

Eng~neenng design (ba s*d e x i s t h ~ :  d *sign) - 
Equ~pment ~rocurement 2.05 ( 1.45 8tmm t r a p s  + 0.6 h s d l s t i e r )  

~qulprnent lnstallltlon 0. 5 

Equ~prnent comrnlssslonmg @,I 

TOTAL INSTALLED COST 2.65 

Est~rnacea Increase In annual tnon-energy) oDemonr ana rnalntenance cost 0.25 (c) 

PAYBACK PWlOD 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORNNIM 
tor USAD and RCGMagler Bmllv 

name Berqa C i t y  H e s p i t ~ l  
ress: 1 . F l e # r ~  Be Cel t  Qtr. ,Ber~8,Mtrarur t0  Z)i~triet .Renanir,  

Repon date: 

rirg it's aol f ,dees  n e t  prednee in d i r o e t  m y  energy eeenemy,but ind i roe t ly ,by  he lp ing  
t e  meniter iao tho  fuoleansumptien,the stwm 2nd h w t  )reduetiem,will a l lew a mere r a t i ema l  
usego ef  whet is predueed. These metering s y s t e m  w i l l  permit t e  r e n i t e r  t h e  savings 
erortod by e t h e r  mo~suros.  The bsso l i n e  f e r  ABA steam Bei lor  I 8  ceasidered t e  be the  ther-  
mal of f ie ioney  78.83 $.We de  o s t i a a t o  t o  r a s e  up tho  thermal effieiem8y with:5.75-$ due t e  

mmwrsrlXslaPtxcand O ~ S R  te roeevery syszer ,  ?p clue %e p l *  p r i E y 8 l r g a m K  2$ 
us ing  tho f u e l  eremamixer. In t h i s  way we o s t i r t o  t e  i rprevo  ABA a t e a r  boi ler ' s  thermal 
off ic ionoy t e  89.58 $. Fer A M  stmm b e i l e r , t h e  e s t i m t e d  f u e l  s ee re ly  w i l l  be: 

352,2251/y 58 -78*81 = 42.269 1/y and renoy eeememy: 42,2691/y XI 40 lei/l=5,917,6601e1/ 
The base l i n e  feP9*5881MA~ h s t  r a t e r  b e i l s r  is it 's t h e r m l  of f ie ioney  : 68.72 $.we de 
eatiaw t o  t e  i rprevo  b e i l e r ' s  thermal efficsies8y with: 3 $%Ing l f u e l  prehmeter, 2s u a h g  
r  f u r l  eeeremlaor and t l .28 $ by ud jus t ing  t h e  thermal. b e i l e r  1eeil.Fer OlXAB h e t  water 
b o i l e r  t he  es t imnte l  f u e l  eeenemy w i l l  be: 

428,228 l/y &6m = 82,018 i /y  and 
f u e l  mmncy .@emery: 82,018 1/yx140 l e i / l =  17,482,520 l o i / y  85 *(the *s t i r  tcd isprevenent  
f a r  C l W B  hot  wetor b e i l o r  beeing ,in t e t a l .  85 %).The t e t a l  l re l  emenear f e r  A I U  steam 
b s i l o r  r r d  far CY!MAb het wstar h e i l r r  r i l l - b e  : 42,269 l/y + 82,818 1/y" = 174,287 1 / ~  and 

1 maney eeea@my: 5,917,660 l e i  + 11,482,530 l e i  = 17,488,180 101/y 

1 1  

Eluctnci-ty Fuels. heat and stsun Total cost I 

I P e b  Energy lgf l l i e m  
&-ear I 

Bslallnm -ex~rnng conamons 780,435 ?0g,260,9e0 = 63,524 s - 
After recommended acnon 656,148 91,86@,72@ = 53,488 

~ e t  redurnon 124.287 17,400,180 = :a 10,1168 
- 

COST-BENEFIT ANALYSIS. 

PROJECT COST ESTIMATE. Cost Notes - 
Engmecnng dmgn I .  e!r- 
Equ~pmem procurement 10,570 S 2.600s- s t o m  meter f o r  A J U  b e i l g  

Equtpment lnstallanon 5008 2,0408- 2~1,0208 f u e l  meter f e r  @SUB 
- u .L- 

Equloment commlssslonlng 5.5009- he+ water meter f e r  CQUQ-hot 

TOTAL INSTAUED COST 11 .Q7% @) 
mtsr b o i l e r )  

A 

Esumatcd tncnase In annual inon-energy) ooeranons ana mrunmnance cost $008 (c] 

PAYBACK PERIOD. 

a : l O , l l d ~  - c. 480 $ 

MMENDED IMPLEMENTATION SCHEDULE. 
- 



8ECOMMENDED ACTION - ENERGY SFlClENCY OPPORTUNIR 
for USAD and RCGMagler Batlly 

a r g i . r ~ b  C i t y  Respf+al 
1 , h a r e  dv as14 S t r .  Berqa ,Marsmureg dis'triet,Remnio 

120 pier& + (1 x 100 W 1,692 h/yx I @ - ' ) x i 3  pies08 = 84,648 KWH/y 
Llee tr l e i ty  east :  8A.640 ~Wh/y x 69 loi/kwh = 5LtjA0,1h0 : 1.72e loi/P = 3,396_j $ 
After rcuemended 8ati.e.: (1x W3x2,22n h/y x 18 ) x 100 + 1 x11 W x 7,f$jO h/y 11 0 ) 1120 + 

+ (1 x 20 W x 1,692 h/y x 10 ) x 13 fa lrapa + (2W x 2,321) h/y x 10 ) x17 + (2W 17,680 -5 
h/y x x 20 + (2W x 1,692 h/y x 10 ) x 13 far rdnptora aml balssts = 
12,575.6 k~h/y fmr Is-8 '+ 426.7 kwh for sdeptara amd b l a s t 8  = 13,002.3 kwh/y 
S l o e t r i e i t y  cast :  13,002.7 k~h/y x 69 lri/kWh = 897,159 l o i / y  :I  ,720 lei/$=522 8 

I 

A 

I MPECTED RESULTS - EFFECT OF RECOMMENDATION: 
Fuels. heat MO steam 'TOW cost I 

~#gyt&ba 1. , z!@l p&em 

t Baseline -extsang conamons 84,540 84,640 5,840 

After recommended nrnon 12.575*6 426,7 13,002.3 0.897 

Net redurnon 72,064.4 426.7 71,637.74.943 ,,, 
COST-BENEFIT ANALYSIS. millimn lei 

PROJECT COST ESTIMATE Cost N , O ~ ~ S  101 - FD9 100 pieees x 
Engtneenng deslgn 

4,60C 

Eautpmenr ~mcurement 5-fi84p79 X 2 1  p 1 17,068 h i / p  = 2,048,160 - .V? = , 1 00 
Equlpmenc tnstalMon 

Equpment cornrnlsssconmg T r u  - - E;@&790 h i  

TOTAL INSiALLED COST 5.685 @) 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
tor USAD and RCGRlaqler Bully 

name: Bere* @ity Hespi t s1  
?.Fleare de C * l t  3tr. , B e r ~ a ,  IQralaree dfstr iwt ,Relrrr i r  

Repon date: 

FINDINGS CONCERNING EXISTING CONDITIONS 
1. The n e t u a l  b i l l i n g  q s t e m  f e r  r l e e t r i u  energy sensumptias i a  69 lei/kwh f a r  a8ffve - 

newer end It ia n e t  b i l l e d  the  r e s e t i v e  power due t o  t h e  f a c t  t h e t  t an  'f7 0.92 
2. It dees e x i s t  t he  p e a s i b i l i t y  t e  men i t e r i t e  t h e  while energy eensumptiers ( e l e r t r i e  

RS& thermel ) duo by t he  e r i s t s n e e  e f  e l e u l a t i e n  effieerwhwr8mist P.C. 486 8rd  386 
(M Pt3 5.0 e p w t i n g  systom) 

REC MMEND ACTlO 0 IMPR VE I NCY 
1. @a r e g a r e  %Lo ~ ~ ? & f r " f e x i s t i n a  ) e l e e t r i r  energy meters ( aet ive,r"et ive) ,with 

pther,perfermant e n e a , h ~ v h g  nnoleg en tputs ,  t e  put cl .t&o awiteher, 
2. ?a ima tn l l  s d a t ~  l egging  end t e  lnrt i. Lise r i t h  P.C. , t e  n e n i t e r i s o  t h e  s l s e t r i e  

censumpti *as .  
3. i e  u b n g e  t h e  a e t u r l  system m i  b i l l i n g  with e t h e r  ene, based em a new een t r ae t  with 

*ha e l s e t r i e  energy s u b p l i e r  (APeSi3L BAIA - ).In t h i s  omse , t he  m a t  of s l ee t r im  
energy tit peak is 124 lei/kwh,while f e r  t h e  e t h e r  sensumpitera haurs t h e  e l e e t r i e  
energy p r i r e  is 46 lei/kwh.   he sve r rge  energy eensnmption is 1 B6.62 h / h .  
The ~ s t u a l l  consumpties (base  l i a e , s t  t h e  time ef energy a u d i *  ) is: 
365 dsys/y x 24 h/dmy x 106.62 kw r 69 l o i / k ~ h :  1,100 let/$ = 58,587 S/Y (.tihe r a t e  
uhaage a t  e l e e t r i s  energy p r i e e  e f  69 lei/kwh was 1$=1,100 l e i )  I 

t e  eoasnmptier at peak: I, 152 h/y x 106.62 kw x 124 lei/kwh : l,1001ei/$=?3, 
t i a a  t e  censumtien witheut pmk: 7,688h/~rr106.62kux461ei/kwh: l,lOOlei/$=33,921 $/y 

@ t a d  eenanastiens: 13.846 $/.v + 33.921 $/y= 47,767 S/y 
M P E C l % % E F F E C T  O f  RECOMMENDATION 

Electnc~~y Fuels. heat qnd steam Totd cost I 
IPenk Enorgy 

/r 1 MWhtyear I $ 
/year t 

Y 

Baselme -exlsnns condmons 934 69 - 58,587 

After recommended amon 122.826 811.165 46 124'  47,767 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE. Cost $ Notes 

Enginacnng dasrgn 

Equtpment procurement 

Equqament ~nsralhon 

Equtpment commass~on~ng - 
TOTAL INSTALLED COST 4,092 b) 

€stmated Increase tn annual (non-energy) ormanonr and meuntenance cost 45 5 (c) 

PAYBACK PERIOD 

a10.828 - c 455 

MENDED IMPLEMENTATION SCHEDULE. 



RECOMMENDED ACTlON - ENERGY EFFICIENCY OPPORTUNITY 
?rep.nd far USAD and RCGMagler Bailly 

r 
ACTION NO. " 

Report date: 

AcTIoN No.MD ''IEF DEs*ImO% i n a t s l l  s f a e l  erehe8 t e r  f e r  ABA s t e e r  b o i l e r  
AREA OF W E  PLANT AFFECTED: Bj.ilerS v H~~~ l 
FINDINGS CONCERNING WSTlNG CONDITIONS: 

The f u e l  i 3  net preheated 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY: Thc fue l  proheater is meruf8etared by S.C.BKBB3g S,A, 
Bueho~est.The $ a a t r l l c ~  parer ef reaemkmled fuel proheater is 5kW.a~d the  f u e l  m y  be 
heated frem 25 G t e  95 C. The tmr raa t i e l  f u e l  seenomy Is 4- 4.5 $.AN steam bei ler 'a l  
with wprohe8ihd fttel, eensumtien i s  : 96 l / h  (96.5 l / h )  
The oprex. w z r r ~ a t i e d  f u e l  esenery ia :  4.2 % x 96 1/h = 41/h 
By eholaeing the  r e W l  dystcla ef elerrtrio b i l l i n g  eensum)tien,based en e r e v  eea t rae t  ui$h 
e l e e t r l e  energy snppl ior , in  whiek case t h e  paymertis 46 l e i , h h  ( t h e t  was at the data ef  8%. 
e l e e t r i a  eaergy ~ n d i t - t h e  h ~ s e  l i n e  f e r  eurs 'es t l re t iena) , the  e l e a t r i a i t j  sensumptien p r i e r  
w i l l  be 5 kn x 49 leijkwh x 3,658 h/y :1,100 1ei /8  4 1 3  t / ~  
Lraceted E ~ s l  aeary eeonsmy : 41/h x 140 1 e i / l  x 3,650 h/y t z  1,100 l e i / $  = 1.858 $/y: 

i 
I 
f 

RESULTS - EFFECT OF RECOMMENDATION: 
I 

Elacmc~ly Fueh. heat and stscun: Total cost I 

COST-BENEFIT ANALYSIS. s 
PROJECT COST ESTIMATE. Cost Notes 

Engineanno darlgn 1 5@ - - 

Eqularnmt procurement 

Equmrnenc carnrntsrslonmg 
- 

TOTAL INSTAUU) COST 1.965 ,, 
Estlrnatea rncmase In annua, ~non-energy) opemuons and rnmntenmce cast 1 50  (c) 

PAYBACK PERIOD: 

MMENDED IMPLEMENTATION SCHEDULE: 



SECOMMENDEO ACTION - ENWGY EFFICIENCY OPPORTUNlT'f 

Report date: 

AcnoN NO AND BRIEF DESCRIPTION faequipe the C ~ G  he t  we t c r  b s i l o r  with F  rut^ ~ t r C m E -  
f u e l  ewsnemiser -- 
4RkA OF THE PLANT AFFECTED ~ ~ i l ~ ~ a  ' Heus. 

COND1rlONS ~t amen n e t  e x i s t  f u e l  prohea t e r  sail f u e l  eeenember.  
fhereeenrendii$ f u e l  79rohoat6r 61td f u e l  ewenmmizer a r o  aanaf8ettlred by S.C. 3.A.- 
Bucharest. Thw f u e l  prehes t o r  hns an  ias ta ) led  newgr ef 18  kW.fChe warruntied f u e l  eaomeey 
fs 4 - 4.5 $ ,by hunting the furk f r m m  25 a t e  95 G, 
The reeonmended f u e l  eeeneaiser  is 8,5M ty)e.The biorrantied f u e l  e e e m e ~ ~  is: 1,3-3.1%. 
The QIEYl8 hwt w t e r  b e i l e r  *yera t ing  henrs for  1993 wsre:989 h/y. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 

W a r r a n t i d  ewenmmiea: 
1. I'frel).rter : ..a4 x 4731/h x 989 h/y -x 146 hi/l : 1 ,100lei/$ = 2,1 80 8/y 
2. Puel*cenonicer: 0.03 x 4331/h r 989h/y x 148 l e i / l  :1,100 I d S  = 1,635 8 / ~  
3. W.lntenaare oeenorima due t e  fael *eo~emiser :  aprmx. 1,636 $/y 
4. Fuel reenemlea due by redueirg t he  .)err t b g  h e w s  t o  s e t  e r / a f f  (by r e i lue iw  t h e  f u e l  

s o n ~ t l a p t l e a  t e  e r t o r  i n  thermal ahrrae) :  air. 2h/dby x 4331/h r 11 0 day/y x 140 l r i / l  : 
1,1063 l e i / $  a 12,124 $/T. 
Lstimsted eeeneaiea ( 1+2+3+4):- 2,180 S/y + 1,635 J3/7 + 12.124 $/r + 1,636 S/Y = , 

17.575 8 / ~  
5, B l e e t r i e i t y  t e s t  f e r  f u e l  p rehmtor :  18  kW x 989 h/y x 49 l e i / k m  :1,100 1*1/$=793~/y 

$xpoattd eeenemy: 17,575 3/7 - 795 B/y = 16,782 8/y 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION 
Eleclncq Fuels. heat ma steam Tow cost I 

IPeak Energy 
kW IMbWyear t ' hear I 

I Baselme -ex!stlng condmons 

Atlar recommended acbon 

Net roducnon 
( 1+2+3+4 - 5 16,782 (a, 

COST-BENEFIT ANALYSIS. 
$ 

PROJECT COST ESTIMATE Cost Notes 

Englnwnng da lgn  1 50 
Equ~prnem omcuremant 14,492 ( f u e l  prohoater  - 7,960 8; f u e l  ee.r.mi- - ..* 
Eaumrnsm ~nstalllmon 20Q 6,480 8; wat8licwr - 52 $ 1 

- 
Equtprnent cornmtssslonlng 

TOTAL INSTALLED COST 14,842 @) 

PAYBACK PERIOD: 

216.782 - c 280 
MENDED IMPLEMENTATION SCHMULE. 

*' b*iler*a opermtlag hours is deperding em h e s ) i t a l * s  budget. Tho r e a l  .per*tirg 
hema (mbimur)  Is aprex. 5,253 h /y ,dmprd~ng  e m  e x t e n u l  temperature( DD) . ~ e w i d e r f a g  

the   re^? 1 . p e r ~ t l x g s  h e w s  , t h e  p8yba.k period would be very rraert. 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNlrV 
tor USAD and RCGMagler Balllv 

name. Borga Ci ty  Hespit81 
1 .Fleare d c  C e l t  Str . .  33er$8 ,H.raaurwj l)istrietSremmaia 

Reoon date: 

rn 1 ~ 8 e i l e l  
r t  mefinal eherge e f  3 ~Cml/h,mnd two water-vster 5.8% exeh8ngors.Het wotsr*s exiO temperate 
ia 76 O and t h e  tnterine weter'3 t s m p r n t u r s  is 57 &The domestie het water is prrpar rd  and 
d r l l v c r e l  5 'heurs dn;tly,et 5074 of seminal oherg* ( 1 . 5  ~uel/h)*~he rmstxre t  t h e m 1  e f f i s i n r g  
was 68.72 $,~ral t h e  aax. t h e m 1  e f f i c i e a e y  f a r  t h e  hea t  axehangers is not mere 9han70 5. 

, a t  50 5 gf nominal eharge  i s  360 l/h.  The p r o p r e d  d!mestio w- 
'?he +& V S + ~ ~ * B  .) t €a a 

Y m-aenta. 535 med ol4&= GPKJI 
rig. r ep l se ing  

the  a r t m l l  demestie h a t  W8t.r prepsratier.1-k m t  t e  be ran tFub. l , tha t  in a c t u a l  system, 
t h e  CfTMAfJ het water 6 e f l e r  ( 7  GBsl/h) is w e d  t o  prepare h a t  wetar fmr heating ,and i n  o t h e r  
period ef t h e  is usad to prepre the h o t  demeatic water.Ths bo i l e r ' s  operat ion heurs depend 
en hamits1  'a bndgrt lsaa tsd t e  frxslaapply, m e m i a d  
1,  The s e t u a l  s p e s i f i e  f ue l  seasumptier f e r  C W C  beiler in: 60  l /hY 

1.5 G C a l 7 h  r 0.7 : ) Y C ~ ?  
= 760 l/h x k/1 = 0.01 54 13?/1W q.chd $~-a.@nc 7 

23.3'33 
2, The expeeted a p c e i f l e  f u e l  seasumptien f a r  en* (1) PLO FIT$ T32.535 mede1,which haa 883 

kg ateam at ? ? p i g  is: 883 kdh0.09 ka/&:0.922k~/l = 8,0085 lP/lW(the s p 4 o i f i e  cua - 
q ~ p t i e m  fer  hlH stectm b d l e r  ' 'tQ,200 lV/h beeirr:O.09 kri/kf s t een ) .  I 

pemted rmncy eeerrmy: 40.6154 - (3.6085 )1~/1~ x 2 x 17Q lW/mh x 50 nh/h  x 5 h/day x 
/ 7 ~  r t a r / %  79 

Elactnclty Fuels. hecu and staam TOM wst I 
1Pek Energy I 

kW I MWh)ysar I ear I 

@.of54 IF/IW x2@,4601W/h x 5k/dsy x365 day/y x 140 lefjl~ 
Baselme -exmno condmons 

PROJECT COST ESTIMATE: Cost Nates 

Equloment commlssslonlng 
- 

TOTAL l N s T ~ u E n  COST 30,164 

Esttmatw tncnare In annual tnon-energy) wemons and mmncenanca cost 45b 
(c )  

- 
Tke FL8 RITE TEMP system Is r~eemmeailcd,fr the  same t h e  f e r  h e a l t h  e e r e  r .asess ! (dae  
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t l  
E n e r g y  a u d i t  f o r  DANUBIANA 

1.1 . DEJECT L VES, G O A L S ,  RESULTS ............................... 
T h e  a b j e c t i v e s  of t h e  a u d i t  a re :  

-To e v a l u a t e  e n e r g y  c o n s u m p t i o n  a t  t h e  p l a n t .  
-To i d e n t i f y  t h e  w a 5 . t ~  o f  e n e r g y .  
-To i d e n t i f y  l o w - c o s t  t u n i n g ,  o p e r a t i o n a l  a n d  m a i n t ~ n a n c w e  t-ecommen- 
d a t  i o n s .  
-Ta t-ecosrnend i .ong- range  s l i l u t  i a n s  t o  e n e r g y  a n a l  y s i s  a n d  p r c ~ c e s s  
ene t -gy  management  i E.EUES. 

-Ta i d e n t  i f y  i n s t  r u m e n t a t  i o n  a n d  l o w - c n s t  e q u i p m e n t  n e d e e d  by t h e  
p l a n t  t o  i m p l e m e n t  t h e  more a t t r a c t i v e  e n e r g y  c a n s u m ~ t  i o n  ac t  ions . .  

T h e  g o a l s  a r e  t h e  d i m i n u t i o n  o-F e n e r g y  c a n s u m p t i o r i s  a n d  s p e c  j,f i c  
e n e r g y  c o n s u m p t  i o n  i n  p r o d u c t  i o n  p r o c e s s  w i t h  b e t t e r  qua? i t y ,  p t -oduc-  
t i v i t y ,  e c o l o g y  a n d  .z.afety.  

T h i s  t-epclt-t p t - e s e n t s  t h e  r e s u l t s  ft-om a p r e l i m i n a t - y  e n e r g y  a u b i t  ca t - -  
r i e d  a u t  by a team of e n g i n e e r s  f t - f i m  CAMLGO L t d  ROMANIA. 

T h e  DANUBIANA is a t ~ u z . i n e s s  e n t i t y , w h i c h  is i n  p r o c e s z  o f  p ? - i v a t i s a -  
t i a n  t r o u g h  t h e  MEED m e t a d ,  t - e p t - e z e n t a t i v ~  i n  t h e  b r a n c h  of f u t - n i t u . r ~  
p r o d u c t  i n n  t y v e s  f l ~ i -  t r u c k s  a n d  w h e e l  t r a c t a t - s ,  e s p e c i a l  l y  f o r  e x p o r t .  
MEBD is o n e  u? t h e  p r i v a t i s a t i o n  m e t h n d r , t h t - o u g h  t h e  e m p l u y e d s  buy 
i n  time(5-8 y e a r s f  t h e  p l a n t  f r o m  t h e  s t a t .  
BANUBIANA is v e r y  i n t e r e s t e d  i n  t h e  pt- ducti ion p r a c e E . s  m o d e r n i r a t i . a n  
p t - a d x t i v i t y  gt-oi.rth, a n d  d i m i n u t i o r i  o f  e n e r g y  c a n s u m p t . i o r ! s  i n  t h e  
t h e r m a l  u n i t ,  h e a t  a n d  h o t  w a t e r  d i s t t - i b u t i o n ,  c a n s u m m e r s  of t h e  pt-adu- 
c t i o n  s e c t i o n .  
D a n u b i a n a  is t h e  o n l y  p r o d u c e r  ft-om Romania of t r a c t o r s  a n d  t r u c k s  

u t - e s  * t; 
The  t y e s  m a n u f a c t o r i n g  p r o c e s 5 .  is c o n s i s t  of t h e  m a k i n g  i n  t h e  m i x e r s  
s e c t i o n  n f  a s y n t e c t i c  and n a t u t - a 1  (from i m p o r t ,  r u b b e r  c o r n p o s i t  i a n ,  
w h i c h  is i m p r e g n a t i n g  w i t h  t i s s u e  i n  t h e  c a l e n d e r  s e c t i o n .  
After t h a t ,  t h e  c o m p o s i t i o n  is m a d e l a d e d  i n  t h e  v o l c a n i s a t i o n  F T E ~ ~ E S  
s e c t i o n .  
The  t h e r m a l  of t h i z .  p t - c r e s s  is t he  s t e a m  a n d  w a r m  w a t e t - , w h i c h  a re  f u r -  
n i s e d  by t h e  own t h e r m a l  unit. 

DANUEIAN& is a w e l l  o r a a n i s e d  p l a n t  w i t h :  
- P t - a d i c t  i a n  d e p a r t a m e n t  
- E n ~ t - g y ,  e l e c t r i c a l  d e p a r t a m e n t  
- M e c a n i c a l  s e c t i o n  
-rq- . a1 n t r n a n c e  
-Comet-c i a l  d e p a r t a m e n t  
- F i n a n c i a l  d e p a r t a m e n t  



E n e r g y  a u d i t  f o t -  D a n u b i a n a  

T h e  p l a n t  has b e e n  made i n  1962, a n d  i n  p r e s e n t  h a s  almest 480C.i e m -  
p l a y e d s  from: 

.?% - - .................................... - p r o d u c t  i o n  d e p a r t e m e n t  r W J O  .. -mecano-energy  d e p a r t e m ~ n t  i m a i n t e n a n c e ,  d e s i g n ,  t r a n s p a r t  f .22(:)0 
C - I I ............... ..... - e n e r g y  d i v i s i o n ( u t i l . i t i e ~ . ,  lat~c,.~ e t c C  ) .... J-KI 

The p l a n t  h a s  a g e n e r a l  mdnaget- a n d  4 d i r e c t a t - s .  

U t i l i t y  s y s t e m s :  

1.2.2. ELECTRICAL  SYSTEM 

The  p r i n c i p a l  cansummet-s  are:  own s e r v i c e s  CET, a i r  c a m p t - ~ s s o t - s  s t a t i c~ r !  
t h e t - m i c  u t i l y t i e s  c e n t b - a l  CUT. 
G a n u b i a n a  p r a d u c e  e l e c t r i c  e n e r q y  w i t h  3 t u r b i n e s :  
- I t u r b i n e  t y p e  AKTP-4 , 4 MW 
- 1 t w b i n e  t y p e  Alr::TF:-4 4 Mbl 
- 1 t u r b i n e  type AKTR-6 b MW 

T h e  b i g  v a t - i a t  i o n  i n  d n n u a l  p t - ~ d u c t  i o n ,  it is b e c a u s e  D a n u b i a n a  
h a v e n y g c i t  a n y  c o n s t a n t  b e n e f i t i a r y , w i c h  t o  s a l e  e l e c t t - i r  a n d  t h e r m a l  
e n e r g y  a n d  awn ransum is d e t e r m i n a t e d  by t h e  e x t e t - n  c o n t  t-arts, w h i c h  
h a d  b e e n  d i f f e r e n t  a s  v ~ i u e .  

7 
-.i steam bo i let-s t y p e  CR-C!3, manuf a c t e r -  VULCAN EUCHfiEEST, f u e l  g a s  

c a p a c i t y  ............................. .. .,.. .m t o / h  
s t e a m  & v e ~ s u r e . .  .............................. 4 bat- 
steam tempera tu re  ........ 0 = = = * a . . m e a . . ~ n , ~ m . ~ m 4  " C  

l r  -.-- steam b o i  lers t y p e  CE--12 C, m a n u f a c t e t -  VULCAN BUCHAREST, f u e l  g a s  
a n d  h e a v y  ei I. : 
c a p a c i t ' f  . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . 5  1:) t a / h  

TJ, b-. - s t e a m  p i - e s r u t - e . .  ............................... ..,- = t  
steam t e m p e r - a t u i - e . .  a a s .  * , .  # .  . . 5 OC 



A- Own consume C E I  
5- F't-oduced i n  CET 



EIXCICPJC ENERGY GENERATION - I2 MONTH AUDIT PERIOD 
Prepared for USAID and H a g l e x  Bailly Consult ing , f nc . 

Plant name: DANUBIANA SA 
Adress: Road ORenitei 181 . sector 4. BUCHAREST. ROMANIA 
Auditor's name: CAMIGO Ltd. 
Report date: 1995 

Generator characteristics: ..... . , - . -- ... ....-..-.. ... ........ ............ .- ........ ... "'... .... ' 

Nameinumber AKTP-4. AKTR-4 AKTR-6 . .  .......-.-..-. ....... -..--.p.-..--.--.-.-.-.- ...... . ....... 
Manufacturer .... ............ ....................... .- ..............-. - ...-.... IMG BUCHAREST 

Capacity .. (IkW) --A ...... .. 6 MW ...... ....... .--------- ..... 

Year installed 1965 1994 .............. 

Year miljor overhaut: . . .. 

Drive type_elsteamaas,diesel) -- - -- -. - .- .- Steam Steam Steam .....-... .... . ... . .- - .... ...................... ....... ... . . - . . . . . . .  
If steam - CondensianleAracionlhackpressure -- ......... . ... -- ...... ... .. 35 .... ata 35 ata %?a ........... ..-A 

Operational'? Iyestnol ........ .. 
-..---A_..- ............ -. ... ........... Y!? . . .  

GENERATION DATA FOR 12 - MONTH AUDIT PERIOD: 

Operating 
conditi~ns 



ELECTRIC ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
Prepared for UliAlD and Haglsr Bailiy Consultin$ Inc. 

Plant name :Daaubiana SA 
A.dress :Road Qltanffei 181, sector 4, Bucharest, Romania 
A.uditor's narne :Eamigo Ltd 
Repart date :I996 
Electxicity contract terms : 



ENERGY El-?CE - ELECICRXCJAT; 
Prepared for USAID and Hagler Bailly Gonsulting,Inc. 

Plant name :Danubiana SA 
Adress :Road Oltenitei 181, sector 4, Bucharest, Romania 
Auditor's narne :Camigo Ltd 
Report date :I996 

-- 
I t e m  Equipment or Process 
hTo . DescriptJ i o n  

Aver age 
Lo ad 

1 3 J  

. -- - -- -- . - -.- - -- .- . . --. . 

Load at. E l e c t r i c  
Peak Enerrgy 

E3i.liny c:KrZ:h/ yea ran  
L)emanc.l I s ump t i 011. 

f;%T . , .- .- . . ... . . - .. - .- - . - . 

--- 
T o t a l  

E n e  r qy 
C o s t l  
Year 

TOTEtL _- ELECTRIC ENE;F.GY CONSUMPTION AND COST' ( equa3.s total b i l - l ed  co~mimmpti on) __ I _ ._ .. _ _ .. _ 



STEAM G-RAICION - 12 MONTH AUDIT PERIOD 
Prepared for USAXD and Hagler B a i l l y  Consulting,Inc. 

Plant name :Danubiana SA 
Adress :Road Oltenitei 181, sector 4, Bucharest. Rumania 
Auditor's name :Camigo Ltd 
Report date :I996 
Roiler charac ter i s t ics  : - .  

Year installed 

36 bar - - -- 
450°C 450°C 

85-89% 

STEAM GENERATION DATA FOR 12-MONTH AUDIT PERIOD 
STEAM G -. - - 

Meter 
Reading 

Moldaylyear 



FTE 1, G TE2ik.I CG. FEPS E ITE I3GY COMSl..m:T XC!M --. I2  bfOLTK'W ;L~LT.~:II:T PE RXOU 
ENERGY TYPE : STG2&1 
Pr.apr.ed fur U6Alll  and H a . g l . s r  Ra.i l l y C ! o ~ z s u l  king , 1xa.c . 



ENERGY E9AT_LANCE - WL,STEAM OR MEAT 
Prepared for USAID and mgler B a i l l y  Consulting,Inc. 

Plant natrie :Danubiarra SA 
Adresa :Road Olhnitsi 1811 sector 4, Bucharest, Romania 
Auditar's name :Camigo Ltd 
Report date :I 996 

Item Equipment or Process Description Maxirnuni Laad 
No. tlh 

TOTAL PEAK DEMAND(equals maximum biling demand) 

'Total 
Energy Energy Casti 

Consurnption Year 
t.c.c/year 



ACTION PIAN - SUMMARY OF ENERGY EFFlCfENCY PROJECT OPFQRTWITTE G 
mepared for USAID and Hagler Bailly Consulting 

1 Electric I Gectric - 1 % t i  Cost 

- - - - - - - - - - -- - - - - - - -. -- - 
Thermal FuellTo Electric Total 1 ronrvrnption~[ Nst. 

Gcaliyear GaslNm 

2 

4 
300.29 

1239 
SAVINGS AS ?EP:C;ENTAGE OF BASE CASE 



RECOMMENDED ACTION - ENERGY EFFlCiERTCY CPTORTUNIn 
Prepared f a  USAID and RGGlfiagler iSali!y Actlon nr. 3 

Plant name: DANUBlANA S.A. BUCHAREST 
Addies: Str. OLTENITE! 18? sector 4 
Auditor's name: C;AMIGO S.R.L. BUCHAREST 
Repor: date: APRIL 1995 

ACTION NO. AND B R W  -- DESCRIPTION: Illurninationsystem improvement -- 
AREA S F  f HE PUNT AFFECTED: Fovger department 

i FlNDlNGS CONCERNING EXISTING CONDITIONS: 

The illurninatim sysiem consist of i m p s  vJr),n merctxy vapors sf 400 LVAamp. 

RECOMMENDED ACTION TO I;JiFRObfE EFFICIENCY: 

Replacemant of thess by iamps with high pressure sodium of 250 Wliamp. 
Note: It has been taken ink account the sxpendit~rrss for the firs: action ~f rnodernkatian 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 

Eieciricity - Fueis.i?ea? and steam - 
Peak Energy Total mil!. 

PAYEACK PERIOD' 



Plant name: DANili310,NA §.A. GUCHAREST 
Address: S f .  OtTENITEl ? 8 i  sector 4 
Auditor's name: CAMIGB S.R.L. BUCHAREST 
Report date: APRIL 1395 

ACTiON NZj. AND EIRiEF DESCRiPTiON: Ckrnpressors power consi;mptm -- drminuaorl 
AREA GF THE PiaNT AFFECTED: Conpr-or's deprirtment 
FINDINGS CONCERNiNG EXIST!NG CONDl?!ONS: 

RECOMhiiENDEO ACTION Ti) liWROVE EFFICiENC't': 

installation of measurerten!: aaparatus of electric power vdf! max. dstectors and of t h e  
' adjusting apparatus of air consmptiori function of the technotogic consumpions. 

I 

I 

i 

I EXFECTED RESULTS - EFFECT O f  REC9MMENDAf D M M  

I- 

, E!ectricfty --- 
Peak Energy f dal ths 



RECOMMENDED ACTIaN - ENERGY EFFICIENCY OFPORTUNiN 
Prepared for USAID and P,CG/f.iag!er Bailly 

Plant name: DANUBlANA S.A. BUCHAREST 
Address: Str. OiTENiTEl I S ?  sector 4 
Auditors name: CAlviiGO itd. 
Report date: 1995 

Action nr. 3 

ACTION NU. AND BRIEF DESCRIPTION: Firing automatic control piant for the steam 
boiier 

- AREA OF THE PLANT AFFECTED: Energek division 
FiNDiNG8 CQNCERidiiKi EXISTiidG C f  NDiTiONS: 

for  the time being in the firlng control is made on manual, that resuits in lricraased fuel 
consumgtron an direct consecuequences in the economicai running of the bailer 
"The consurnptmn ar t  on average value, because there isn't, a technee! possiSi!Ay for the 

i measuremen1 of each boiler. 
I 

, iiECOMMEMDED ACTION TO MPROVE EFF!CIENCY: 

Implementation of a trying automatic control piant in order to save the fuel (natural gas + 
a h ew$  fuel oil 

The esurnated fuel savings IS 05 3.59 % 

, EXPECTED RESULTS - EFFECT OF RECOMMENDATION: B 

Heckit.; Fueisheat 2nd stearn 
Peak Energy H Fuel I Natgas fdat  mi!. . 
kW ,MGnJkyr 

I (to) Nmc , COSV~~ let 
! ! Baseline-existing condjtians ; " 1 ~  '174.m 1 ---- - - 

m After recommenctect actton I "1809 , *I5533 , 

, Net reduct& 549.2 624.57 , . 282.3 {a) ' 

- 
CQST-BENEFIT ANALYSIS ! Cost ; Notes 

, PROJECT COST ESTIMATE - - -- - -- -- - - - 
Engini.enfig d s s ~ n  12.0 

, Equipment prmurement --- , 101.0 -- 
Equ~pment instaiiation , 8.0 
Equtprnent cornrnwwmg 5.0 

I TOTAL INSTALLED COST -- I ' 2G.O i k i  -4 

Estimated increase in annual (non-energy) 2 1  jc) 
' operations and maintenance cosl: I 
7 - A 

i PAYBAGK PERIOD: 

RECCQMENDED IMPLEMENTATION - SCHEDULE 



Actior? nr. 4 

Plant name: DANUBIANA S.A. BUCHAREST 
Address: Str. OLfENlTEl 181 sector 4 
Audirofs name. CAMIGO !Ad. 
Report date: 

-- 
ACTION NO. AND BRIEF DESCRIPTION. Instaliation on the vulcanization presses ~i 

performant steam traps 
AREA OF THE PLANT AFFECTED: Vulcanization tyros department 
FINDINGS COPdCERNfNG EXISTING CONDITiGNS. 

The presses have the old thermodynamic steam traps. used, vdhich produce big steam 
ct.insumen and leaks 

RECOMMENDEI? XTlOhr TO Ih?PROVE EFFICIENCY. 

Install a new efficient stsam trap. 

--- --- - 
EXPECTED RESULTS - EFFECT OF RECOMhlENDATION: 

Electricity Fuekheat and steam 
Therma! H fuel Demin Total cost 

--- energy_ oii - waier ' mill. lei ~ y e e  
Baseline-exrstrng c~dihons - ??I95 ? ?  
After recommended action ' 10.077 * ----- 

I Net reduct~on - 1119.12 158.74 358 43 02 f a i .  
Gcally Toy -- mc/y 

I COST-BENEFIT ANALYSIS Cost Notes 
PROJECT COST ESTIMATE ---- 
Enqnwnng design 
___a- -- - - - - - 3.0 7- ---- 
, Equipment procurene~t 32.05 I Danub~an~ 

Equipment installation Danubiana I 

I Equipment commissioning - 
TOTAL INSTALLED COST , 53.05 (b) I 

1 Estimated increase in annuai (non-energy) ' 5.33 (c) 
, operations and maintenance ms"i ------ 

i PAYBACK PERIQD: 

' REZCQFVIENDED IMPLEMENTATION SCHEDULE 



Fiani nsme: UAiJUEiAiL'A S.A. FjirCHAREST 
Addrss:  St:. C):TEN!TEI ? 87 sector 4 
Audiior's name: CAMIGO Ltd. 
Report ifats: 1995 

ACTION NO. AND BRIEF DESCRIFTiON. Recovery under pressure oi  the warm 
drainages, ong~naiing Tram the hot water for @re vutcanrz&:a:i 

ARE.4 OF TKE PLANT AFFECTED: Tyre vulcanizatkm department 
FlhiDiNGS CQNCERNiNG EXIST lNG CQNDiTIQNS: 

As the end of p i e  vcricanizatmn wffh hot water, the volume of water at 18- t 9 5s; anci 175 
- 16C~'c from tyre's diaphragms is evacueted through pipes to the terrnic station -cut In 
r2sewoirs at strnosphenc presure.Thus the secondary steam rtsu.tted from hot va te~  
(warm drainitge's) exgansion is lost in the atrnospheir: ccnducting 4c losses of rerrnic 
energy and soh water 
REC9R4MENDED P.CTIOM TO !MPRQVE EFFICIENCY 

it is reccmmended to recover the hot wakr fiom prsssis diaphiagms C.waim drainage) ; 
under pressure. at 3-5 bar.a. !n ctosed expansion receptacfes.?he warm drainagz from the 
expansion recapiacies is ia ken by t he  pumps jirorn 3-5 bar. "i2-I 51 TC) and introduced in 
t h e  b a  sf 3-5 bar.a. where frcm there  are suppiiecf different ccnsumers a t  low pressure 
The tsdzrrr! drainage f:om the expansicn receptacles is taken by the pumps ifram 3-5 bar. 
742-15t"C) an introduced back in the cjrcuit of hoi water (approx 18 bar). 

. - - - - - - 
EXPECTED RESULTS - EFFECT OF RECOMMENDA7lON: 



- 
Ekc?mfijf Ftie!s.hai and - sfem -- 

Energy Therma! !=! f ~ e !  Dmain Total cost 
i:Itr..k:yr , energy ~ i !  he+% X ~ ~ I W  mfi it?: ,year 

5zselaneexis9~~ -__- ccnd$ons __ - +--- 267.5?5 
ARsr iscornn~nded zadion 

pa-- 

187.335 1 .OW 15.333 , 5u"O,Z5 --- 
Net ~ d u c t  ion ---- 3728 , :59 230 d 626 (a) , 

Gcaiby To1y mcry - 
cscf - 2 ~ g ~ f ; f  L~~,L~..$S!S COG Nder 



Energy audit for DANUBIANA 

ACTION No.1 

IMPROVEMENT OF THE ILLUMINATING SYSTEM 

1. Current situation 

The illuminating system m the tire factory consists m two parts: the 
external illuminating system and the internal illummating system for all the 
sections. 

The illuminating system of the factory is realized with Hg fluorescent 
lamps having a nominal power of 400 W. The entire power installed is 700 kW 
and the mean mual energy consumption is 2.500 MWh. 

2. Recommended action 

We suggest the repIacemerrt of the existing Imps with high pressure Na 
lamps which have a lower consum- (250 W). 'Ihis will lower the annuaI 
energy consumption to 15 12 MWh, realizing a 938 MWh mud saving. 

The external illuminating system which represents 30% of the total 
energy consumption for illumination can be optimized to obtain a decrease of 
10% of actual energy need 

3. Technico-economical analism of suggested solhrtion 

In order to obtain a reduction in energy consumption for the illumination 
of the facto~y is necessary to change the structure of illuminating system both 
for inside and for the outside and also to change the type of lamp. 

The changing of the Imps implies m certain zones also the changing of 
the existing mstallation which in turn leads to supplemental expenses. AIthough, 
we consider that these expenses will be covered by the lower cost of the sodium 
lamp. 

In these conditions it will be obtained a decrease in energy consumption 
estimated to 338 MWh which corresponds to 80.660.000 Iedyear. 

4. S ~ P S  computations 

We consider the following costs: 



Equipment: T O. !':, million lei 

Tsrd 1 6.0 million 'lei 

Cansidering ifis results of the sconornicd analysis hI3nwing the 
~myrovernmt of' the iiiuminatms system which s h o ~  that the investment 
recave? nme from the net, sayings is ver; short. the suggested actlon shows lo  

be very efficient 



I Energy audit for DANUBIANA 

ACTION No. 2 . 

ENERGY CONSUMPTION DECREASE FOR COMPRESSORS 

-COMPRESSOR SECTION- 

1. Current situation 

The energetic section is equipped with 3 compressors, each of them 
having an installed power of 1.700 kW. From the information a d a b l e  at the 
energetic department results a mean annual energy consumption of about 2.000 
hWh&ear. 

At this moment, there is no measuring system correlated with the air 
losses fkom the entire system, the compressors functioning a much longer time 
than necessaq 

So, there is no strict control of the functioning time for the compressor, 
correlated with the necessary air consumption for the tedm01ogica.I process. 

2. Recommended action 

We suggest reorganizing the compressor section by h d d h g  measuring 
devices, controlling the energy consumption with a sensor for the upper limit 
and adjusting the air conswnption to the needed level. 

Ve-g the relation P,,/PPm for the compressor motors, it becomes 
obvious that an optimal selection of these motors can lead to decrease in the 
energy consumption. 

The continuous correlation between the functioning of the compressor 
and the other technological parameters is also suggested. 

AII these suggested procedures will lead to a decrease in energy 
consumption fkom 2.000 MWh to 1.850 MWh 

3. Technico-economical analism of suggested wlhrtion 

Through the measures recommended m the previous chapter it 
possible to obtain a decrease m energy consumption of 150 MWh coresponding 
to a value of 12.900.000lyear. 



Energy audit for DANUBIANA 

4. Savings com~ukations 

We consider the following costs: 

- electricity 86.000 Iei/MWh 

R d t s :  The annual energy savings 1 50 m. 
150 h4Wh x 86.000 lei = 12.900.000 lei 

Note: In tfm calculation was not considered the dif1Ference m price for 
the energy in the peak period. 

5. Investment vahe computation. 

The calculation is made by using a exchange course of 2.000 lei for 
1 USD 

Designing: 1 .ZOO thowands lei 

Equipment: 2.000 Th. lei 

Equipment installation: 1.000 Th. lei 

TechnicaI assistance for installation and testing: 500 Th. lei 

Total: 4.700.000 lei 

6. Evaluation of savings and investment moverv time 

The a n n d  suppIementary costs are: 

depreciation 4.700.000 x 0.1 %=4.7OO lei 

-maintenance 4.700.000 x 0.05%=2350 lei 

Recovery time: 4.700.000/(12.500.000-7.050)=0.37 years 

7. Conclusions and recommendations 

Considering the results of the economical analysis which show that the 
investment recovery time &om the net savings is shorter than 1 year, and also 
considering that there is no need for personnel training, the suggested action 
show to be efficient. 







BEST AVAILABLE COPY 





ACTION No.4 

EQUIPPING THE VOL2ANiZATICN PRESSES WITH ADEQUGTE 
CONDENSATION PETS FOR CONDENSE EVACUATION / 

FRDM THE DOME OH SCALES 

i . CURRENT S I TUAT i DN 

The volcanization departments from DANUBIANA are equipped with 
tyre vofcanizatiun presses of the fallawing sizes: 

- 40" - 42" ia:ith d o m e  or scale for tyre vulcanization for 
car5 or tractors' front wheel tyre 

- 55" BOX type with dome fur trucks tyre volcanization 
- 75" with done for tyre volcanization for tractors' 

rear wheel 

The 40" - 42" and 55" presses have 2 volcanizatiun units each, 
and the 75" one has a cinqie unit. 

During the vciicsnizatiun perid %he materials are heated through 
5 bar s t e a m  introduction into the dame5 the cundense .being 
el imil-tat~d at the satrtration temperature thruu~fh the 5 r e 3 m  t . t - ~ ; - r  5. 

- - 1 fur ~ a c h  volca~ization unit. The ~ . t ea f i  trap.?. a r e  

of the thermodynamir t y p e 3  with relative reduces features! with 
registrations u f  defective functioning that causes greater steam 
consumptic~ns than t h o s e  indicated i n  the technical specifications 
ctf  t h ~  machinesp accurdinq to the technologic process. 

DANUBIAbIA aiwayc cared f o r  reduction of steam consumption for 
domes and scales heatinc. - Thus there were adopted technologies 
that eliminated the coaling of the dome at the end of the 
volcanizatian cycle (at aprux .  80 C according to the old 
tecl~no logy 1 

fin important m e a s u r e  fur reductic~n of this consumption is the 
equipping of the pres5es with adequate steao traps that . 

would reduce the skip of uncondensed steam to the eqeiment of 
cundense reco.ver. it is well known that the thermodynamic 
simii t r a p  even in the case c ~ f  a proper functioning can 
admit skipings uf steam for 3 - 1 0  % ?  especially in situations of 
intermittent functic~ning similar to those presses. 

To establish the efficiency of equipping. presses with 
zdequat~ s te in  t r a p s  w e  shaii base our computations on the 
f u i l u w i n g  data: 











ACTION No. 5 

HEZDVERING UNZER PRESSURE OF WARM D R A I N A G E  FROM THE H O T  WATER 
FOR T Y R E  VULCANIZATfDtdr  I N  THE D L D  V O L C A N I Z A T I O N  DRAINAGE 

2 .  CURRENT S I TUAT I Obi 

-.- lyre voicaniration is done in interior with h u t  water under 
pressure of i9 - 2i bar and temperzture of iBO - 185 'C. The 
volcalizaticm with hot water is done in the 2 wags continuaus 
circulation through the diaphragms of, the volcanized tyres and 
contains the folluwing main phases: 

- filling the diaphragms ~ i t h  hot water 
- 2 way circulation of hot water through t h e  diaphragms 
- stupping the circuit and evacuat:ng the water from the 
d i sf ragms. 

Tho hat water in the 2 way circuit at i85/179~ is assured by the 
station of thermaic utilities - -  CUT . .  through pipes 
instailed in thei-mic canals uf the presses series from the vol- 
canization department. In the CUT there are recovered the 
drainage from the presses, and after degasation - t h e y  are 
introduced reheated through pumping in the hot water circuit. 
Accarding to some old technologies the evacution of the warm 
drainage from the presse5 at the end o f  the vulcanization period 
was'simultaneuusly with the intrcduction of cold water under 
pressure for the inside cooling a f  the tyres- I n  order to reduce 
the consumption o f  therrnic energy DAFJUBIANA made esperiaents and 
adopted a technology which delete the inside tyrecooling phase. 

Regarding the phase of evacuation u f  the warm drainage f r u m  the 
diaphragms there can be said t h e  following: 

- regardless the way of evacuationl respectively with 
cooling water or without cooling water the drainzige are 
evacuated through pipes? through free leakage into the 
atmospheric reservoirs in the CUT5 in t h e  basement under the 
quote of placement of the presses from the volcanization 
d e p a r t m e n t ;  

- a very important share uf heat centained in these drainage 
is lust: I 

a. through expanding af hut water (drainage> evacuated from 
diaphragm= fram 1?5 - 180 C to 100 C (atmospheric pressure) with 
t h e  iust in the atmusphere of the secondary steam from expansion 
in the case when there is n c ~  interior cauling; 

b .  through expansion and mixing with cooling water in the 
case :- hen the interior cuc*l ing is dune. Here the temperature in 
the drainage reservoirs from the CUT comes down to 80 - 85 C .  



it must b r  noted that these drainages f r u m  the hut water from 
the 2 way voicaf?jzation circuit must be heated up to 180 - 195~ C 
and introduced through pumping at aprctx. 1 s  - 19 bar in the 
circuit of hot water? .as suplemerrtary water for compensation of 
Ictsses under -t:he form of drainage. 

2 . Sl I G G F S W  SOT.1 E I O N  M R  R F T ) u C ~ T I ~ N  OF T.OSsE 

it is clbviuus that t h e  lc~sses reductiun thrcmgh recovering a f  
\ ti-ir heat of these drainage ccmducts to reduction af consumptions 

c r f  therrnic energy at the CUT thet ai-r necessary for preparation 
o i  vaicanization hot water. 

Thur it is recommended t h e  recuperation under pressure uf the  
warm drainaqe proceeded from the presses at the end of vuicaniza- 
t i c ~ n .  This action is subjected tu implementation of the folluwing 
sequence of functioning of the presses and 2 recovering scheme: 

Design an evacuation sequence of the drainage under pressure 
through an automatic valve from the press,through a pipe 
that would direct the drainage to a closed expansion vessel. 
where there will take place the expansion to 3-5 bar 
In this case the evacuation of the drainage from the presses 
diaphragms will be done through own created pressure in the 
diaphragm the steam forming through expansion from 175-180°C 
(saturation pressure 9-10 bar) at 3-5 bar.pressure from the 
recovery circuit. 

--- L .... - _--  - -. - - - 
7 -  - 

I .- . . . _ I  1 

Recovery af the secondary 3-5 bar-a steam resblted f r o m  the 
e:.:pansion of drainage in the recovery reservoir and its intro- 
buctiun in the steam network of 3 - 5 bar-a from the sectionl 
nhere from there are supply different customers o f  low 
pressure stream. 

Taking river rsf the wal:m drainages after expanding f r o m  the 
recovery reservoir and their pumping from the pressure o f  3 - 
5 tar.a CT=i42 -151°c1, in the hot water circuit, to the 
pressure of iB - i? bar iin the returning pipe from the 
~ T P ! ~ S € ? S ) .  

NOTE: Due t c ~  the constructive system of the evacuation circuits 
of the draimqes through the presses. there is no 
pussitility tc: evacuate more than 85 - 90 X of the total 

:;: '.' -" ..; "' .- ;- 
i.. I . /,. :, . .- .. . . - . of the diaphragms- 

- fXter dl-s inage  ~vacuatic*n ~tnder pressu~-e? tho cycle nay be 
conti;xteG with . t h e  evac~iatiun in the drainage withnut 
pressure sf t t s e  r ~ m a i n i r : o  water in the diaphragm, ur with 
interior cooling with evacuation in the returning circuit of 
cooling mterfcold drainages) 



-in the case when interior cooling is not carried out. there 
.is no necessity tc~ initall an automatically guided valve 
fur warm drainage evacuation under pressure? with the 
possibility to use the existing valve for cold water- 

- Establishing the investment values it should be taken into 
account the equipping of each press with an autctmatically 
guided pneumatic va lve for evacuation and a retaining 
dumper for each vicanization unit of the press? that 
constitutes the maximum equipping value. in the case when 
there is no possibiiity to use o n e  o f  the valves f c r  
interior cool inq wzter. 

3, COMPUTATIONS HYPOTHESIS 

- 360,000 p c s i y e a r  car and front tractor. tyres volcanized cln 
40" - .42" ?- I e55e5 

- 386.006 pcsiyear truck tyres volcanized on 55" presses 
' -  lBOpOOO pcc/year rear tractor tyres vctlcanized on 75" 

presses 

3 . Z .  N u m b e r  uf presssz utilized f o r  production prucess 

- l c f j  - 40" - 423 p:-esses with 2 volcanizatiun unit5 
- 50- 55" presses with 2 vcrlcaniration units 
- 40- 75" presses ~ i t h  I volcanira.tion unit 

3.3. Eiaghragrn water vctlurne per unit and per press type 

- 4811 - 4211 press - 93.5 l/dph respectively 167 iiprecs 
- 55" press - 170 l/dph respectively 340 l/press 
- 75" press - 500 l / d p h  respectively 500 lipress . 

4.1. Verification computatinnz regarding drainages evacuation 
from pressesp under pressure created thruugh expansion of 
hut water f r o n  the ciiaphragrn. 

- Innltial parameters o f  hut water in diaphragms iat the 
beginning of the drainage evacuation from presses' 
diaphragms. 

- Final paranietctrs u f  t h e  hot water at the end of evac~iation 

- G.ie shall find out the the quantity of water at 175 * C that 
would be sufficient ku expand to p = 5 barma [ts = 151 C )  to 
creat the necessary v ~ l ~ m e  o f  s t e a m  that would replace the 
water from t h e  diaphrsgrii. 
The steam quantity resulted from 1 liter of drainage of 1 7 5 ~ ~  
f r o m  the press: 



Vab = .04405sV2" = .04405*&3817 = .01&8 rub m / e  

Quantity o f  water necessary to expand to f i l i  the diaphragms 
with. expanded steam through dl-oinage evacuation: 

Vdph -0935 
- F ~ ~ -  40"-42" press: V z  = - - - -- - +.TI 8 < ~33.5 4 

V a b  -0168 

-.-. ~ n e r e  results that through expanding of hot water frctm diaphragms 
there is created a sufficient quantity of steam to evacuate under 
the pressure created by it, o f  the warm drainages Prom diaphragms. 

4.2. Cumputations af savings of thermic energy? electricityi and 
adding soft water obtained f r o m  recovery of the warm 
drainages under pressure- 

4.2.1. The total quantity of drainages resulted at t y r e  
valcanization: 
- f r o m  40" - 4s" p r e s s e s  :31iQi000 pcsiyear * B3.5 .t/dph = ' 

= 3G7600 cub =/year 
- f r o m  55" pi-fS5ES :386,QOO pcs/year * 270 x/ 'd~h = 

= 65.6i20 cub m/year 
. - from 75" prezses  :IOU,OOU pcsiyear * 500 4/dph = 

= S O 5  000 cub miyear 

TOTAL Vdcp = 145,220 cub m/year 



Curtsidering a reccwery uf 85 5 o f  t h e  w a r m  drainage under  p r e s s u r r  
t h e r e  r e s u l t s  the annua l  t o t a c . l  q u a n t i t y  t h a t  cou ld  be recovered :  

-3 
f 

Gdcp = V dcp*)jY.*i-Kr = 146,220ii.8?2*.85*1 t / y e a r  

4.2.2. Savings  o f  thermic ene rgy  o b t a i n e d  through re cove ry  under 
p r e s s u r e  caf t h e  warmdraiages:  

C u r r e n t l y d u r i n g  the r e c o v e r y  o f  t h e  d r a i n a g e s  i n  
r e s e r v o i r s  at  a tmosphe r i c  p r e s s u r e  t h e r e  is produced a 
iuss of  steam r e s u l t e d  f rom expans ionT  r e s p e c t i v e l y :  

-7 - 
Be=  = G s c p i i i '  - i2 ' )*10 Gcaf iyear  

-3 
Qes = l i G F 8 6 4 { i 7 7  - l O O j  * liIi = 8.535.5 Gcal /year  

3 
Be5 8,536.5*10 - Ges = - - = 15.820 tiyear 

1- 539.45 

In the case of r e c o v e r i n g  u f  warm d r a i n a g e s  under  
p r e s s u r e >  this l o s t i s  e l i m i n a t e d 5  ie t h e r e  is a savinq. 
Assuming a r ecove ry  e f f i c i e n c y  of 90% t h e r e  r e s u l t s  a n e t  
s a v i n g  o f  o f :  

With a n e t  ave rage  annua l  e f f i c i e n c y  o f  p r o d u i t i a n  and 
t r a n s p o r t  of thermic  ene rgy  from t h e  power s t a t i o n  t u  t h e  
consumption depar tment  o f  ? 5 X F  t h e r e  results a s a v i n q  of  
i l%S f u e l  o i l l  Pc i  = 7400 k c a l / k g ) :  

3 
Bec 7F$82.?*i-1CI 

- Bec = - - =lF0S?.S t/year 
?+PC i . ?5+?, 

The f u e l  oii p r i c e  f i n c l u s i v e  VAT) is Cb = 254,690 l e i / t u .  

T h e r e  r e s u l t s  a sav ing  ef: 

4.2.2. Cur ren t  savings of a d d i n g  s o f t  water  from e l i m i n a t i o n  o f  
lost5 i n  t h e  a tmosphere  u f  steam f r c t m  expans ion  a t  
atmctspher i c  p r e s s u r e .  

-.-. rne p r i c e  af ~ c ~ f t  watei- is Cad = 1400 l e i / c u b  rn ! 1400 i e i / t )  

The t-esul t i n s  saving is: 
A C? = Ger*Cacl  = 15? 820 tiye.at-+lrtOC) lei / t  . = 22? 148 000 le i  /yea r  



4.3.3. T h e  savings cs f  electric energy resulted from the fact that 
t h e  warm draiaqes recovered u n d e r  pressure are repumped 
i n t o  t h e  hot water circuit from the recovery pressure o f  
i p  = 5 bar.a) to t h e  pressure uf 18 bar from t h e  h o t  w a t e r  
circuit; on the contrary3 currently the drainages are 
pumped from the atmcspheric pressure to 18 bar. 

hpp = 16 bar ;  T p  = -65 avg annual pumping efficiency 
1 

Hp = la+iQ*- = - - - 188 cub ml ' 

S -952 

b.  Situation of recovering the warm drainage under pressure: 

Through  %he DCP expansion at p 2  = 5 bar.& there results 
the quai-tt i t y a f  the recuvered steam: 

The w a r m  drainage recovered at p=5 b a r - a  which will b e  
repumped in the circuit is: 

;5 5QP-cr 

Gdcp = liC1~364 - 4,927.5 = 105.936.5 t/yr rdcp = 915 k g i c u h  m 

Pump ins energy:  



c. Savings u f  enel-gy f u r  pumping: 

Average price o f  electric energy: Ke = 85 lei/kW*h 
Resuit ing savings: 

4 . 3 . 4 .  Tatal savings resuited f r u m  warm drainages recovery under 
pressure: 

5.  EYALUAT I DN DF INVESTMENTS AND ANNUAL SAV I NEE 

5.1. Investments f a r  pressds . e q ~ @ p i n g :  

it is necessary ts q u i p  ~ v t l r y  volcanisation unit with: 
- Pneumatic valve f u r  DCP evacuation - 500,000 leilpce 
- Guiding electromagnetic t z p  - 3003000 leiipce 
- Closing tap - 100,000 lei/pce 
- Retaining tap - 80900U lei/pce 
- Electric cables - 15,000 leitfunit 
- Pipes and AMZ - 4Ei3000 fei/unit 

PURCHASE TDTAL 1.040,000 LEI/UNIT 

Tutai volcanizati~n units: 
16 4Q" - 42" presses ++ 2 unitslpress = 32 units 
30 55" presses f 2 units/press = 100 units 
30 75" presses * 1 units/pust = 30 units 

Total investments fur presses' quipping: 



- Pipes, Dn Z60 magistral canal: 310 m - 13.100 kg 
- Pipesp i h  25 - to presses: 850 m - 2.O00 kg 
- AMC - i .500  kc^ 
- Metal ic structures3 s u p p o r t s  - 1,600 kg 

-- - 

TOTAL : 

Purchasing price and installation: 5,060,000 lei/* 

TOTAL : 23570003000 LEI 

5.3. Investments fur the recovery equipment nf the warm drainages 
urrder pressure ii-; t h e  hat water s t a t i o n  - CUT. 

- Purchase of GCP resrrveirs 
- Purchase of pumps 
- Purchase of AMC equipment 

- 2550005000 lei 
- 36,000,000 lei 
- 5U7000p000 lei 

TOTAL EQUIPMENT PURCHASE 1113000pOU0 LEI 
-2 - 

- Equipment instal lation 10,000.000 lei 
- Pipes and GMC 40r0007000 lei 
- Materials and AMZ equip. i n s t .  30,0007000 lei 
- Eqpt, and pipes insulation 50 . 000 000 l ei 
- Constructions 5O500O5000 lei 

TOTAL INSTALiATIDN l e 0 ~ ~ 0 0 ~ ~ 0 ~  LEI 

TOTAL CUT INVESTMENT 2P17000F000LEI - 

- Design: 7058003008 lei 
- Equipment purchase 287,800,000 lei 
- Installatiun 41750U05000 lei 

TOTAL INVESTMENT 774p3005000 LEI 

NOTE: T h e  t ~ s t i n g  and t h e  PIF are considered to b e  carried out by 
t h e  beneFiciary. 

5.5, &NNUAL CDSTS FCIR l5AINTENANZE AND DEPRECIATION 

- Maintenance: -05% o f  investment 
- Depreciation: 7% o f  investment iavg value) 



.O5+774,300,000 
K i a  = t .07*774,80U,OOO = 54,623,400 leiiyr 

iQ0 

6.  INVESTMENT RECOVERY PERIOD 

Itot 774sB00r000 
2 rec = - - = 3.15 v i - 5  

C - 

Zrec = 3.15 

CONCLUSIONS 

The 3. i5 years 
considered to 

Kia 300,292,830 - 54,623,400 

years 

recovery period is shorter than 5 years that is 
t~ an efficient recovery pericad for an investment 

in the power sector. 

In the case when there are utilized vaicanization cycles without 
the interior cooling phase3 for the warm drainages evacuation 
under pressure from the presses there can be utilizes automatic 
vaives from the cooling circuit. . :This * conduce to a reduction . - 
of the total investment by 200,000.00~ lei and currespondingly 
the investment recovery period by 2.2 years. 

The efficiency growth for DCP recovery, respectively %he 
reduction of the investment recovery period can be carried out 
also through the increase uf the recovery rate of the volume of 
the drainages from t h ~  diaphragms from 85%> that w a s  considered 
in the cornputat ions, to 90-75%. 

The efficiency increase can he also done through execution by the 
beneficiary nP s o m e  works ctf construction and installatinn. 

The recovery efficiency will be greater i f  the tyre production 
increases. 

To ease the investment effort the works can be planned a trunks. 
Thus there can h~ observed that the maximum efficiency is 
c~btained from the recovery of the warm drainage under pressure 
from the 75" and 55" presses? because at the same expenditures 
fur equipping the pressez with the necessary equipment. the 
quantity of the recovered drainageis much greater compared to the 
40" - 42" presses. Taking into account this idea, the DCP 
recuvery wiil nave tu begin from the 75" and 55" presses. 
H a w e v e r .  it must be noted that the production program fur 
d i f f ~ r e n t  t y r e  sizes, 

The reduction of the investment vaiues is puszible through the 
instaliation of the warm drainage= recovery under pressure even 
in the voical-tization d~partment, r i e x i ;  to the presses. Thus it is 
possible to reduce t h e  length of the DCP pipe to the EST3 and 
additionally the i u s t s  of heat are reduced correspundingly. 



I ACTION No.6  



.-- the sui-facc of tl-je t e.;e,-.i..u;r . ~ n 3 . c  , .  , ],sy,'.t . con.kiact p ~ j , t l - ~  .kl.-,p 

-f'uel c l i l  ( c \ , l  i n d j - i c a l  aj-ca +- 1 i d : , "  
I 



I t i 1  - average weighted exterior temperature 
1 

, . I.::, -- c~ l . c tba l  coef ickent  o f  thermal tranc-Fei- thi-crugh, t h e  S su r face  / .. I 
ifrola t h e  f u e l  o i l  t u  t h c  ext r ; i - ior  through t h e  m e t a l i c  :mil 

. . and  i I-tsu I. at i un j 



Q u a n t i t y  of h e a t  . l a s t  i n  t h e  e s : . t e r io r .  

4.3. Thermic c a p a c i t y  c8.f' t h e  r e s e i - v o i r ' s  . c o i l  

T h e r e  i - e s u l t s  the t i r e i - m i c  c a p a c i t y  of t h e  c o i l  c 

Thuss  w e  shall have: 





Considering an sfficisncy of 3?% ~f steam transportation from 
the poi*.*r station to the reservoirs ar?d a blowdown of 3% at 
boilars.there results a reduction of consumption of demlnera- 
lized water.at the power station: 



6. INVESTMENT RECOVERY PERIQD 



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- ROMANIA 

FINAL ENERGY AUDIT REPORT 

for work at 

Matizol, S. A. 

Mihial Zdravcu 

Arcon, S.R.L. 

for 

Hagler Bailly Consulting, Inc. 



1. Plant information 

Name of Enterprise 

Address 

Telephone 

Fax 

Contact 

Title 

Person 

n e Telepho.. _ 

ENERGY AUDIT REPORT 
Prepared for  

USAID and RCGIHagler Bailly 

M A T I Z O L  S.A. 

I 'LUlLtj I1 

Sos. CENTURA PLOIESTI-EST 

P e t r u  V E I G A N G  and Dan I O N E S C U  

Technical Di rector  Energy Manager 

2. Energy auditor information 
t ,  

Dates - audit started: March 1994 ' A p r i l  1 9 9 4  audit completed: a 

A R C O N  SRL 
Energy audit company 

Energy audit team leader Mihail Z D R A V C U  

Address 

Telephone 

Fax 

S t r .  O d o b e g t i  1, B 1 .  22, Sc. 5, ap. 59 

B u c u r e q t i ,  ROMANIA 

4 0 1  - 6 7 3 . 6 0 . 8 1  

401  - 6 7 3 . 6 0 . 8 1  



3. Energy audit information 

Energy audi t  f o c u s  - descr ibe  t h e  major t a s k s ,  or a r e a s  of t h e  plant,  which 
w e r e  investigated during t h e  energy audit: . 

- To evaluate  energy consumption a t  t h e  p l a n t  

- To i d e n t i f y  energy conservation a c t i o n s  or  oppor tun i t i e s  
- To i d e n t i f y  ins t rumentat ion and low-cost equipment needed by t h e  p l a n t  t o  

implement t h e  more a t t r a c t i v e  energy conservation a c t i o n s  I 

- Areas of t h e  p lan t  which were i v e s t i g a t e d  a r e :  
a )  Bitumen t r e a t e d  g l a s s  f i b r e  f e l t  process l i n e  
b) Bitumen t r e a t e d  g l a s s  f i b r e  f a b r i c  process l i n e  
c )  Bitumen coated cardboard process l i n e  and Oxidation p l a n t  
d)  Mineral Wool process l i n e  
e )  Air compressor house * 
g) Head o f f i c e ,  mechanical and e l e c t r i c a l  workshops 

Energy efficiency - in t h e  energy auditor 's  opinion, w h a t  w e r e  t h e  m o s t  
significant f indings of t h e  energy audit: 
a )  Consumption e f f i c i e n c y  a t  8 g a s  f i r e d  f o r  g l a s s  s t i c k s  and Mineral wool 

f a b r i c a t i o n  

b)  Reduction of the  heat  l o s s  
c )  Reduction of compressed a i r  l o s s e s  
d)  Energy management 

e )  Conviction of the  management of the  fac to ry  t o  implement a Energy 
manaaement plan f o r  reduct ion of the  s p e c i f i c  consumptions 

New exper ience - in t h e  energy auditor 's  opinion, w h a t  w e r e  t h e  m o s t  
significant l e ssons  learned during t h e  energy  audit :  

- )8 impl ic i ty  of t h e  por tab le  t e s t i n g s  methods with combustion e f f i c i e n c y  

analyser  (02, C02, excess a i r  and s tack  l o s s ) ,  i n f r a r e d  pyrometer and 
por tab le  u l t r a s o n i c  testers 



4. Energy savings 

List the energy efficiency measures ALREADY IMPLEMENTED, during the 
course of the audit ( i f  any) 

Description of measure Fuel saved Payback 

years 

years 

years 

years 

years 

years 



4. Historical product ion and  energy consumpt ion 

1. Summarize t he  recent product ion and energy consumpt ion a t  the p lant  i n  
physical un i ts  (also l ist the  t ype  o f  un i ts  per year, i.e. tonslyear,  kWh1year 
etc.): 

Year: UNITS 

Production: 

a .  R l  t h r d h n m d  19.445x103 rn2 

b. Minera l  Wool 6,598 t 

c. Glass f i b r e  f e l t  9,0O0x1O3 m2 

d. Glass f i b r e  f a b r i c  4, 30Ox1O3 m2 

e. Glass s t i c k s  3,092 t 

Enersv: 

heavy fuel oil: 

diesel fuel  oil: . 1 3 . 2 7 ~ 1 0 ~  1 6 . 1 6 ~ 1 0 ~  Nrn3 

natural  gas: 

coal: 
," 

electr icity: 21,312 21,494 MWh 

steam: ' 

other (describe): 

Enerqv/Production index: 
a b c d e 

thermal 6.7 GJ/103m2 25.56 GJ/t 10.20 GJ/103m2 7 GJ / lO 'mZ 29 GJ/t 

electrical 0.122 MWh/103rn2 0.2 MWh/t 0.2 MWh/103m2 0.6 MWh/10'm2 0.46 MWh/t 



5. Historical energy costs 

Summarize t he  recent energy cos t  a t  t he  plant, for  t he  base year o f  t he  audi t '  
and fo l lowing ycars, in tcrrns of moncv  pc r  ycar: 

Year: 1990 1991 1992 1993 UNITS 

heavy fuel oil: 

diesel fuel oil: 
2.67 USD GJ imported 70% 

natural gas: Avg 87.426 USD/1000 Nm3 2.14 US0 GJ l o c a l  TO% 

coal: , :  

0,034 USD kwh 
electricity: 0.05 USD/kWh 0.131 US0 kwh demand 

steam: (saturated) 10.94 USD/t 3.97USD GJ 

other (describe): 

6. Previous act ions 

Describe any other projects wh i ch  resul ted in improved energy ef f ic iency 
t ha t  have  already been implemented (or are already funded and in-progress), 
b u t  wh i ch  were  n o t  identif ied in the  energy audit. Describe the  project, t he  
source o f  t he  idea, the approximate cos t  o f  implement ing t he  project, and 
the source o f  funding: 

a) Prov id ing o f  a tub head recuperator a t  3 g lass s t i c k  furnaces and 
n - 

reduc t ion  o f  the  stack temperature from 1200'C t o  350°C. Investment 
from own resources. 

6 b) Burners changing 100x10 Nm3/yr - 1.5 m i l l i o n  l e i / y r  

c)  Convertors 100 mWh/yr - 3 m i l l i o n  l e i / y r  



7. Detailed forms - required 

Complete and attach the following forms: 

Fuel, steam, or heat energy consumption - 12 month audit period 
(complete for each major fuel type for areas studied) 

Steam generation - 12 month audit period (if plant has boiler) 

Energy balance - fuel, steam or heat 

Electric energy consumption - 12 month audit period 

Electric energy generation - 12 month audit period (if plant has generator) 

Energy balance - electrical 

Action plan - summary of energy efficiency project opportunities 

Recommended action - energy efficiency opportunity 
(complete one for each recommended action) 
(attach additional details i f  required t o  justify project) 

8. Narrative 

Provide any 
RCG/Hagler 

other information which would be useful t o  USAID and 
Bailly: 



ELEZTRIC ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD , ., . . . ,. -. 
.. . .  . .......... Prepred lor USAID and RCGlHagler Bailly- : , ,r ,I ,.,;I . .:. ,I.d 

PI:-! name: MATIZOL 
_ A O J ~ S S .  P l o i e ~ t i  - Romania 

Au=.tor's name: M i h a i l  ZORAVCU 

Repr l  date: March 1994 

maximum demand (kW): 3000 . . . .  ............... - - ......... . . 

1 ~ i ~ i t - n ~ ~  - charge [cost): 0.034 USD/kWh .- , -  . .  
. . . . . . . .  - . - ... - -.. 

- I 
Other: Winter O.O.VZ- USDLkWh; Summer 0.0468 . . ~ ! b / k ~ h  I--.. 

*rg P p5 "S!/&V CC'.SUM?TION AND BILLING A A' OR 12 M H AUDIT PERIOD: 

-- -- 
Energ 

React~v 
kVAR 

547656 
~. . 

- - 
M, 

Dernar 

- k 
1937 

2507 

2268 
- - -  

2292 

2977 - . -- 

2656 
--  - . 

2203 

2431 

2391 

2415 

2638 

2242 

2977 

Deman 

- !!" 
2083 

2696 

2439 - -- 

2465 - -- - 

3201 .- . - 

2856 
- 
2369 

2614 

2571 

2597 - 

2837 

2411 

3201 

Factc 
COS 

0.93 

0.L9L. 

0.93 
.- - 

0...93 
0.93 

- -- 
Max 

ld 

'A 

Load 
Factor 

--- 

0.65 
-. . . . . .  

0.84 . - - . - - - 

0.76 
-- 
. . 
0.77 

1.00 

0.89 
. - .- . - -. 
0.74 
. .-A . . 

0 .81 
. . .  

0.80 
----- 

0.81 -. 

Q, 8I-- 
0.75 
. . - . -. - . 

1.00 - -. - - - - 

........ 
Powt 

.......... - . . .  - 
Total 

j., 
I 

I 

I .I 
I 

I 

Product Index 
;Wh per: 

. . .  

. . - 

. - . - - . . - 

- - - . - - - 

- -  

. .- 

. . . . .  

. -  . 

. . .  

. - 

Notes 
on plant conditions and changes 

2 
Peak demand du ing audit period (kW): 1 2415 1 

4% 



FUEL, STEAh4 OR HEAT ENERGY COEISUMPTION - 12 MONTti AIJDIT PERIOD 
ENERGY TYFrE:--% earn---. , , :  . 
Prepared for USAID and RCGlHagler Badly 

Plant name: 
Addess: 

MATIZOL 
Ploie~ti Romania 

Auditor's name: Mihail ZDRAVCU 

Report date: March 1994 

- -- -- -- - - 

supply companfs name PETROTEL PRO IESTI _ __ _ _ .- - -  - 

Contract maxlmum demand . , 

t.!~n~rnum charge (cost) 3-77 USD/GJ, 10.94 USD/t  

/other: 

CGNSUMPTUN OR BILLING DATA FOR 12-MONTH AUDIT PERIOD 
FOR: (NAME OF ENERGY FORM): 

'herrnal Total 
:onsumption Cost 

GJ -- .. . LED 

34490 136925.3 .- 

30189 119050.3 
- - -  - . - - -  

370, 980 1,472,791 

. 
Monthly 
Heating 

legree-Days 
HDD -- -- 

558 
.. . - 

- - 3 4  - 

217 . -- -- . . - -- 

3 0 
. . .  - 

0 
. . - - . -- . 

. .- 
0 

0 
. -. - . -. 

. 0-... 

I C.. ... Y. 
5.R' . . .. . ... 

Heating 
lndex 

GJIHDD ,- . -. - - - -- 

'roduct. lndex 
5 J per: 

- . .... 

- .  . 

. . . - . . - . 

..... . 

. - 

-. . - -. 

. .  . . 

- 

. . .. . - - . . 

. 

.-- . 

. 

. . 
0 

Note: Heating degee-days based on reference temperature of XC 

Notes 
on plant condil~ons and changes 



FUEL, STEAM OR HEAT ENERGY CONSUMPTION - 12 MONTH AlJDll lJEFliOD 
ENERGY T Y M a ? t  ur a L f i a 5  . , I 

- 
Prepared for USAID and RCGlHagler Ballly 

Plant name: MATIZOL 
Addess: P l o i e ~ t i  - Romania 

Auditor's name: M i h a i l  ZORAVCU 

Report date: March 1994 

... -. -. ... . . . . . . . . . . . .  . . . . - -  

N a t i o n a l -  .Grid - - - - - - -- . - . 

. - ... 

O/GJ l o c a l  30% 

CONSUMPTLSN OR BlLLlNG DATA FOR 12-MONTH AUDIT PERIOD 
FOR: (NAME OF ENERGY FORM): 

Total 
Cost 

u 5-LJ 
58072 - - 

68525 --- - 

81570 
. - -  

113999 

~ o n t h l y  
Heating I Heat~ng Thermal 

Consumption 

_ C.4 
23127 

-.  . . .  ... 

27290 - 

32485 
........ - - 

45400 
. . . . . . . . . .  

Meter 
Reading 

MaIda&- -- 
~ a n l - l g 3  

~ e b l - l Z 3  

93 Marl-/- - -. -. - 
93 

Aprl-1- 

~ e ~ r e e - ~ a ~ s  Index 
HDD I .- GJlHDD 

Pnplcal 
Consumption 

u@ rn-bkn? . 

. .  650000 

767000 
.._.. 

913000 
- - - - . . . . . .  - 
1276000 

- .  

Notes 
on plant cond~tions and changes 

Note: Heat~ng degee-days based on reference temperalute of ZC 



A C l C h X A N  - SUMMARY (JF EFtEfiGY EFFL-2NCY PnOJECl CiJPU31UNlTIES 
Preparm !or ffi AID m d  RCi. tiagler Biully - 
P I ~ I  ra-e vfIf6gki -. Romania Address 

Aud11wc-3me M i h a i l  Z D R A V C U  
A e p o n s e  M a r c h  1 9 9 4  

SUh!!.!MV OF RECOMMENCED ENERGY EFFIC,ENCY ACTIOM 

s/is_Fk'!.-C 7 !NG_ gOFW;TENS . 

A c : m  
Des:r~poon 

-- --  -- - - - . -- 

'ut-energy e f f  .teams i n  a c t i o n  t o  reduce  enJ 

W u c e  compressed a i r  l o s s e s  . ---- 

- - 

. . . . . .  . . . . . . . .  - - ......... ......-. ...... ..-.......- - - 

BASE CIS€ ._ _ -- ........ ... . . . . .  . 

?educe h e a t  l o s s  on gas--f i red f u r n a c e s  and 

. - . - . . 

Thermal 

.370980 468943 . - 

p o l i m e r i s a t i o n  . - tunnel -. -- . . . . . . . . . .  . - 

[mqrovg . h e a t i n g  system o_f P l a n t  - Bul-dings 

Luprove -cornbustion e f f  . . a t  g a s  f i r e d  f  u r n a c ~  
fo r  mine ra l  wool and g l a s s  s t i c k s  
--A- - -  - - -  -- - 

Improve combustion eff  , a t  ga-s-f i r e d  f u r n a ~ ~  
Forb i fumen  and o i l  hea t ing  a t  Oxida t ion  Plar 

jAVlh3C, 4s PERCENlAGi C' BASE CASE -- . - - -- - 

Energy 
cost 

USD 1yg.l 

Elcclnc 
Energy 
Consump11cm 

.kWhlyesr -- 

21.5106 

Sole Assumes fiat the x l ~ o n s  are :urn n order of besl paytIack perod  1~1s: n order lo  lake mlo accwn l  the mlerac:;n betwoen the VarluJs nlemures 

lo la l  
Energy 

cost 

USD _& 

-1,693,587 



- ENERGY EFFICIENCY OPPORTUNITY 
;Maoler Ba~llv 

ZOL 
2ntura P l o i e ~ t i  Est 
il ZDRAVCU 

ACTION NO. A 1  
.- 

EWWTION.  A 1 - REDUCE ENkRGY LOSStS 
-- -- 

XTED MATIZDL PLANT 
31STINGC0ND'T10NS During audit the Team observed breack downs i? electr,ical 
m - power cables about 600 motors/yr where rewinded the concensate 'is 
ned to supplier only 30%, same steam leacks, valves not insulated, compressed 
eackage. 

TO IMPROVE EFFICIENCY. 
1) MATIZOL shall form Energy Efficiency Teams for electric 

'5, steam, air compressors. 
- Develop an inventory of the uses of steam in the plant and survey of 

itions of steam pipe insulations in the plant 
- Check the operation of steam traps - repair or replace leacking 

as found 
- Replace motors with excessive reactance and develop a plan for 

~duction of high efficiency motors 
- Reduction of air compressed consumption Action Al.1' 

2) Provide equipment as per list 1 (USAID) pos.4 Qty: 2 pcs; . 
,, Q t y  00 and pos. 7 Qtv: 3 ! 

- Make proposal for a larger equipment cost LIST 2 (USAID) pos. 6 Qty 14 j 
Action A1.21 

1 
FFECT OF RECOMMENDATION I. 

E l w b ~ c ~ ~  Fuels. heat and steam: Total cost I 
I Peak Energy 

kw I M W ~ / ~ . Z ~  I TJ/yr , 
I .  

USD /year I 

ons 2 ~ ~ 0  370.98 ' 2,516071 

1 21,070_ I 353.60 i : 2,442123- 

IMATE. Cost Ma Noles 

:OST fi) 50,000 USD 

lual fnon-energy) operattons nncl rnelntenance cost ( C )  
- 

PAYBACK PERIOD 

b 50,000 0.68 lye- 
= 

a 73346 - . c  0 

.MENTATION SCHEDULE I '  



---- TcciialSavings 
-. Savl_ingx.as 3 .& _base caac 

-- - - - - -  - u s T - L q  2 - -- - 

w l . 2  Reduce Energy Losaes . - - - - - - - . - - - - - 

~ 2 . 2  ISed~e- -C-o-mpresp&-~i r  Losses  - - - - - - - 
.A3-.2 .-B~UC e Heat Losses on Gas f i r e d  Ful 
B~L? - . E m p ~ o v e 4 o m b .  E f f .  a t  Gas F i r e d  Fur 

T o t a l  Savings . - 
Savings as "/of base case - - - -. - . - - . . - - .- 

AVlNGS AS PERCEMAGE OF BASE CASE - -- . . -- . - .- 

E l c c l ~ ~ c  

cost 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Ptwarea lor U S A 0  and RCG,Hngler t ln~l lv 

m t n m e :  MATIZOL 
iaress: S o s .  C e n t u r a  P l o i e ~ t i - E s t  

wort date: Ma r c  h 1 9 9 4  

AcnONNO~ANDBR~EFDEsCR'PnON~l.l. REDUCE ENERGY LOSES - L I S T  1: P o s .  4 ,  6 ,  7  
REAOFiHE pLAr, T-AFFECTED-.MATII -i-b.-L ..P LANi -- 

' . 

FINDINGS CONCERNING EXISTING CONDITIONS' PLANT have many v a l u e s  n o t  i n s u l a t e ,  s t e a m  t r a p s  a r e  
n o t  w o r k i n g  p r o p e r l y ,  V - b e l t s  h a v e  o n l y  u p  t o  o n e  y e a r  l i f e ,  l o w  e f t .  

I 

. IECOMMENDED ACTION TO IMPROVE EFFICIENCY : p  i d  L  is t no . 1 - USA I D : 

Pos .4  S o f t  c o v e r  s t e a m  v a l u e  b o d y  i n s u l a t i o n  f o r  5  b a r  a t  1 8 0 ' ~  - 
1 p c  f o r  1 0 0  mm v a l u e  c o s t  2 5 0  USD SAV 5 0 0  USD 
1 p c  f o r  5 0  mm v a l u e  c o s t  1 5 0  US0 SAV 3 0 0  USD 

P o s . 6  Cog b e l t s  ( m a t c h e d  s e t s  f o r  u s e  o n  s t a n d a r d  V - b e l t  s h e v e s  . 
8 0  b e l t s  c o s t  5 6 0  USD, SAV 6 4 0  USD 

A 

P o s . 7  S t e a m  t r a p s  f o r  c a r d b o a r d  m a c h i n e  1 0  b a r ,  2 4 0 U c ,  2 0  - 
3  u n i t s  f o r  1 T P H  e a c h  c o s t  1 5 0 0  USD, SAV 3 0 0 0  USD 

mm l i n e  

8 W E C T E D  RESULTS - EFFECT OF RECOMMENDATION 
Electncny Fuels. heat and s t e m :  Total cost I 

 peak Energy 
k~ I MWhIyear I . TJ I US0 /yew I 

Basel~ne -exmmq condmons 21,030 3 7 0 . 9 8 0  2., 5 1.6071, 
After recommended anron 3 7 0 . 0 7 3  2 ' : 5 3 1 5 3 1  
Net reaunron - 1 7 . 8  0 .957  4440  (a) i :  
COST-BENEFIT ANALYSIS 

PROJECT COST ESTlMATE. Cost USD Notes USAID, LIST 1, P0~.4,6,7 

Equlprnent Drocurernent 7460 

TOTAL INSTALLED COST (b) 2460 

Estlrnateo ~ncrease an annua mpn-energy) operations ana matntenance cost (CI 

PAYBACK PERIOD 

a 4440 - c. - 
RECOMMENDED IMPLEMENTATION SCHEDULE. 



. ECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prmand for USAD and RCGMagler Balllv 

-an tname:  MATIZOL 
iaress: Sos.  C e n t u r a  P l o i e ~ t i  E s t  

wondate M a r c h  1 9 9 4  
ACTION NO AND BRIEF DESCRIPTION 

A1.2.  REDUCE ENERGY LOSSES 
REA OF THE PLANT AFFECTED 

MATIZOL PLANT . INDINGS CONCERNING EXISTING CONDITIONS P l a n t ' s  e n e r g y  management  P r o g r a m  c a n ' t  b e  
i m p l e m e n t e d  d u e  t o  l a k  o f  f l o w - m e t t e r s .  C a l c u l a t i o n s  o f  t h e  I 

s p e c i f i c  c o n s u m p t i o n s  m u s t  b e  m o r e  a c u r a t e  f o r  g a s  a n d  s t e a m  I 

ECOMMENDED ACTION TO IMPROVE EFFICIENCY. 
P r o v i d e  on L i s t  n r .  2 - USAID: I 

P o s . 6 :  FLOW-METERS FOR ! I 
! 

a )  N a t u r a l  g a s ,  1 b a r ,  2 5 0  mm @, Q = 3 0 0 0  ~ m ' / h ,  Q t y :  1 

b )  N a t u r a l  g a s ,  0.5 b a r ,  1 0 0  mm@ , Q = 5 0 0  ~ r n ' / h ,  Q t y :  6 ' 

c )  STEAM, 1 0  b a r ,  240°c ,  4 5 0  mm fl, Q = 3 0  t / h ,  P t y :  1 

d )  STEAM, 5 b a r ,  180°c ,  1 0 0  mm @, Q = 5 t / h ,  Q ~ Y :  6 
I 

TOTAL COST: 2 0 , 0 0 0  USD, SAVINGS: 2 9 , 0 0 0  USD 
I 
I 

I 
I 

I W E C T E D  RESULTS - EFFECT OF RECOMMENDATION 
I 

J 
Electncny Fuels. heal and sleam T o t e l ~ t  I 

~Penk Energy 
kW ' MWhtyear I t T J  USD ,,,eml 

Baselme -extsang condrtrons 370 .98  1472791 ---- --. 
M e r  recommended action 362 .03  '1443791 --- 
Nel reauaon 8.95 25.3CiO ' (a) 

COST-BENEFIT ANALYSIS 

PROJECT COST ESTIMATE cost USD Notes USAID, L i s t  2 ,  Pos.6 

Engtneenng destgn 

I 

Equ~prnent orocurernent 29 ,000  

Equtprnent tnslallahon I 

Euu~prnent comrnlssstontng 

TOTAL INSTAUED COST m) 2 9 , 0 0 0  
I '  

Estrmatea Increase In annual cnon-energy) operettons ana rnalntenance cost (cl - 
PAYBACK PERIOD 

2 9 , 0 0 0  I lyears 
P -------*-------.------- = 

a 29,000- c -  

RECOMMENDED IMPLEMENTATlON SCHEDULE 



ncCOMMENDED ACTION - ENERGY EFFICIENCY OPPORNNIIY 
Prmano lor USAD and RCGiWaaler Ba~llv 

,,me: MATIZOL 
dress : Sos. C e n t u r a  P l o i e ~ t i - E s t  

 DO^ date Ma rch  1994 

ACTION NO AND BRIEF DESCRIPTION A2.1 REDUCE COMPRESSED A I R  LOSSES 

3EA OF THE PLANT AFFECTED MATIZOL PLANT 
a ,NDINGS CONCERNING EXISTING CONDITIONS 

Compressed a i r  sys tem hase  h i g h  l o s s e s  ( ~ v g . 4 0 % )  

ECOMMENDED ACTION TO IMPROVE EW~C~ENCY 
P r o v i d e  on  L i s t  no .  1 - USAID 

Pos.  3 - 1 pc ULTRASONIC LEAK DETECTOR FOR COMPRESSED A I R  LEAK 

DETECTION EQUIVALENT TO MODEL ULD-100 

Cos t  500 USD, Sav. 1000 USD 

--- -- 
EXPECTED RESULTS - EFFECT OF RECOMMENDATION 

Electncrry Fuels. heat and steam: Total cost I 
 peak Energy 

kW ,MWh/year~ us byear . 
h s a h e  -exlsong cona~tlons 2 1 ~ 0 0  . -- . . -- 1043 28 o .... -. - -- 

ttsr recommended actlon 2 ~198 0 . - 104228 o --.-.. -- - 

:ST-BENEFIT ANALYSIS 

PROJECT COST ESllMATE Cost US0 $SAID L i s t  I ,  pos.3 
Notes . 

Eng~nunng desqn 

Equl~menl  Drocurement 

TOTAL INSTALLED COST @) 500 

istlmalea Increase In annual Inon-energy) o~erauons nna malnrenance cost ICJ 

PAYBACK PERIOD 

b 5 0 0  0 . 5  , y e s  
= .- 

a l O O O  - 

.3ECOMMENDED IMPLEMENTATION SCHEDULE 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORNNITf 
armarea tor USAD and f3CG;Haoler Bnlllv 

P,~,,,~. MATIZOL 
hdress :  50s. Centura Ploie~ti-Est 

"oortdate March 1994 
aCnoNNoANDBRlEFDESCRlPTiOFJA3.1 - REDUCE HEAT LOSS ON GAS FIRED FURNACtS AND P U L l M .  
- 
'-- 
F~ND~NGSCONCERN~NGEX~ST~NGCOND~T'ONS Substantial heat is wested from a wide range of 

heating and combustion equipment troughout the MATIZOL facility 

Pos. 1 - 1 pc. I.R. Pyrometer, non-contact surface measurement. 
Temperature range ~ O O ~ C - ~ O O O ~ C   in. 1600°c), accy 21% of, ' 

readings. Cost 2000,USD, sav. 2000 US0 
0 

Pos. 5 - 1 pc. I. R. Temperature thermometer for - 2 0  C to +500°c for 

measuring on steamslines and exterior of refractory and 

polimerisation tunnels equivalent to DK 1164198 DAVIS Ca- : 

talog. Cost 500 USD, saving 500 US0 

I MPECTED RESULTS - EFFECT OF RECOMMENDATION 
Elecbtcw Fuels. heat and steam: Total cost I 

lPeDk Energy 
k~ 1 MWhtyear I TJ . USD /year t 

M a r  recommended actlon 468.942,f.1 1,175 16 .- - . . . P A . -  .?: . 
Net reaucnon 6.55'5 2,5G0 (a) 

COST-BENEFIT ANALYSIS. 

PROJECT COST ESTIMATE. Cost US0 Notes 
USAID - List 1 - Pos.1 

Eng~neenng deslgn 

Eau~pment procurement 7500 
Epu~pment Installabon - 
Eau~pment commlssslontng 

TOTAL INSTALLED COST (b) 2500 

HECOMMENDED ACTION TO IMPROVE EFFICIENCY 

Provide temperature testing equipment on List 1 - USAID 

RECOMMENDED IMPLEMENTATION SCHEDULE 

Esbmatea Increase In annuaI lnon-energy] operanons ana rna~ntenance cost (c) 

PAYBACK PERIOD. 

b: 2 5 0 0  1 #yean 
. - -------.-------.-------. = 

a. 2500 - C. 0 



iiECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNIN 
PrmarM tor USAD and RCG~Haaler Ba~llv 

M A T I Z O L  ant name. 
Idress: S o s .  C e n t u r a  P l o i e ~ t i - E s t  

wort dare Ma r c h 1 9 9 4 
ACTION NO AND BRIEF DESCRIPTION 

A3.2 - R e d u c e  h e a t  l o s s  on  g a s  f i r e d  o w e n s  
REA OF THE PLANT AFFECTED 

n r v i n n  f i h  
FINDINGS CONCERNING EXISTI 

,,,,.., - - -er  g l a s s  f e l t  
NG CONDITIONS 

P o l i m e r i z a t i o n  a n d  d r y i n g  g l a s s  f i b e r  f e l t  h a s  

2 l o w  e f f i c i e n c y  b u r n e r s  

.lECOMMENDED ACTION TO I M P R O V E E F F ~ C Y  

P r o v i d e  on Lis t  n o .  2 - USAID: 

P o s .  4 - H i g h  e f f i c i e n c y  b u r n e r  f o r  d r y i n g  f i b e r  g l a s s  f e l t  c o m p l e t e  

w i t h  a i r  f a n  a n d  i n s t r u m e n t a t i o n  f o r  c o m b u s t i o n  o p t i m i z a t i o n  

3 5  Nrn3/h g a s ,  5 0 0  mrn W C ;  Q t y : 2 ;  C o s t :  6 0 0 0  USD; s a v i n g s :  

6 0 0 0  US0 

4fisr recommended 8CbOfl 466.553 1271516 , -- .-.---.- -..--.--- - -  
Net redurnon 2 : 3 9  6 , 0 0 0  ,a) 

, 
COST-BENEFIT ANALYSIS 

PROJECT COST ESTIMATE cost U SD No,,s USAID, ~ i s t  2, ~ o s .  4 

Enoineenno des~an 

Eau~prnent commlssslonmg - 

TOTAL INSTALLED COST (b) 6 , 0 0 0  

Esurnatea Increase tn annuu tnon-energy) operarlons ana rnalntenance cost (c) 

RECOMMENDED IMPLEMENTATION SCHEDULE. 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTLJNIN 
ireaareo tor USAD ana RCG;Haaler Bslllv 

Plantname: MATIZOL 
Address: 50s .  C e n t u r a  P l o i e ~ t i - E s t  

Re~onaate.  Ma rch ,  1994  

' ACTION NO. AND BRIEF DESCRIPTION 
82.2 IMPROVE COMBUSTION EFFG A T  G A S  FIRED FURNACES 

AREA OF THE PLANT AFFECTED. 
' 

MATIZOL PLANT 
FINDINGS CONCERNING EXISTING CONDITIONS 

Combus t i on  a t  t h e  moment h a s  e x c e s s  a i r  v e r y  h i g h ,  

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 
P r o v i d e  o n  L I S T  No. 2 ,  USAID: 

Pas. 1 - D i g i t a l  c o n t r o l l e r s  f o r  min. 8 channels prov ide continuous PID w i t h  
4-20 mA, input /output  capable t o  communicate t o  RS-232C computer p l u s  
computer 486 microprocessor 33.MHZ w i t h  4 ME RAM and 170 MB hard d r i v e  

I t o  inc lude 2 f loppy d r i ves  (2.5" and 5.25") and super VGA monitor. 
Cost 6000 USD, sav. 6000 USD, Qty: l pc .  

Pos. 2 - 1 .R  temperature measgrement, model OMEGA DS 1200 has one standard head, 
temp. range 400-3000 C, output 4-20 mA and one e lec t ron i cs  box, w i t h  
sensing heads IP65, w i t h  W.COOLER SHELL WC, s i g h t i n g  viewer OS LOO0 SV, 
a i r  purge c o l l a r  OS 1000-2 fans connection cable 50 Ft.C50, 220 V, 50 Hz, 
Qty: 1 pc. Cost 4000 USD, savings: 4000 USD 

Pos. 3 - High e f  f . Burner Glass Furnace 14 m2 Eqv: KORTING , 150 Nm3/h gas, each, 
MPECED RESULTS - EFFE-m& 2 cq . f sr 2 W-+PG~ 1 7nnn l la sav -37fl00 USD 

E~ecmcnv Fuels neat ma steam Tom cost t 

,Pe& cnergy 1 J 
kW MVhmcar . - - . - - . -- USD wear 0 

Basellne -ensong condtuons -- - . - 468.94; - 117'7516 - 
After recornmenoed acnon -- - 452.21. 1135516 .- -.--- 

Net redun~on ! A.71>3 
-- - -- -- 42,000 (a; 

COST-BENEFIT ANALYSIS 
- -- 

PROJECT COST ESTIMATE cost LED ~ o r e s  USAID, LIST 2, P O ~ .  1,2,3 

Equ~prnent Drocurement 22.000 

Eaul~rnent cornm~sss~on~ng 1.000 

TOTAL INSTALLED COST b) 28,000 

Estrrnmeo tncrease In annua, ~non-energy) ooeratlons ano maintenance cost (Cl  

628,000 0.67 yeam 
-------.- --------------. = 

a 42,000 - 
RECOMMENDED IMPLEMENTATION SCHEDULE 



ENERGY EFFICIENCY AUDIT REPORT 
MATIZOL WATERPROOFING, HEAT and INSULATING MATERIALS PLANT 

PLOESTI, PRAHOVA, ROMAMA 
MARCH 1994 

Prepared by: ARCON-SRL 
Str. intr.Odobesti, No 1 
BL: 21, Sc 5, Ap 59 CP 74578 
PhoneFax: (401) 673-60-8 1 



- 2 -  

CONTENT 

E;XECUl'lVI: SCICiMARk 

I I;'i'RbUUC'l'l Oii 

I I .  EiJERGk'  CONSUMPTION A N D  PRODUC'I'TON A N A L Y S l S  

11 1 ; R E ~ C O t ? l ~ ~ l E ~ ~ D A I ' I O C ~ S  FOR ENERGY E F F I C I E N C Y  
1 FlPROVELiENl'S 

A . 1  - Put e n e r y y  e f f i c i e n c y  teams i n  a c t i o n  

to r e d u c e  e n e r g y  losses 

R.2  - R e d u c e  a i r  c o m p r e s s e d  losses 

A . 3  - R e d u c e  h e a t  l o s s  o n  g a s  f i r e d  f u r n a c e s  

C .  1 - l n i p r o v c  h e a t i n g  s y s t e m  of t h e  P l a n t ' s  

D u i l d i n r j s  

1'. 2 - I : ~ ~ p r o v c  c o n ~ b u s t j  o n  ef f i o i e n c y  at CjaS 

Lirad P u r n a c e s  

; ! . 3  - l l aprove  c o r n b u s t i c n  e f f i c i e n c y  aL  5 
f ' u r n s c e s  - Cx i.c?ci t i  o n  0 l . n n t  

" . . -. I - Revamp P I  3 n t  t o  i m p r o v e  Gesi yrl 

APE31TDI C%S --.--- 

1. P l a  ~ i t  !.he r gy Cr. nsumpt i P n 
2. ~ ~ ~ ~ n t h l y  I ' rcduct ion  1933 
3. 1 ' r r :duct ion v s .  dnergy Ccnsumpticn 1993 

4. 7Tatural gas s a v i n ~ n  a v a i l a b l e  by r educ ing  rxyp.n t o  eptimum 
5. 3n2 l i n e  diagram c f  Znergy System 
6 .  Annu-a1 Energy C c s t  f c r  s t e am l e a k  

7. 3~ &lid lines ff-,r d en ign ing  and ppelaating ccmpressed air system 
G .  Steam Syst en Audit 

9. S t  earn Trap LC ss es 
1p. E f f i c i e n c y  - f t h e  COG3elt-rr 

11. Annual L'nerm l r c f  i l e  year1993 

12. Annual Bnergy F r v f i l e  Year 1992 

1.3. LI ST V@ 1 pf equipment Appr , v ed by MATIZDL' Management 



- 3 -  

E X E C U T I V E  SUMMARY 

This report presents the results from a preliminary'eneFyy au-, 
dit carried out by a team ef engineers from RCG/llagler, Gailly, 
Inc. and ARCON SRL at MA'I'IZOI, - Ploiesti - Romania. 
The objectives of the audit were to work with the plant staff to: 
evoluate energy consumption at the plant; determine t h e  level of 
energy management practiced; to identify energy conservation ac- 
tions or opportunities ; and identify instrumentation and l o w -  
-cost equipment needed by plant to implement the more attractive 
energy conservation actions 

Primery products of the plant are bitumen treated glass fibre felt, 
bitumen treated glass fibre fabric, bitumen coated cardboard, 
mineral wool mattreses, mineral woll felt, glass rods (sticks) 
all waterproofing, heat and sound insulating materials for use 
in construction. 

A summary of the primary eneryy consumption at the plant based 
on 1993 data estimates annual eneryy costs is given below 

Energy Distribution Cost Distribution 

Electricity 

Natural gas 

Steam saturated 

Notes : 

1. - A TJ (terajoule) is 10 1.2 
Joules; a GJ is 1.0' Joules; 3.6 CJ/MMLI; 

3 one Nrii gas hcr-se 0.03558 G J ;  steam (satura-tecl >COO C .  8 bar) = 

= 2 . 7 7 6 3  GJ/tonne 

2 .  Electricity, natural gas and stearn a r c  p u r c h a s e c l  frorr~ cutside 

of tile Company 

3. Prices are as per table "Unit Energy Costs) 



TABLE 

UNIT ENERGY COSTS 

I n c l u d i n g  d e m a n d  (Ex:  0 , 0 5 3 2  USD/KWh winter 
0 ,04G4 USD/RWh imported sumer) 

3 .  GAS 2 , 5 1  USD/Gj; 8 9 , 4 2 6  USD/1000 ~m', 2 , 6 7  USD/Tj 

4. COMPKICSSED A I R  3  3 
5 , C 7  ~ S D / 1 0 0 0  N m  ; 0 , 0 9 4  Kl?h/Nrn , 0 , 0 5  USD/KPJh 



MR'l ' lZOL has some eneryy efficiericy efforts already in progress. 
In addition, detailed energy consumption and production records 
are roaintained for each departanent. 

During tile brief preliminary energy audit on site, M A T I Z O L  staff 
worked with the audit team to identify additional energy efficiency 
measures. Based on the discussions wlth management, production 
and technical staff, inspection of equipement and operating pro- 
cedures, analysis of plant eneryy and production data and measuremens 
of certain proccss parameters, ARCON estimates the potential for 
enrcjy ef1iciency improvements at t h ~  t ~ l 4 T I Z O L  Plant as 1 8 , 8 9 8  without 
proccss changes. 

ShorL-term, lob;-cost enercjy efficiency and productivity improvement, 
projects ( a  financial payhacKof less than one year each), which is 
implen~cnted, will enable PIATIZOL. to a c h i e v e  a financial benefits of 
559,200 USD per year. Y,he total cost to achive these benefits is 
less than 465.000 USD. These measures are summarized on the following 
page 

ARCON recomends the following procurement budget for MATIZOL; 
suyject to RCG/Mayler, Bail.1~ recommendation and to final approval 
by USAID (See LIS'I' 1\10 1 and L.IST NO 2). 



I tern No. 

LIST NO. 1 FOR MATIZOL 

Cost savings a nctjo - 

IR Pyrometer, Mon-Contact 
Surface Measurement.Tempcrature $2,000 $2,000 12 mos. A3.J 

~ $ n ~ &  ~ O O ~ C - ~ O O O ~ C  (Min. ~GOOOC). 
Accuracy 2 1% of Readiny 

combustion Analyzer, Equivalent 
to Bacharach Model 300,24-8111 4,500 9,000 G mos.. R2.1 
Sigert Fuel Eqns, Battery,Printer, 
220 Vac 50 Hz, RS-232,Charyer, 
High Temperature Probe to 

1 0 6 0 ~ ~ .  48" Probe 

Ultrasonic Leak Detector for Com- 500 
pressed Air Leak Detection-Equi- 
valent to Model ULD-100 

Soft Cover Steam Valve Eody In- 
sulation for 5 Bar at 

1 PC for lOOmm Valva 
1 PC for 50 mm Valve 

IR Temperature Thermometer for 500 

-20°c to +500°c for Measuring 
Steam Lines and Exterior of 
Refractory. Equivalent to 
Dickson IK550 

COG Belts (matched sets) for use 560 
on Standard V-Belt Sheves (Budget 
Price $7/Belt) 

1,000 6 mos. A 2 . 1 .  

12 mos. A 3 . 1  

(1) 12 sets x 3 belts/set,5.5 KG; motors 
Size: 1.3 mm x 8 mm x 1500 mm, 36 belts 

(2) 11 sets x 4 belts/ set, 7,5 KC.; motors 
Size: 17 mm x I1 mrn x 1700 mm, 44 belts 

Steam Traps for Cadboard Nachine 
Conditions: 1.0 Ear, :,., 3 ,  50G 3,000 G mas.: A l .  1 

240°c, 20 inm L i n e  3 t i n i  ts for I 

1 TPH Each $9,960 $1 6,940 5 mcs 



LIST NO. 2 FOR MATIZOL 

Item No. 

1. Digital Controllers for 8 
Channels to Provide Continuous 
PID with 4-20 mA; ~nput/~u'put 
Capable to Communicate to 
RS-232C Computer 

5 Loops for Gas Flow 
1 Loop for Gas Air Ratio 
2 Loops for Draft Pressure 

Computer 486 Microprocessor 
33MHZ with 4 MB RAM and 170 MB 
Hard Drive to Include 2 Floppy 
Drives ( 2 , 5 "  and 5 , 2 5 " )  and Super 
VGA Monitor 

€ost Savings Paybac Actior 

TOTAL $6.000 $6.000 12 mos 

. Infrared Temperature Measurement; 
Model Omega 0.51200 MAS, Standard 
Mead, Temperature Range 

400-300~~. Subranyes S ,Output 
Types Current 4-20 MA and One 
Electronics BOX. Environmetal 

Rating 0-50°c, 1 ~ 5 2 + $  Sensing 
Heades; Environmetal Range 

0 
0-175 C, IP65 with Water Cooler 
Shell Type KC, Sighting Viewer 
OSlOOOSV,Air Purge Collar 
OS1000-2F and  Connection Cable 
50 Ft., C50 for Sensing Mead; 
Power 220 V,750nHz PC = 1 

TOTAL 

3. High Efficiency E u r n z r  G I - a s s  

Furnace; 14 1 ~ : ~  Units (Equiva- 
lent to Kprti ng , Gas 

3 150 Nm' / h  Each, LtlV=8300 K c a l / K m  3 

7 
to Obtain Total. F l o o d  300  1dmd/h,  

1500"~ in Fournace wj t h  Complete 
Equipement for Cornbus  ti cn , 
500 mm WC 

Total Production of the Fournace 
12 tons /day 
Total Cost - 2 x $8.000 = SlG.000 $32.000 



I t e m  N o .  C o s t  S a v i n q s  P a y b a k  A c t i o n  

4; H i g h  E f f i c i e n c y  B u r n e r  f o r  F i b e r  
G l a s s  F e l t ,  C o m p l e t e  w i t h  A i r  Fan 
a n d  I n s t r u m e n t a t i o n  £or C o m b u s t i o n  

3 
O p t i m i z a t i o n ,  35 Mm / h  G a s ,  5 0 0  mm 
WC. Q u s n t i t y :  2 

TOTAL 

5 . ' ~ l t r a p r o b e  U l t r a s o n i c  T e s t e r  2000  
220V, 5 0  Hz P l u s  R c c e s o i r e s  - 
Q u a n t i t y :  I. 

TOTAL 

6 .  A n n u b a r  F l o w  P e t e r s  f o r :  

a .  IJa t u r a l  G a s ,  L B a r .  250..,rrtm 
3 

Q =3006  rn / h  - Q u a n t i t y :  iL 

b .  N a t u r a l  G a s ,  0 ,  S 1  100rnin 

Q = 5 0 0  m 3 /  h Q u a n t i t y :  6 

c .  S t e a m ,  1 0  B a r ,  240°c ,  450  rnm 
t 

Q = 3 0  / h  - Q u a n t i t y :  1 

d .  S t e a m ,  5  B a r ,  1 8 0 ° c ,  l O O m m  
t 

Q r 5 / h  - Q u a n t i t y : 6  

TOTAL 

TOTAL COST LIST 2 :  

$ 6 . 0 0 0  $ 6 . 0 0 0  1 2  m o s .  A3.2 

$ 4 . 0 0 0  $ 4 . 0 0 0  1 2  mos. A 2 . 2  



MATIZOL P l o i e s t i  P l a n t  

Summary o f  e n e r g y  e f f i c i e n c y  a n d  p r o d u c t i v i t y  p r c j e c t s  

RECOMMENDATIONS AND ESTIMATED BENEFITS 

E n e r g y  S a v i n g s  

TJ/yr MUSD/yr 

F i n a n c i a l  
FlUsD/yr 

A. General and Energy Management 

A . 1 .  P u t  e n e r g y  e f f i c i e n c y  

t e a m s  i n  a c t i o n  t o  

r e d u c e  e n e r g y  costs  18,94 0 , 0 7 3 3 4 6  

A . 1 .  R e d u c e  c o m p r e s s e d  

a i r  losses 4 , 9 9  0 , 0 6 9 3  

A.3 .  R e d u c e  h e a t  loss o n  

g a s  f i r e d  f u r n a c e s  

a n d  p o l i i n e r i s a  t i o n  

t u n n e l s  9 , 3 6  0 , 0 2 5  0 , 0 2 5  

B. Short - term Low - Cost Efficiency Improvements 
B .  1. ' I m p r o v e  h e a t i n g  

s y s t e m  of t h e  P l a n t  

- B u i l d i n g s  

B.2. I m p r o v e  c o m b u & t i o n  

e f f i c i e n c y  a t  g a s  

f i r e d  f u r n a c e s  f o r  

m i n e r a l  w o l l  a n d  

g l a s s  s t i c k s  113 0 , 3 1 7 7 3 0  

B.3. I m p r o v e  c o m b u s t i o n  
e f f i c i e n c y  a t  g a s  

f i r e d  f u r n a c e s  for 

bitnmeg a n d  o i l  



I. I n t r o d u c t i o n  

1.1 G e n e r a l  Plant D e s c r i p t i o n  

T h e  MA'I'IZOI, P l a n t  deals w i t h w a t e r p r o o f ,  h e a t  a n d  i n s u l a t i n g  m a t e r i a l s  

f o r  u s e  i n  c o n s t r u c t i o n ,  made  m a i n l y  f r o m  g l a s s  a n d  m i n e r a l  f i b r e .  

T h e  p r o d u c t s  a re :  

. B i t u m e n  t r e a t e d  g l a s s  f i b r e  f e l t  

. B i t u r n e n  t r e a t e d  g l a s s  f i b r e  f a b r i c  

. Ui tu rnen  c o a t e d  a l u m i - i u m  f o l i s  

. B i t u m e n  c o a t e d  c a r d b o a r d  

.\;a t e p r o o f  i n g  s h i n y  l e s  

. M i n e r a l  w o o l  p l a t e s  

. M P n e r a l  wool s h e l l s  

.Class r o d s  ( s t i c k s  ) 

. G l a s s  p a l l e t s  

. K i n e r a 1  wool m a t t r e s s e s  

. M i n e r a l  r ~ o o l  f e l t  

I n  a d d i t i o n  t o  s u p p l y i n g  m a r k e t s  i n  R o m a n i a  MATIZOL e x p o r t s  p r o d u c t s  

w i t h  a  v a l u e  of o v e r  1 / 3  p e r  y e a r .  

1 .2 .  Ene rgy  s u p p l i e d  

T h e  P l a n t  i s  s u p p l i e d  w i t h  e l e c t r i c i t y ,  s team a n d  n a t u r a l  g a s  b y  

t h e  n a t i o n a l  systems. 

6  3 T h e  P l a n t  n e e d s  a b o u t  2 1 . 0 0 0  !..:Nh/yr, 1 3 . 1 8 .  1 0  Nm / y r  g a z  a n d  

1 3 3 6 2 4  t / y r  s a t u r a t e d  s t e a m .  

T h e  t o t a l  cost  o f  t h e  e l e c t i i c i t y  i s  l m i l .  USD, n a t u r a l  g a s  

1 . 1 1 7  mil USd anci s t e a m  1 . 4 7 2  m i l  U S D  p e r  y e a r .  

1 . 3 .  Energy A u d i t  a c t i v i t i e s  

A t e a m  o f  s e n i o r  e n g i n e e r s  f r o m  ARCON a n d  R C C / i i o y l e r ,  B a i l l y , I n c .  

c a r r i e d  o u t  s i t e  a c t i v i t i e s  a t  MATIZOL t o  w o r k  t o g e t h e r  w i t h  MATIZOL 

s t a f f  t o  i d e n t i f y  i m p r o v e m e n t s  t o  e n e r g y  e f f i c i e n c y .  

T h e  p r o j e c t  m a n a y e r  f o r  t h e  e f f o r t s  w a s  M r .  Dan IONESCU, M a n a g e r  of 

P o w e r  a n d  E n e r y y  a t  MATIZOL, r e p o r t i n g  t o  Fr. P e r t e  V E I G A N G ,  T e c h -  

n i c a l  Director. T h e  ARCON team c o n s i s t e d  o f  M i h a i l  ZDKAVCU, ARCON 

Director (CEM), D r a g o s  SIMULESCU ( E l e c t r i c a l  e n g i n e e r ) ,  Radu STROESCU 

( T h e r m o t e c h n ) r C 3 1  e n y  i n e e r  1 .  
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T h e  R C G / l l o g l e r ,  E a i l y  l n c .  t e a m  c o n s i s t e d  o f  r 4 i c h e l  E L L 1  S .  r . l a n a g c r ,  

L o u r e n t  POIlM3 E R ,  P r o j e c t  M a n a g e r ,  a n d  Ka 1 t e r  Si.!l11'H (ETS1  ) . 

B a s e d  o n  a g r e e a e n t  h i t h  t h e  m a n a g e m e n t  o f  E:4'I'1ZGLj t h e  a u d i t  t e a i n  

f o c u s e d  t h e i r  e f f o r t s  i n  t h e  s h o r t  t i m e  available o n  I l i n e r a l  wool 

a n d  G l a s s  rods f u r n a c e s .  Some o f  t h e  o t h e r  p a r t s  of ttic ~ l a n t  were 

b r i e f l y  i n s p e c t e d  b y  t h e  t e a m .  

O n e  o b j e c t i v e  o f  t h e  audit w a s  t o  m e a s u r e  t h e  c o m b u s t ~ o n  ~ k f ~ c i c n c y  

o f  t h e  f u r n a c e s  i n  t h e  P l a n t .  F o r  t h i s  p u r p o s e ,  O r s a t  a n d  t h e  d i g i t a l  

c o m b u s t i o n  a n a l y z e r  ( w h i c h  m e a s u r e s  O 2  , CC,  C 0 2 )  was u s e d .  

T h e  team i d e n t i f i e s  n o c o s t  a n d  low-cost i m p r o v e m e n t s  w h i c h  c o u l d  s a v e  

e n e r g y  a n d  i n c r e a s e  p r o d u c t i v i t y  a n d  t o  d e v e l o p  e s t i m a t e s  o f  

t h e  b e n e f i t s  w h i c h  c o u l d  be o b t a i n e d  f r o m  s u c h  p r o j e c t s .  

By t h e  e n d  o f  t h e  a u d i t ,  MATIZOL h a s  a l r e a d y  b e g u n  i m p l e r n e n t i n y  new 

m a n a g e m e n t  o b j e c t i v e s  f o r  s e t t i n g ,  w h e r e  i s  p o s s i b l e ,  t h e  c o t n b u s t i o n  

o n  f u r n a c e s ,  p r o v i d i n g  o n  t w o  f u r n a c e s l  C o m b u s t i o n  a i r  p r e h e a t e r s  
Q b r i n g i n g  dcwn t h e  s t l c k  f l u e  f l u e  g a s  t e m p e r a t u r e  f r o m  1 2 0 0 ~ ~  t o  3 5 0 ~ ~  

i n s u l a t i n g  steam p i p e s  e t c . , a c h i e v i n g  a  s i g n i f i c a n t  i m p r o v e m e n t  i n  

e n e r g y  e f f i c i e n c y .  

T h e  ARCON p r e s e n t e d  i t s  r e c o m m e n d a t i o n s  t o  Mr. P e t r e  V E I G A N C  a n d  

Dan IONESCU a n d  i t  w a s  d e c i d e d  t o  s t a r t  e l a b o r a t i n g  a  d r a w i n g  b y  

ARCON f o r  o n e  f u r n a c e  a u t o m a t i o n .  

T h e  ARCON recommendec:  , a n d  MAT'IZOL,  agreed t h a t  p o r t a  b l e  c o m b u s t i o n  

a n a l y z e r s  s h o u l d  be p r o c u r e d  u n d e r  U S A T D  e n e r g y  p r o g r a m  H C G / H o g l e r ,  

, B a i l l y ,  a g r e e d .  

T h e  ARCON team o b s e r v e d  t h a t  t h e  s t a n d a r d  o f  m a n a g e m e n t  a n d  e n g i n e -  

e r i n g  e x p e r t i s e  a l r e a d y  i n  p l a c e  a t  MP-TIZOL is s a t i s f a c t o r y .  

T e c h n i c a l  s t a f f  i s  v e r y  k n o w l e g e a b l e  a b o u t  e n e r g y  c o n s e r v a t i o n  j n  

g e n e r a l  a n d  t h a t  w i t h  t h i s  s t a f f ,  w i t h  a  some m o d i t i c a t i o n s  t o  

p r o c e d u r e s  a n d  f e w  additional i n s t r u m e n t s ,  t o o l s  a n d  e q u i p e m e n t  w i l l  

f u l l y  c a p a b l e  o f  rnakincj s i q n i f i a n t  i m p r o v e r n a n t s  t o  e n e r g y  e f f i c i e n c y  



11. Energy consumption and production analysis 

A graphical presentation prepare2 by ARCOt l  of basic data received 

from MATIZOL is presented in Appendices 1 to 3. 

The graphs in Appendix 1 provide an overall view of energy consumption 

showing signifiant month by variations at MATlZOL over the last 

two years. Appendix 2 presents data from the Plant for Production 

in 1993, showing significant monthly variafions for each type of 

product. 

Appendix 3 presents data on energy consumption versus production 

in 1993. 

The graphs are provided for use by MATIZOL in identifiying variations 

in energy efficiency. The analysis is a tool to point the way for more 

detailed investigations. The detailed investigations are beyond 

the scope of the current study, but several points are evident from 

the analysis. The main points arising from the analysis which were 

used to develop specific recommendations regarding the operation of 

the Plant are as follows: 

a )  Energy efficiency of MATIZOL Plant is increased substan- 

tially at higer production rates. Above about 1 mil. USD production/Mo 

(1,6 Bilion lei/Llo) energy consumption (steam, y a s ,  clectrici tp) 

increases little for additional production (Citumeni se.4 c~-~rdhoard, 

etc. 1. 

b) There is a very high level of energy consumption which 

is productj on unrelated ant1 we are recommending Ectther studies 

shall be made; todecrease th i s level. 
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for energy efficiency improvements 

RCG/Hoyler, Eailly, Inc. and ARCON's recommendations for energy 

management and efficiency improvement have been grouped in three 

categories : 

A, General and Energy Management 

I'hess projects are opportunities which are recommended for immediat 

action. and require little or no expenduire. These projects affect 

management system and techniques, rather than process equipment . 
These projects are Primary focus of the U S A I D  Program for Romania. 

B. Low-cost, Short-term Efficiency Improvements 

These projects are low-cost improvements to process plant and 

equipnant which are recommended for implementation in the short-term. 

Becauss of the low-cost and quik paybak (less than one year), these 

projects coucd be implementcd fron the Campany's annual maintenance 

budget. S ~ ? n i ?  of these projeczs may lsc of interest to the USAID 

Proyrala for Romania (See List Xo.2). 
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MRTIZCL - ... PLOIESTI ENERGY EFFICIENCY AUDIT 

A .  General and Energy Audit 

Energy and utilities 

MATIZOL Action A . 1 -  

Put energy effiency teams in action to reduce energy losses 

Existing conditions: 

During the audit the team observed breack downs in electrical 

system, power cables, about 6 0 0  motors/yr where rewinded ( 3 0 % ) ,  the 

condensat& is returned to Petrotel Power Ilouse only 3 0 2  VS 90% is 

(as per contract sicjncd annually),many technical and mechanical 

equipment is out of life date, same steam leaks and valves not 

insulated. 

Recommended action to improve efficiency 

The Consultant ARCON SRI, recommends that C.1ATIZOL form "Energy 

Efficiency Teams" for electric motors, steam and compressed air. 

personnel for this team should be drawn from PiATIZOL staff and this 

exercise should become a continous part of plant operations and 

maintenance. The organization of such a team furnaces,electrical, 

condensate,stearn and air distribution systems was already under way 

at the time of the audit. 

The Steam Efficiency Team would responsable for the identification 

and repair of leaks in steam systems, ispection and replacement 

or repair of stearn traps and repair inadequate thermal insulation. 

The Steam Efficiency Team should have fooling tasks: 

- Develop an inventory of the used of steam in the plant; 
- Carry out a survey of the conditions of steam pipe insulations 

in the plant, us.i  ng  I .  R. PIROP:Eri'I.:R and other temperature indicators; 

- Develop an inventory and cnech the operation of all steam traps 
in the plant on a monthly basis, usiny the temperature or ultrasonic 

testing techniques, or visual observation where pcssible . 



Repair or replace leaking traps as found. 

- Carry out a survey of stsam leaks on a monthly basis. For each 
leak found,calculate the cost of the leak (using the Steam Leak 

chart on the following paye) and estimate the cost to repair the 

leak. If the payback period is less than 1 year recommend the repair 

of the leak. Develop a log to keep track of the growth of leaks from 

month-to-month. Develop a monthly plan for repirs. 

Steam pressure shall be set at each unit as per process requirement. 

The Electric Motors Effiejcmcy Team would be responsable to survey 

electric motor load and effiency, chek and clean motors with 
excessive reactance and develap a plan for introduction of high 

efficiency motors. The Tram will have the following specific tasks: 

- Based on nameplate and avaible meters make a complete inventory 

of all motors over 10 kW which identifies the motor number, rating 

(kW) , location, age, voltage, rot/min, running amperes, expected ,, 

annual energy consumption , description of use. 

- Obtain curves of efficiency VS precentage load and power factors 

from MATIZOL major suppliers of motors families, of motors now 

installed in the Plant. 

- Develop specifications for new procurement of new motors for the 
P,lant, for new applications. Optain manufacturers data on price, 

effiency and power factor for alternative lines. In same cases 

high efficiency motors which reduce energy consomption by 3-10% 

for the same applications especially under 50 kW, since large notors 

are relatively efficient , but cost of this motors is obout 50% 

higer. For over 4000 h/yr running this type of motors can recover 

the cost in maximum one year or less. 

-After carrying out the analysis and developing the new high ef-. 

ficiency specifications for new motors consider the possible 

replacement of existing motors with high efficiency motors on a plan-.. 

basis. One way to implement this policy would te to buy a ouantity 

of high efficiency motors, instead of rewindinq them. C>ften, rewound 

motors have lower efficiency than new motors, as the ~mcjnets 

can suffer reduced flux i f  they are overheated in the process. 
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E f f i e c i e n y  less c a n  a l s o  r e s u l t  b c c a u s e  r e w i n d i n g s  u s u a l y  t i o n e  

t o  lower q u a l i t y  s t a n d a r s  t h a n  n e v  i n a n u f a c t u r i . n q ,  s o  i n c r e a s e d  

f r i c t i o n  c a n  r e s u l t  f r o m  s l i g h t  m i s a l i g n e m e n t .  F i n a l l y ,  i f  wire o f  

s m a l l e r  d i a m e t e r  or h i g h e r  r e s i s t i v e t y  i s  u s e d  i n  t h e  r e w i n d  j o b ,  

r e s i s t i v e  losses k d i l l  i n c r e a s e .  I t  i s  t h e  R C G / H o y l e r ,  F a i l l y  an(< 

ARCON t e m ' s  e x p e r i e n c e  t h a t  a  r e w o u n d  motor h a s  a n  e f f i c i e n c y  

1 - 5% less t h a n  a  n e w  motor a n d  r e w i n d i n g  c o s t s  50% or  more of t h e  

cos t  o f  a  new motor; 

- W i t h  p o r t a b l e  v o l t - a m m e t e r ,  c a s t 3  m e t e r ,  c a r r y  o u t  z! i  d e c t r i c  

motor l o a d  s u r v e y , .  T h e  l o a d  ( k t l ,  kVAR, C o s D )  v c l t a g e  a n  e a c h  p h a s e ,  

a n d  e f f i c i e n c y  o f  a l l  motors o v e r  a b o u t  1 0  k w s h o u l d  be  c h e k e d  u s i n g  

a s y s t e m a t i c  p r o c e d u r e ;  

- C a r r y o u t  p o w e r  demand  s u r v e y  

k W / s h i f t )  f o r  l o a d  c e n t r e s  a n d  

a p o w e r  a demand  b a l a n c e  f o r  t 

c o n d i t i o n s ;  

( k W ,  kVhR, m e t e r e d  kN demand  a n d  

f a c t o r y .  B a s e d  o n  t h i s  d a t a ,  d e v e l o p  

. h e  p l a n t ,  u n d e r  v a r i o u s  o p e r a t i n g  

- B a s e d  o n  r e s u l t  o f  p o w e r  d e m a n d  s u r v e y ,  w i t h  p r o c e s s  p e r s o n n e l  

w o r k  t o  i n v e s t i g a t e  w a y s  t o  r e s c h e d u l e  o p e r a t i o n s  t o  r e d u c e  p e a k  

d e m a n d  a n d  t o  s h i f t  c o n s u m p t i o n  f r o m  p e a k  t o  o f f - p e a k  ( m e c h a n i c a l  

w o r k s h o p  1 

- If  motors w i t h  e x c e s s i v e  r e a c t a n c e  a r e  i d e n t i f i e d ,  t h e y  s h o u l d  

be o u t  o f  s e r v i c e  f o r  r e w i n d i n g  or  r e p l a c e m e n t ;  

- I n s t i t u t e  a m o n t h l y  p o l i c y  o f ' m o t c r  m a i n t e n a n c e  c h e c k  t h a t  b e a ~ i n g s  

a r e  g e t t i n g  p r o p e r  l u b r i c a t i o n .  E l e c t r i c a l  c o n n e c t i o n s  s h o u l d  be 
c h e c k e d  a n d  t i g h t e n d  i f  n e c e s s a r y .  T h e  h o u s i n c j  a n d  v e n t i l a -  

t i o n  a i r  i n t a k e  o n  a l l  motors s h o u l d  b e  c l e a n e d  t o  i m p r o v e  c o o l i n g  

a n d  e f f i c i e n c y .  D u s t  a n d  d i r ' t  f r o m  i n t e r n a l  p a r t s  o f  t h e  motors 

s h a l l  be blow o u t  w i t h  c o m p r e s s e d  a i r  ( a i r  s h o u l d  b e  d r y  a n d  

less t h a n  4 bar  p r e s s u r e  t o  a v o i r !  c-l;~~;iijr~ i r l r ,  i n s u l  b t  i o n )  . 
T h e  m o t o r  a n d  i t s  d r i v e  s y s t e m  s h o u l d  h e  c h e c k e d  f o r  p r o p e r  a l i g n e -  

m e n t ,  p r o p e r  b e l t  t e n s i c n ,  a n d  p r o p e r  l u b r i c a t i o n .  Insulstion s h o u l d  

be tested w i t h  m e q h o m m e t e r  a n d  a  logbook s h o u l d  be k e p t  o f  t h e s e  

r e a d i n g s  so t h a t  c o m p a r i s o n s  c a n  b e  m a d e  f r o m  m o n t h - t o - m o n t h .  

C h e c k  f o r  e x c e s i v e  v i b r a t i o n .  

- A s  u n d e r l o a d e d  motors a r e  i d e n t i f i e d  b y  t h e  s u r v e y ,  s h o u l d  be 

c h a n g e d  f o r  motors a p p r o p r i a t e l y  s i z e d  f o r  t h e  job. T h e  i n v e n t o r y  



( d e v e l o p p e d  a b o v e )  s h o u l d  s e r v e  a s  t h e  b a s i s  f o r  m o v i n g  m o t o r s  f r o m  

o n e  l o c a t i o n  t o  a n o t h e r  w i t h i n  t h e  p l a n t  t o  m a t c h  s i z e s  t o  l o a d s .  I f  

p r o p e r l y  s i z e d  m o t o r s  a r e  a v a i l a b l e  f r o m  s p a r e s  o r  s t o c k s ,  r e p l a c e -  

m e n t s  o f  a  g i v e n  kW r a t i n g  s h o u l d  p r i o r i t i z e d  on  t h e  b a s i s  o f  t h e  

p o s s i b l e  e f f c i e n c y  i m p r o v e m e n t  ( d e g r e e  o f  u n d e r l o a d i n g  a n d  o p e r a t i n g  

h o u r s  p e r  y e a r ) .  

- I f  p h a s e - t o - p h a s e  v o l t a g e  u n b a l a n c e  i s  f o u d  ( o v e r  2 % ) )  t h e n  

a d j u s t m e n t  s h o u l d  b e  made t o  c o r r e c t  t h e  p r o b l e m .  F o r  e v e r y  2 %  

v a r i a t i o n  i n  p h a s e - t o - p h a s e  v o l t a g e ,  a  m o t o r  l o s s e s  a b o u t  1% e f -  

f i c i e n c y .  F o r  t h e  0 . 4  kV s y s t e m ,  t h e  p h a s e  v o l t a g e s  s h o u l d  b e  e q u a l  

w i t h i n  - + 5 V o l t s ,  o t h e r w i s e  e f f i c i e n c y  i s  r e d u c e d .  V o l t a g e  u n b a l a n c e  

c a n  b e  c a u s e d  by l o s s e  o r  c o r r o d e d  c o n n e c t i o n s  a t  b u s  b a r s ,  s t a r t e r s  

t e r m i n a l s ,  f u s e s ,  o r  t h e  m o t o r  i t  s e l f .  I f  t h e  p r o b l e m  i s  c a u s e d  by 

s i n g l e - p h a s e  l o a d s  w h i c h  a r e  a t t a c h e d  o n e  o f  t h e  p h a s e s  t h e s e  l o a d s  

s h o u l d  b e  more  e q u a l  o r  d i s t r i b u t e d  among t h e  p h a s e s ,  o r  e l s e  t h e  

t r a n s f o r m e r  s h o u l d  b e  r e t a p p e d .  

The Power  C a b l e  Team - 
A t e a m  s p e c i a l i z e d  i n  power  a n d  c o n t r o l  c a b l e s  s h a l l  c h e c k  a l l  c a b l e s  

a n d  w i l l  r e c o r d ?  a l l  c a b l e s  w i t h  b r e a k  downs m a k i n g  p r o p o s a l s  f o r  

r e p l a c e m e n t  w i t h  new c a b l e s .  

Many b r e a k  downs o f  0 . 6 / 1  kV c a b l e s  were f o u n d e d  d u r i n g  a u d i t  w h i c h  

a r e  c a u s i n g  s e r i o u s  p r o d u c t i o n  l o s s e s .  A l l  6 kV o f  m a i n  f e e d e r s  m u s t  

b e  r e p l a c e d  b e i n g  t o  o l d  a n d  w i t h  t o  manny c a b l e  j o i n t s .  

The C o m p r e s s e d  Air E f f i c i e n c y  T e a h  S h o u l d  h a v e  t h e  f o l l o w i n g  t a s k s :  

- B a s e d  on  d e s i g n  d a t a  make a n  i n v e n t o r y  o f  a l l  u s e s  o f  c o m p r e s s e d  

a i r ;  

- On a  m o n t h l y  b a s i s ,  c a r r y  o u t  a n  a n a l y s i s  o f  a i r  c o m p r e s s o r s  

e f f i c i e n c y  a n d  r e c o r d - .  on l o g b o o k .  I f  l e s s  t h a n  d e s i g n  i n v e s t i g a t e  

t h e  c a u s e s  ( S e e  A p p e n d i x  7 w i t h  30 ways  t o  s a v e  A.C.)  

- C a r r y  o u t  s u r v e y  of  t h e  p l a n t  e v e r y  month  t o  i d e n t i l y  c o m p r e s s e d  

a i r  l e a k s  a n d  r e c o r d  them i n  a  l o g b o o k .  M e a s u r e  t h e  f l o w  o f  l e a k s  

u s i n g  a  v e l o m e t e r  a n d  p r e p a r e  a  r e p o r t ,  w i t h  t h e  m o n t h l y  c o s t  o f  

e a c h  l e a k  c l e a r y  i n d i c a t e d .  D e v e l o p  a  p l a n  f o r  l e a k  r e p a i r ,  b a s e d  

o n  p r i o r i t y .  



I n  TABLE A l . l  a r e  l i s t e d  i d e a s  b r a i n s t o r m e d  j o i n t l y  w i t h  

MATIZOL1s t e c h n i c a l  s t a f f  t o  save  e n e r g y  w i t h  NO COST 

I d e a s  t o  s a v e  e n e r g y  - NO COST A l . l  

1. " F i x "  Steam T r a p s  N o t  N e e d i n g  New P a r t s  i n  T r a p  P rog ram 

2. I n s t a l  C O G  B e l t s  (See L i s t  No. 1) 

3 .  I m p l e m e n t  P e r i o d i c a l l y  an  I n - D e p t h  Compressed Air A u d i t  t o  

Reduce A i r  Use by  Chang ing  How and  Why A i r  i s  Used i n  t h e  

T e c h n o l o g i e s  

See Append i x  7 - 30 GUIDELINES FOR DESIGNING AND OPERATING 

COMPRESSED A I R  SYSTEMS 

4,  I m p l e m e n t  P e r i o d i c a l l y  " A  Steam S u r v e y  t o  Reduce Steam Use b y  

Chang ing  How and  Why Steam i s  Used i n  t h e  T e c h n o l o g i e s  ( a t  

P o i n t - o f - U s e )  

See A p p e n d i x  8 - STEAM AUDIT 

5. T r a i n  S u p e r v i s o r s  and  Employees  on Each S h i f t  t h e  I m p o r t a n c e  o f  

E n e r g y  C o n s e r v a t i o n  t o  t h e i r  Jobs  

6 .  S t u d y  How t o  I n c r e a s e  P r o d u c t i o n  R a t e s  t o  Lower  F i x e d  Ene rgy  

C o s t s  

7 .  L o c a t e  B u r n e r s  a t  Optimum P o s i t i o n  and F lame L e n g h t  

8 .  Have E n e r g y  A c c o u n t a b i l i t y  f o r  Each  P r o d u c t  

9 .  V i s i t  TUNGSTRUM - HUNGARY t o  See New T e c h n o l o g i e s  

10 .  Reduce P r e s s u r e  o f  Compressed A i r  a t  A i r  Compresso rs  

11. Use USAID C o m b u s t i o n  A n a l i z e r  t o  Measure  E f f i c i e n c y  o f  F u r n a c e s  

and  A d j u s t  t o  Maximum L e v e l  a t  Opt imum 0 2 ,  e t c .  

12 .  R e p a i r  a l l  I n s t r u m e n t s  t h a t  do n o t  Work o r  a r e  o u t  o f  C a l i b r a t i o n  

1 3 .  C o n t r o l  T e m p e r a t u r e  o f  H.W f r o m  H e a t  Exchange r  

1 4 .  P r o v i d e  P r e s s u r e  I n d i c a t i o n  f o r  A i r  and Gas t o  F u r n a c e s  

1 5 .  C l o s e  D o o r s  Now Open on  F u r n a c e  t o  Recove r  More Waste H e a t  

1 6 .  E v a l u a t e  Economics  o f  U s i n g  HW f r o m  H.R I n s t e a d  o f  B u y i n g  

Steam t o  Make HW p a r t  o f  t h e  Year  

1 7 .  O r g a n i z e  F u r n a c e  R e p a i r  M a t e r i a l  P r i o r  t o  Shu tdowns  

1 8 .  T e s t  Fans  f o r  Optimum P e r f o r m a n c e  



In TABLE A1.2 are listed ideas brainstormed jointly with 

MATIZOL's technical staff to save energy with Some Cost 

Ideas to Save Energy with Some Cost A1.2 
.................................................................... 
1. Repair Traps with New Parts and/or Replace Steam Trap 

2. Purchase and Install Soft Cover Valve Insulation 

(See List 1, pos.4) 

3. Repair Refractory at furnaces. 

4. Better Utilize Waste Heat from Furnaces and produce Heated Water 
5. Purchase High Performance Refractory Materials 

6. Install Low Cost Burners 

7. Evaluate Economics of New Boilers at Power House 
8. Provide the Energy manager the Necessary Tools to Do His Job 

9. Use Correct Refractory in Crown of Furnace. Redessigne the 

Refractory of the Furnaces 

10. Install IP 54 Enclosure (Dust Proof) for all Instruments 
11. Replace Failed Motors with New Motors or/and with High Efficiency 

Class B insulation Type 

12. Output, set at Lowest Possible Point 

13. Automate/close-Loop Control Furnace (See List 2, pos. 1) 

14. Optimize Excess Air With O2 Controls 

15. Install VFD (Variable Frequency Drive) o n  small Motor of Combustion 

Air Fan or Replace Sheve 

16, Use New Technology for Glass Furnace 

17. Replace all Circuit Breakers and Cables in Bad.Condition 

18. Add Seals in Water Pump System 

19. Replace Mercury Vapor with HP Sodium and Electronic Ballast 

20. Maintain 500 mm Pressure on Gas to the Burners 

21. Insulate Low Temperature System with MATIZOL Insulation 
22. Identify all Furnace Problems and Provide Engineering Selections 
for Major Turnarounds 



Expected Results: 

The ARCON team estimated that the potential savings of an improvei? 

maintenance procjran based on the procedures is 2% of the plant's 

electric enryy consumption, minimum 2% of steam energy consumption 
and 53,000 t/yr condensate returned to Power House (40% in addition 

to 30% existing). 

The savings are estimated at aproximately USD 73.346 annualy, as 

f 01 lows : 

Electical 

Thermal s t e a m  

Condensate 

53,000 t/yr x 188 . 1 0 - ~ 1 ~ / t  x 3870 LJSD/TJ=?2,390 USD/yr ------------ 
Total 73.346 USD 

Total anergy savings in T J / y r  (430' MWh/yr) 
Electrical 0.02 x 21,500 M:h/yr x 3.6 . I O - ~ T J / M V ; ~  = 1.54 TJ/yr 

Thermal steam = 7.42 TJ/yr 

Thermal condensate = 9 .9 ;  1'Jjyr 
-------- -- 

Thermal steam and condensate Tota 1 17.38  '1°3/yr 

The maintenance program will increase motor life, therby reducing 

replacement and rewinding costs over the long run. T h e  maintenance 

and monitoring program will also reduce the frequency of shutdowns 

in production operation because or' motor failures,therby having 

a productivity benefits. ?'he benefits are not estimated rn this 

report . 
Equipement required: 

A. Equipement Enssured by M A T I Z O L  

. 1 pc Digital strobe tachometer 

. 1 pc Digital multjmeter/megobmeter with current cl.amp 
and power factor meter 

. 1 pc Velometer 
B. Equipement enssured by USAID (Sce List IJo. 1 for MATIZOL) 



The ARCON and RCG/Hagler, Bailly estimates that MATIZOL should 
budget approximately 50,000 USD/yr (about 84 milion lei) for additional 

incidental equipment and repairs (additional maintenance) such a Steam 

Traps, Insulation, Motors, Refractory at Furnaces, Burners and the 

like. 

LIST no. 1 will have the following schedule: 

TASK 1 - ARCON and RCG/H-B prepares specification for approval by USAID 

Milestone: April 15, 1994 

TASK 2 - USAID provides final approval for procurement 
Milestone: Mai 20, 1994 

TASK 3 - ARCON/MATIZOL issues purchase order for equipment 

Milestone: Mai 30, 1994 

TASK 4 - Equipment delivery to ARCON/MATIZOL 
Milestone: August 15, 1994 

TASK 5 - Equipment installed into the plant and MATIZOL completes 
development of operating procedure for use of equipment 

Milestone: September, 1994 

TASK 6 - Equipment fully operational and in use, monitoring begins 
by MATIZOL 

Milestone: October, 1994 

LIST no. 2 will be taken in consideration by ARCON/RCG/H-B only 

in case that additional fundings is available from USAID at a later 

date for a larger equipment package for implementation at MATIZOL of 

a New Energy Saving Technologies. 

FINANCIAL ANALYSIS: 

Based on a cost of 50,000 USD/yr and a net savings of 73,346 

USD/yr, the project payback period is approximately 0.6R yr 

ACTION Al.1 
In order to succeed the task of Action A1 under USAID LIST no.1 

pos. 4, 6 and 7, ARCON and RCG/Hagler, Bailly akd MATIZOL have 

finalised the equipment required of course MATIZOL have to make 

efforts (management and financial) to achieve the major tasks. 

ACTION A.1.2 

In LIST no. 2 post 6, ARCON and RCG/Hagler, Bailly proposed 

flowmeters required to count the energy (Gas and Steam). 



A. General and Enerqy Management 

Air Compressed plant 

MATIZOL action A 2 

Reduce air compressed losses. 

Existina conditions: 

The Plant base i 

Station nr. 1 with 4 reciprocating air commpressrs 3V45/ - ; .  7har. 

300 kW and station nr 2 with 2 reciprocatincj corapressors lV~5/7,7t~ar 

100 kt? 

Total annual production 3,760,000 Nm3/mo x 12 mo/yr = 
6 

=45.9 x 10 Nm3/yr I,osses are 46% 

Recommended actj ons: 

. The Consultant recornmends that MATIZOL caryy out a general chekiny 
and to seal the valves eliminate likeages at gaskets, wldings and 

every where it apears. 

Recommended actions are: 

- Providing a new compressor wj th 3 bar or a blowor of 2 bar, 
18 kW; 258 Nm3/h (0,074 kWh/Nm3) 

- Providing of flowmeters for each unjt, manometers etc. 
Reducing of production with 10% 

Exnected results 

. The Consultant estimates that an average annual savings of 
- 10% loss reductions 

6 4 5 , 3  .10 ~m'/yr 'x 0,l x 0, :112 kWh/Nm3 = 514.OUO k!.h /yr 

514.080 klhih/yr x 0.05 USD/kP?h = 25,704 USD'Jyr 

- Instalation of a new air compressor of 2-3 bar 18kwh. 258 Nrn3/h 
G (0.112-0,07)kWh/lJn3 x 1,73 .. 1.0 , Nm3/mo x 12 mo/yr = 871.920 kWh/yr 

871.920kWh/yr x 0,05 USD/kWh = 43596 USD/yr 

Total savings: 1.386.000 kKh/yr; 69.300 USD/yr 

Total cost of a new air compressor and instruments required at air 

lines 30.000 USD 

Financial analysis: 

Based on a cost of 30.000 USD and a net sevings oE69.300 USD/yr, The 

project payback period is approximately of0,43 yr. 



Plant Management 

MATIZOL A c t i o n  A 3 

R e d u c e  h e a t  l o s s  o n  g a s  f i r e d  f u r n a c e s ,  p o l i m e r i s a t i o n  t u n n e l s  e t c .  - 
u s e  p o r t a b l e  i n f r a r e d  t h e r m a l  i m a g i n g  d e v i c e  t o  m o n i t o r  h e a t  l o s s .  

E x i s t i n g  c o n d i t i o n s :  . 

S u b s t a n t i a l  h e a t  f r o m  a  w i d e  r a n g e  o f  h e a t i n g  a n d  c o m b u s t i o n  e q u i p m e n t  

t h r o u g h o u t  t h e  MATIZOL f a c i l i t y .  T h i s  e q u i p m e n t  r a n g e s  f r o m  r e f r a c t o r y  

l i n e d  M i n e r a l  Wool a n d  G l a s s  S t i c k  f u r n a c e s  ( 5  + 4 f u r n a c e s ) ,  

P o l i m e r i s a t i o n  t u n n e l  a n d  h e a t i n g  f u r n a c e s  ( 7  f u r n a c e s )  f o r  O x i d a t i o n  

P l a n t .  

W h i l e  m a i n t e n a n c e  o n  i n s u l a t i o n  a n d  r e f r a c t o r i e s  i s  & o u t i n e l y  p e r f o r m -  

e d  g e n e r a l l y  d u r i n g  s h u t d o w n s  f o r  c a p i t a l  r e p a i r i n g  MATIZOL d o e s  n o t  

c u r r e n t l y  h a v e  a  g o o d  p r a c t i c e  o f  m o n i t o r i n g  a l l  t h i s  e q u i p m e n t 5  f o r  

h e a t  l e a k s  a n d  h o t  s p o t s  d u e  t o  w e a r  o r  d e t e r i o r a t i o n  o f  t h e  i n s u l a t i o  

o r  r e f r a c t o r y .  

Recommended a c t i o n :  

. T h e  A R C O N  t e a m  r e c o m m e n d s  t h a t  MATIZOL a d o p t  a  new p r o c e d u r e  f o r  

m o n i t o r i n g  t h e  c o n d i t i o n  o f  i n s u l a t i o n  a n d  r e f r a c t o r i e s ,  b a s e d  o n  

t e m p e r a t u r e  r e a d i n g s  f r o m  a n  i n f r a r e d  t h e r m a l  i m a g i n g  d e v i c e  ( t o  b e  

p r o c u r e d  u n d e r  A c t i o n  A 3 . 1 . ) .  T h i s  d e v i c e  c a n  l o c a t e  h o t  s p o t s  a n d  

d a m a g e d  r e f r a c t o r y  o f  t h e  a n v e l o p  s o  t h a t  r e p a i r s  c a n  b e  p e r f o r m e d  

d u r i n g  s c h e d u l e d  m a i n t e n a n c e  s h u t d o w n s .  

T h e  d e v i c e  s h o u l d  b e  u s e d  i n  c o n j u n c t i o n  w i t h  a  l o g b o o k  d r a w n  u p  f o r  

t h i s  p u r p o s e .  T h e  l o g  s h o u l d  c o n t a i n  a  c o m p l e t e  i n v e n t o r y  o f  t h e r m a l  

e q u i p m e n t ,  t o  r e q u i r e  t h e  o p e r a t o r s  o f  t h e  t h e r m a l  i m a g e r  t o  e n t e r  

r e a d i n g s  f o r  e a c h  e q u i p m e n t .  

T h e s e  c h e c k s  s h o u l d  b e  p e r f o r m e d  a p p r o x i m a t e l y  3 t imes p e r  y e a r  f o r  

e a c h  m a j o r  p i e c e  o f  e q u i p m e n t .  A r e p a i r  o r d e r  s h o u l d  b e  p r e p a r e d  f o r  

e a c h  p r o b l e m  i d e n t i f i e d .  

T h e  t h e r m a l  i m a g e r  s h o u l d  b e  s p e c i f i e d  t o  g i v e  a  m o n o - c h r o m a t i c  

i m a g e  o f  t h e  s u r f a c e  o f  t h e  f u r n a c e s  o r  o t h e r  e q u i p m e n t .  T h e  t e m p e -  

r a t u r e  r e a d o u t  s h o u l d  b e  c a p a b l e  o f  0  - 1 6 0 0 ~ ~  ( m i n i m u m ) .  



Ecxpected rezults: -- 
Typically the careful use Of a termalirnaging device can provide 

savings of 0.5 to 3% of thermal. energy used. The ARCON estimates 

that the use of the thermal imager, toghete with revised maintenance 

procedures to optimize refractory and insulation maintenance proce- 

dures to optimize refractory and insulation replacement, can reduce 

annual fuel consumptions throughout the MATIZOL furnaces and polime 

rization tunnel etc. with gas fired, by approximately 2 % .  At the 

current consumption rate of gas, the energy saving are estimated as 

follows: 

0.2 x 468.943 TJ x 2670 USD/TJ = 25,00OUSD/yr 

The Consultant based on a cost of refractory materials estimates an 

additional maintenance budget of 50,000 USD/yr, to allow For shutdowns 

an:refractory, will be required. 

Action A3,l. Provide on List f.!o.l., Pos.1 and 5 Temperature testing 

Bquipement . 
Action A3.2 Improve the combustion on Tunnel for Dryinrj of Fiber 

Glass Felt burners with high efficiency 

B. Low-cost, short-term improvements 

MATIZOL Action B 3 

Improve Heating system of the Plant's buildinqs 

Existing conditions 

Heating system in builciings cf Llineral \:oo.L, Glass \:oo: anir Glass 

fibre felt and Glass fihre fabric, Lech3nical and Electrical. 

workshop is performed with snturatec: steam 1 ? i O 0 C .  , 4-5 bar. 

The total steam cor~suinption 1s about 26.000 tlyr x 2 7 5 6  . 1 0 - ~ ' 1 ' 3 / t  0 

= 71 TJ/yr 

Recohmenaed action: 

The ARCON recommends that heating ayent to be heated water 120/30°C. 

In each building or in existing Power House builcliny the heat 

exchangers shall be provided (stearn/uater) to produce heated water. 

In addition heat recovery from flue gas to the staks producing more 

heat water. 



- 25 - 
Expected results : 

Heat saving and labor protection is realised, as followincj: 

T h e  heat savin is  20% x 71 T J / y r  = 1 4 . 2  l J / y r  

14.2 T J / y r  x 3970 USD/TJ = 5 6 , 3 7 4  USD/yr 

T h e  cost of the instalation is about 20,000 USD/yr ( 3 3 , 4 r n i l .  lei 

at 1670 lei/USD). 

Financial analysis: 

B a s ~ d  an a cost o f  2 0 , 0 0 0  USD and net sevinys 56,374 U S D / y r ,  t h e  

paybak period is about 0.35 yr. 



MATIZOL A c t i o n  0 2  

G a s  f i r e d  f u r n a c e s  a t  M i n e r a l  Wool a n d  G l a s s  f i b r e  f e l d  a n d  

G l a s s  f a b r i c  P l a n t s  

I m p r o v e  c o m b u s t i o n  e f f i c i e n c y  a t  g a s  f i r e d  f u r n a c e s .  

E x i s t i n g  c o n d i t i o n s  

M i n e r a l  Wool P l a n t  L i n e  I h a s  f u r n a c e s  ( C 1  a n d  C 2 ) ;  L i n e  I1 t h r e e  

f u r n a c e s  ( C l ,  C2,  C 3 ) ,  G l a s s  f i b r e  f e l t  a n d  f a b r i c  f o u r  f o u r n a c e s  

( C l ,  C2,  C3,  C 4 )  o u t  o f  w i c h  o n e  ( C 2 )  i s  s t o p p e d  a n d  w i l l  b e  

r e s t a r t e d  a f t e r  c a p i t a l  r e p e a r i n g s .  

The i n s t r u m e n t a t i o n  o f  t h e  a b o v e  f u r n a c e s  a n d  o p e r a t i o n  p r o c e d u r e s  

a r e  p o o r .  

The c o n t r o l  o f  t h e  a i r  t o  f u e l  r a t i o  a t  p r e s e n t l y  d o n e  b a s e d  on  

m a n u a l  s e t t i n g s  o f  d a m p e r s  a n d  s o m e t i m e s  a r e  i n e x i s t e n t .  

The  o p e r a t o r  s e t s  t h e  d a m p e r  p o s i t i o n  b a s e d  on  r e a d i n g s  t a k e n  w i t h  

O r s a t  o x y g e n  a n a l y s e r .  

P a r a m e t e r s  ( o n e s  i n  1 - 2  m o n t h s )  m e a s u r e d  w e r e  f u e l  i n p u t ,  O,, 

s t a c k  t e m p e r a t u r e .  L a t e r  c o m b u s t i o n  s a v i n g s  were c a l c u l a t e d  b a s e d  

on  L H V  o n ' a  c u r v e  " N a t u r a l  Gas  s a v i n g s  a v a i l a b l e  by r e d u c i n g  o x y g e n  

t o  op t imum a s s u m e d  2 % " .  A p p e n d i x  4 a n d  4 a .  

B a s e d  on t h e s e  c a l c u l a t i o n s  g a s  s a v i n g s  w e r e  e s t i m a t e d  ( s e e  f o l l o w i n g  

p a g e s ) .  

On t h e  f u t u r e  w i t h  p o r t a b l e  c o m b u s t i o n  a n a l y s e r  ( U S A I D )  and  i n f r a r e d  

t h e r m a l  i m a g e r  (USAID) new t e s t i n g s  were p e r f o r m e d  i n  o r d e r  t o  

r e c h e c k  t h e  r e s u l t s .  



Recommended action: -- 

The Consultant recommends that MATIZOL should hove portable 

equipment for gas analyser to monitor weekly 0 2 ,  Con, and flue gas 

temperature on the stack each furnace. 

Combustion air should be regulated to give the minimum amount of 

excess air to the burners actually which is required for complete 

combustion. 

The Consultant recommends: 

A .  Full automation with optimisation of the combustion system 

B .  Feeder redesigning for an uniform heating of the outgoing 

glass sticks. Saving on each furnace 12 Nm3/h natural gas = 

= 36 Nm3/h (288,000 Nm3/yr or = 10 TJ/yr). 

C. Providing High efficiency burners 

Expected results: 

The measurements and calculation made at MATIZOL's Mineral Wool and 

Glass sticks furnaces demonstrates that significant energy savings 

are possible in the operations of the air to fuel ratio. The savings 

due to optimization of the combustion process are estimated as 

109 TJ/yr of fuel gas energy, as summarized in table B 2.1. 

Based on this recommendations (new instrumentation of the each 

furnace and new process procedures) gas savings will be about 109 TJ/yr 
and 109 TJ/yr x 2670 USD/TJ = 291,030 USD/yr in gas cost. 

Redesigning of the feeder of the furnace we can save 12 N m 3 / h  x 3 

Glass sticks furnaces about 10 TJ/yr and 26,700 USD/yr. 

Total saving in natural gas is 317,730 USD/yr. 

The cost of implementing of this recommendations would be approximate1 

39,000 US0 x 8 = 312,000 USD calculated as follows: 



A/E? I n s t r u m e n t a t i o n  a n d  f e e d e r  r e c i i s i g n i n y  for  o n e  f u r n a c e  

-(1 ? c ) D i g i t a l  c o n t r o l l e r s  f o r  P c h a n e l s  
t o  p r o v i d e  c o n t i n o u s  P I D  w i t h  4 -20  m i l ,  

i n p u t / o u p u t  c a p a b l e  t o  c o m m u n i c s t e  t o  

RS-232C c o m p u t e r  ; 

5 loops f o r  y a s  f l o w  

1 l o o p  f o r  cjas t o  a i r  r a t c s  

2 l o o p s  f o r  d r a f t  p r e s s u r e  

C o m p u t e r  4 8 6  m i c r o p r o c e s s o r  3 3  Mhz 

w i t h  4  MB RAM a n d  1 7 0  ME d r i v e  t o  

i n c l u d e  2  f l o p p y  d r i v e s  ( 2 .  5 "  a n d  5 , 2 5 " )  

a n d  s u p e r  VGA m o n i t o r  ( U S A I D  f o r  o n e  f u r n a  

ce 

-Adc! i t ibnequipment  fo r  l o o p s  

-(1 ~ ~ ) E . o n t r o l  c a b i n e t  

- E r e c t i o n  w o r k s  ( l a b o r  l o o k s ,  commis- 

s i n i n g  f e e d e r  m o d e r n i s a z i o n )  

( ~ P c )  I n f r a r e d  t e m p e r a t u r e  m e a s u r e m e n t  ; 

m o d e l  Omega OS1200 H/& , s t a n d a r d  h e a d  

t e m p e r a t u r e  r a n g e  400-3000°C.  S u b r a n g e s  8 
o u p u t  t y p e s  c u r r e n t  4-20 m 4  a n d  o n e  elec 

t r o n i c s  b o x ,  e n v i r o m e t a l  r a t i n g  0-5O0C, 

1 P 5 2 ;  

2 s e n s i n g  h e a d  , e n v i r o r n e t a l  r a n g e  0-175°C 

IPG5 with Water:: C o o l e r  S h e l l  T y p e  PIC; 

s i g h t i n g  v i e w e r  OS100SV; a i r  Purcje C o o l l a r  

OS1000-2F a n d  C o n n e c t i o n  C a b l e  5 0  F t ,  C 5 0  

f o r  s e n s i n g  he id .  

Power  220V, 50Hz 

T o t a l  cost  

SO00 USD 

GOO0 U S D  

3 0 0 0  USD 

1 0 0 0  U S D  
- - - . .  . - .- 

23UC0 ( J S D  



C. High Efficiency Burner Glass Furnace 

14mZ units (equivalent to Korting), 

150 nm3/h gas each to obtain total flow 

300 ~ r n ~ / h .  1500°C furnace with complete equipment 

for combustiom , 500 mm WC ( 2  x 8000) 

TOTAL COST FOR ONE F U R N A C E  

Financial analysis: 

Based on a total installed cost 312.000 USD and a saving of 

317.730 USD/yr, the payback period is 12 months, 

39000 USD 



Table E2.1 Pg 1/2 

MATIZOL Plant Mineral Wool (line I and 11) and G l a s s  s t i c k s  

FURNACES COMBUSTION EFF IC IENCY 

PLANT Measurements SAVINGS PRODUCTION CAPACITY 
0 2  Stack Temperature F u e l  Consumption % TJ/yr . kg/h To/yr 
% OC OF Nm3/h Nm'kyr x TJ/yr 

x10 

1 2 3 4 5 6 7 8 9 1 0  11 

Mineral Wool 
Line I 

Furnace C1 

. before 

. after 

Furnace C2 

. before 

. after 
Line I 1  

Furnace C 1  

. before 

. after 
Furnace C 2  

. before 

. after 



T a b l e  B2.1 Pg 2 / 2  

F u r n a c e  C3 

. b e f o r e  1 1 . 5  6 4 0  1 1 8 4  2 0 1 . 6  

. a f t e r  2 6  4  0  1 1 8 4  

Glass Sticks 

F u r n a c e  C 1  

. b e f o r e  1 0  3 5  0  6 6 2  2 4 1 . 7  

. a f t e r  2  350 6 6 2  

F u r n a c e  C3 

. b e f o r e  5 3 5 0  6 6 2  1 9 4 . 7  

. a f t e r  2  350  6 6 2  

F u r n a c e  C4 

. b e f o r e  5 .2  5 0  0  932 2 2 2 . 5  

. a f t e r  2  500 9 3 2  

T O T A L  604.89  109 

................................................................................................ 
NOTES: F o r  s a v i n g s  see A P P E N D I X  N a t u r a l  Gas Gas S a v i n g s  A v a i b l e  b y  R e d u c i n g  t o  ~ ~ t i r n u r n  ( a s s u r i n g  2%) 



B.  Low-cost short term improvements 

Action 82.1 - Provide on LIST No. 1 USAID, Pos. 2, a Combustion 

analyser 

Action 82.2 - - Specify on LIST No. 2 USAID, Pos. 1 and 3, Equipment 
needed to increase the efficiency of gas consumption. 



Bitumen O x i d a t i o n  P l a n t  

MATIZOL A c t i o n  8  3  

I m p r o v e  c o m b u s t i o n  e f f i c i e n c y  a t  7  f u r n a c e s  

E x i s t i n g  c o n d i t i o n s :  

MATIZOL h a s  a  B i t u m e n  O x i d a t i o n  P l a n t  w h i c h  i s  p r e p a r i n g  r o w  

m a t e r i a l  ( h e a t e d  b i t u m e n )  f o r  B i t u m e n  c o a t e d  c a r d b o a r d ,  b i t u m e n  

t r e a t e d  g l a s s  f i b r e  f e l t  a n d  b i t u m e n  t r e a t e d  g l a s s  f i b r e  f a b r i c .  

T h e  P l a n t  h a s  s e v e n  f u r n a c e s  ( 5  f o r  b i t u m e n  h e a t i n g  a n d  2  f o r  o i l  

h e a t i n g ) .  

U s i n g  a  O r s a t ,  0 ,  w a s  m e a s u r e d  a n d  s t a c k  f l u e  g a s  t e m p e r a t u r e  w i t h  

t h e r m o m e t e r .  

B a s e d  o n  t h e s e  r e a d i n g s ,  c o m b u s t i o n  e f f i c i e n c y  c a l c u l a t i o n  were m a d e .  

Furnace %02 S tack  temp. Fue l  consumption E f f .  is 

OC OF Nm3/h Nm3/yr TJ/yr  HHV LHV E f f .  h ' /yr  
% 

1 . b e f o r e  1 0  130 2  66 167 1.33x106 47.32 83 92.22 8000 

. a f t e r  2 130 266 86 95.55 

Fue l  s a v i n g s  (4  f u r n a c e s  work) 23 184,000 . 6.54 d i f  3.33 save  3.45% 

Recommended a c t i o n :  ---- 

T h e  C o n s u l t a n t  r e c o m m e n d s  t h a t  MATIZOL s h a l l  p r o v i d e  new l i q u i d  f u e l  

o i l  b u r n e r s ,  w i t h  onw f a n  a n d  e l e c t r o n i c  e q u i p m e n t .  

E x p e c t e d  - r e s u l t s :  

. Use t h e  n a t u r a l  g a s  d u r i n g  s h o r t a g e  p e r i o d  o n  G l a s s  s t i c k s  f u r n a c e s  

w h e r e  c o s t  o f  t h e  p r o d u c t i o n  i s  h i g h e r  ( 3  - 4 m o n t h s ) .  A n n u a l  r e d u c t i o r  
o f  N a t - g a s  2 3  x BOO0 = 184,000 Nm3/yr x 35.58 . = 6.54 TJ /yr  and s a v i n g s  
6 . 5 4  T J / y r  x 2 6 7 0  USD/TJ = 1 7 4 6 2  USD/yr f o r  f o u r  f u r n a c e s  i n  w o r k .  

. O u t  o f  7 f u r n a c e s :  t h r e e  a r e  w o r k i n g  f o r  b i t u m e n  h e a t i n g  a n d  o n e  

f o r  o i l  h e a t i n g  

. T h e  c o s t  o f  i m p l e m e n t i n g  o f  t h i s  r e c o m m e n d a t i o n  i s  
7  b u r n e r s  x 4 0 0 0  USD = 2 8 , 0 0 0  US0 

F i n a n c i a l  a n a l y s i s :  

B a s e d  a  t o t a l  i n s t a l l e d  c o s t  2 8 0 0 0  US0 a n d  a  s a v i n g s  o f  1 7 4 2  USD/yr 

t h e  p a y b a c k  p e r i o d  i s  1 9  m o n t h s .  



C, CAPITAL INVESTEMENT 

MATIZOL PLANT 

A c t i o n  C 1 P r o v i d e  a  N e w  P l a n t  f o r  K i n e r a 1  Kool G t / 2 4  h 

E x i s t i n g  c o n d i t i o n s :  

T h e  e x i s t i n g  P l a n t  i s  a s t a n d a r d  d e s i g n  p l a n t .  Idany i m p r o v e m e n t s  t o  

t h e  b a s i c  i n s t a l l e d  

Recommended a c t i o n :  

ARCON a n d  RCG/Hogl.er ,  b a i l l y  recorninend t h a t  P U I ' l ~ I Z O L  d e v e l o p  a p i a n  

f o r  t h e  r e t r o f i t  o f  M i n e r a l  Wool P l a n t  t a c k i n g  i n  c o n s i c l e r a t i o n  a 

p r o d u c t i o n  w i t h  h i g h e r  e n e r g y  e f f i c i e n c y  e q u i p m e n t .  

A c t i o n  C 2 P r o v i d e  a  new P l a n t  f o r  C e r a m i c  Wool a n d  C e r a m i c  

B r i c k s  - 6 t / 2 4  h  

A c t i o n  C 3 P r o v i d e  a nevj P l a n t  - f o r  G l a s s  f i b r e  f e l t  G t/24 h 

D i t t o .  a c t i o n  C 1 

A c t i o n  C 4 P r o v e d e  a  new P l a n t  f o r  G l a s s  F i b r e  F a b r i c  

D i t t o ,  a c t i o n  C 1 

A c t i o n  C 5 P r o v i d e  a new a i r  c o m p r e s s o r  h o u s e .  

E x i x t i n g  c o n d i t i o n s :  

I t  i s  n e c e s s a r y  t o  r e d e s i g n  a i r  c o m p r e s s o r  h o u s e  t a c k i n s  i n t o  

c o n s i d e r a t i o n  t h e  a c t u a l  c o n ~ u r n p t i o n  a n d  r e q u i r e d  p r e s s u r e .  T h e  e x i s t i n g  

c o m p r e s s o r s  a r e  o u t  o f  l i f e  d u r a t i o n  w i t h  l o w  e f f i c i e n c y .  

Recommended a c t i o n :  

Two new c o m p r e s s o r s  or t h r e e  new c o m p r e s s o r s  c a n  be i n s t a l l e d  

A c t i o n  C 6 P r o v i d e  t o  a l l  f u r n a c e s  ( M i n e r a l  11001 a n d  G l a s s  S t i c k s )  

b y  o n e  r e c u p e r a t o r  i n  s u c h  a may t h a t  f l u e  g a s  t e m p e r a t u r e  n o t  t o  b e  

more t h a n  250°C.  

E x i s t i n g  c o n d i t i o n :  

A t  M i n i e r a l  I;ool f ~ ~ r n a c e s  , f l u e  g a s  t e m p e r a t u r e  i s  6 5 0 ° C  a t  G l a s s  

S t i c k s  f u r n a c e s  a b o u t  3 5 0 ° C  - H e c u p e r a t o r s  a r e  t u b e  t y p e .  

Recommended a c t i o n :  

M o d e r n  d e s i g n  h e a t  r e c u p e r a t o r  s h a l l  b e  p r o v i d e d  i n  order t o  i n c r e a s e  

c o m b u s t i o n  e f f i c i e n c y  b y  f a b r i c a t i n g  o f  HI.4 f o r  h e a t i n g  a n d  s h a v e r s .  
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MATIZOL PLOlESTl MONTHLY PRODUCTION 1993 
(Appendix 2 )  

~Bihrnenised card board {403. m2) 

x Mineml Wool 

I ~ O ~ F '  + Bitumenised glass wool Felt [d rn; 



MATIZOL PLOIESTI. PRODUCTION VS ENERGY 
CONSUMATION 1993 (Appendix 3) 



OXYGEN N FLUE 6AS - % ' 



I I I -I 
Efectul c o a p n z i f i e i  gseului d e  a r d e r e  ~i a ternperaturii nnupr; 

boiler 
efficiency 
percent I 
BASED ON 

EKV 

percent 
flue gas 0, 1 

flue gas CO, 

. EFIZCT OF FLUE GAS C0hiM)SITION AND TEMPERATURE ON BOILER EFF'ICWCY 
. . s  .. . 
.., . 
. , ( ' h :  ~ d & a & r & ~ ~ i o ~ B c l ~ d i o g r  - -, =d 

kd. KM-21 - 
. . .,I- Note: Use the following equation to convart from E F P ~ , , ~  to ER~,,,, 

/ 



1 PURCHASED ENERGY I 

1- 461 G I  006 
l\i lnj /h - 2000 

FUEL - GAS 
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@ Energy managemen! suggestions from the Industrial Energy Extension Service 
a joint service of the  Georgla Office of Energy Resources and G e o r g ~ a  Tech's Englneerlng Experiment Station 

! ',. 

ESENGY 7-11' NO. 'I 

ELIMINATE STEAM LEAKS 

A conspicuous waste 01 energy are the numerous steam leaks at  pipe joints. valves. unions. etc. L'ntd the cost of 
energy skyrocketed. i t  was generally thought that  small leaks should be  tolerated a n d  tha t  fixine them was not 
worth the time or  cost. 

T h e  graph below is a rouehapproximatlon of  whata  s team leak costs  in terms of annual  fuel expense. T o  use the 
graph. determine the leak's "Blow Length" by measuring the  length o i  the  s team plume o r  the  approximate dis- , 

tance a t  wnich water condenses out of  the s t ream onto your hand (usually beyond t h e  visible plumel. E n t e r  the 
~ a p h  with the hlow length a n d  move across to the corresponding cost of s t e a m  line determined bv usme the 
"S team Cost" cnarr. Energy 'Tip S o .  1. Read the annual energy cost a t  the bot tom of  the  graph. 

X survey of a plant's s team d ~ s t n b u t i o n  system reveals a s team leak a t  a n  equlpmenr connection flange. T h e  
i)iume lennth of the leak is approximated at  3 ft. What is the  enerFy cost o l  not fixing the  leak? > .  

Lsing the graph and  a s team cost ol$4.11~~/1000 11,s determined from Energy 7'ip S o .  1. the  annual cost 

I 

ANNUAL ENERGY COST FOR LEAK (DOLLARS)  
(BASED ON 8760 OPERATING HR/YR) 

SOURCE: GA TECH EES 



FD'31'1 : ETS I Consu 1 t i  ng. Cand 1 er . NZ PHClNE NO. : 704 665 9323 Rpr. 09 1994 10:36aM P2 
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@ GUIDELINES FOR DESIGNING & OPERATING 
COMPRESSED AIR SYSTEMS 

I. ESTABLISH SYSTEM STATUSIREQUIREMENTS 

EXECUTE A DETAILED COMPRESSED AIR 
AUDIT 

TRAIN OPERATING AND TECHNICAL STAFF 

CALCULATE AND UPDATE REGULARLY 
COMPRESSED AIR OPERATING COSTS ($/YR., 
$11 000 CF, TOTAL AND VARIABLE) 

DEVELOP ONE-LINE COMPRESSED AIR 
BALANCE 

i 

EVALUATE THE MANUFACTURING. 
PROCESSES AND OPERATIONS FOR END 
USER REDUCTION 

' i  

AGGRESSIVELY PURSUE A LEAK REDUCTION 
PROGRAM 



FFUPl : ETSI Consct 1 t l ng .  Cand 1 ~ - ,  1.15 PHONE NO. : 7U3 665 9323 
.I Rpr. 09 1994 10: 37RM P3 

* SHOWS COMPLETE SYSTEM 
sl GENERATION ... INDIVIDUAL UNITS 
e DISTRIBUTION ... PRESSURE LEVEL 
e USERS ... INDIVIDUAL LOADS 

C 

INDICATES FLOW RATES 

o SCFM (1 4.696 PSIA, 60" F) 
ACTUAL FLOWS NOT DESIGN 

o ANNUAL OR MONTHLY AVERAGE 
I 

ACCOUNTS FOR 100% GENERATED 

TOTAL GENERATED 
LOSSES AT COMPRESSOR (BLOW-OFF) a 

LEAKS IN DISTRIBUTION 
9 CONSUMPTION AT LOADS 
o LOSSES, LEAKS ATLOADS . 

* INDICATES TYPE OF USER 

G CONTINUOUS (106% USE FACTOR) 
o INTERMllTENT (< 100% USE FACTOR) 
G BATCH, REPETITIVE (400 USE FACTOR) 

USE SINGLE LINE C.A. BALANCE TO: 

9 IDENTIFY INEFFICIENCIES 
Q QUESTION OPERATING PRACTICES 
e CHALLENGE PROCESS USE/USERS 



FROll : ETSI Consul t ing. Candler, NC PHONE NO. : 764 665 9323 - -- Qpr. 09'1994 10:37QM P4 

WnERE DOES IT  CDMG FQOM 7 w 



FROM : ETSI -. Consulting, Candler, NC PHONE NO. : 704 665 9323 Rpr. 89 1994 16: 38kM P5 



TW11 : ETS I Consu 1 t ing , Cand. 1 er . IK PHONE NO. : 704 665 9323 
C 1 . .  -- - Rpr. 09 1994 16:39RM P6 

GUIDELINES FOR DESIGNING & OPERATING 
COMPRESSED AIR SYSTEMS 

7. EVALUATE CENTRAL VERSUS 
DECENTRALIZED SYSTEMS 

8. OPTIMIZE UNIT SIZING TO FACILITY NEEDS 

9. CONSIDER ALTERNATIVES TO MOTOR DRIVES 

10. BUY MOST ENERGY EFFlClENCY 
COMPRESSOR OPTIONS 

11. SUPPLY COOLER (OUTSIDE) AIR TO INTAKE 



FFOPl : ETSI Consul t ing. Candler, NC PHONE NO. : 704 665 9323 Flpr. Q9 1994 1D:39AM P': 

GUIDELINES FOR DESIGNING & OPERATlNG 
COMPRESSED AIR SYSTEMS 

11. DESIGN/SPECINING -- CONTINUED 

12. METER AND SUBMETER FOR 
ACCOUNTABILITY 

13. SPECIFY THE RIGHT DRYERS 

14. ADEQUATELY SIZE COMPRESSED AIR SURGE 
TANK 

@ i 15. EVALUATE STAINLESS VERSUS MILD STEEL 
PIPING 

16. DETERMINE BEST CONTROL STRATEGY 

17. EVALUATE (PRIOR TO BUYING) OWNING AND 
OPERATING COST FOR EACH COMPRESSOR 
TYPE 

'It 



Y 0 l l  : ETS I Cansu 1 t i rig. i'and 1 +I- . E.IC PHDNE biO. : 704 665 9323 - Qpr. 09 1994 10: 4QRM P8 

GUIDELINES FOR DESIGNING & OPERATING 
COMPRESSED AIR SYSTEMS 

18. TIE MULTIPLE PRESSURE SYSTEMS 
TOGETHEY 

20. MONITOR AND ALARM FOR PERFORMANCE 
AND RELIABILITY 

21. OPERATE AT LOWEST ACCEPTABLE 
DISCHARGE PRESSURE 

22. FLOAT OUTPUT PRESSURE TO SATISFY 
HIGHEST PRESSURE USER . 

23. RUN AS FEW UNITS AS POSSIBLE . 
24. MINIMIZE VENTING (BLOW-OFF) ON 

CENTRIFUGALS . 



FROM : ETSI Consulting, Candler, NC PHONE NU. : 764 665 9323 -- hpr. 69 1994 10: 48hM P9 

@ GUIDELINES FOR DESIGNING & OPERATING 
COMPRESSED AIR SYSTEMS 

111. OPERATING CONDlTlONS/PRACTICES -- CONT. 

25. OPERATE WITH CLEAN INLET FILTERS 

26. PROVIDE LOWER TEMPERATURE 
INTERCOOLER WATER 

27. USE SPECIALIZED SOFWARE AND CONTROL 
SYSTEMS 

28. CONSIDER USE OF SYNTHETIC LUBRICATION 
OIL 

29. MAlNTAlN CONDENSATE TRAP SYSTEMS 

30. MAINTAIN OIL SEPARATOR SYSTEMS 



r4UPl : ETS I Consul ti ng , Candler , NC , PHOF4E t4D. : 704 665 9323 - - kp. 09 1994 10:42QM PI1 
I 

4 a ' TEN MOST PRODUCTIVE ENERGY AUDIT 
QUESTIONS 

PESSmAlB ! C . U Y S T @ &  (CONT.) 

WHAT CONTROL STRATEGY IS CURRENTLY USED 
FOR INDIVIDUAL CXlMPRESSORS AND THE SYSTEM 
AS A WHOLE? 

IS THERE A FORMAL, SITE-WIDE LEAK REDUCTION 
PROORAM (L.R.P.) AND IS THERE A 
COMPREHENSIVE C.A. PREVENTATIVE 
MAINTENANCE PROGRAM (P.M.P.)? 

DO THE AUXILIARY C.A.. SYSTEMS (COOLING WATER 
SUPPLY, INTERCOOLERS, OIL COOLERS, AFTER 
COOLERS, DRYERS, CONDENSATE TRAPS, ETC.) 
FUNCTION AS THEY SHOULD? 

4 ,  

HAVE THE OPERATIONS AND PROCESSES WHICH 
CURRENTLY CONSUME C.A. BEEN QUESTIONED 
AND CHALLENGED AS TO HOW CONSUMPTION CAN 
BE REDUCED AT THE POINT-OF-USE? 

REFERENCE'S: 

O COMPRESSED AIR ENERGY CONSERVANQN OPPORTUNiTiES, 
W SMITH, 4-92, 

@ GUIDELINES FOR DESIGNING & OPER9TUVG C.A. SYSTEMS, h? 
SMITH, 9-91. 

BP THE INDUSTRIAUCOMMERCIAL ENERGY AUDIT, W. SMITH, 3-92. 
Q COMPRESSED AIR CONSERVATION (TECHNOLOGY: 

JAWRESTREFFEN 'H), W. SMITH, 6-92. 
db COMPRESSED AIR AUDIT: HILADCIS FLEXILON, W. SCALES, W. 

SMITH, 5-92, 



FROM : ETSI Consulting, Candler, NC PHONE NO. : 704 665 9323 QFY. 69 1994 10:41ilPl P I 0  

TEN MOST PRODUCTIVE ENERGY AUDIT 
QUESTIONS 

P m F D  AIR (C.A.1 SYSTEMS 

1. IS THERE A FORMAL C.A. CONSERVATION PROGRAM 
WITH WELL-DEFINED OBJECTIVES, GOALS, AND 
PLANS? 

2. WHAT IS THE ANNUAL OPERATING COSTS OF THE 
C.A. SYSTEM (VARIABLE AND FIXED, AVERAGE AND 
INCREMENTAL)? 

3. WljAT IS THE TOTAL ECONOMIC IMPACT (T.E.I.) OF 
THE C.A. SYSTEM PERFORMANCE ON THE SITE'S 
PERFORMANCE? t 

4. HAS A DETAILED, SITE-WIDE COMPRESSED AIR 
AUDIT BEEV l a  DONE WITHIN ME LAST THREE YEARS? 

5. HOW MUCH COMPRESSED IS PRODUCED? WHERE 
DOES IT ALL W? HOW DOES IT GET MERE? IS 
THERE AN UP-TO-DATE "ONE-LINE COMPRESSED AIR 
BALANCE" SHOWING SCFM (OR M3/HR)' FROM ALL 
COMPRESSOR6, THROUGH THE DISTRIBUTION 
SYSTEM TO ALL MAJOR END USERS? 

6. WHAT IS THE SPECIFIC EFFICIENCY (M3/KWH OR 
BHP/100 CFM) OF EACH MAJOR AIR COMPRESSOR? 



FROM : ETSI Consul ti ng, Candl er, NC PHONE NO. : 704 665 9323 Rpr. 69 1994 10:43APl PI2 

I A SEVEN-STEP APPROACH TO ENERGY AUDITS 

1 EXAMPLE: COMPRESSED AIR PRODUCTION AND USE 

Step One Business Economics of Compressed Air 

Step Two Facility Personnel Input and Guidance 

Step Three Analysis of Supply, Distribution and End-Users 

Step Four Survey of System Performance 

Step Five Analysis of Process Uee of Compreeaed Air 

Step Six Developing "Preliminary" Recommendations 

Step Seven Deliverables: W r a p 4  p Meeting, Report and 
Follow-up 

Summary, Conclusions: The Value of a Comprehensive Approach 



APPENDIX 

A. Generation system (supply side) 

. Optimize fuel supply options 

. Increase generating efficiency 

. Improve system 

. Other 

0 .  Distribution system (supply - demand) 

. Reduce heat losses in system 

. Decommission idle steam lines 

. Minimize steam system leaks 

. Optimize steam trap performance 

. Improve system reliability 

. Other 

C. Process systems (demand - side) 

. Implement a steam management program 

. Identify and quantify major users 

. Characterize load profits 

. Reduce process loands at point-of-use 

. Modify process to use less 

. Charge operating methods 

. Examine practices and procedures 

. Challenge old, outdated process 

. Consider New Process Technologies 
Constrains: Recommendation must result in equal or greater overall 

system reliability, productivity, quality and safety 
... with 6 to 30 month simple payback 



2 .  G o a l s ,  a n t i c i p a t e d  r e s u l t s  ( m e a s u r a b l e )  

A .  Generat ion  s y s t e m  ( s u p p l y )  

. I n c r e a s e  f u e l  u t i l i s a t i o n  by 2 - 4% 

. D e c r e a s e  u n s c h e d u l e d  o u t a g e s  by 20% 

B .  D i s t r i b u t i o n  s y s t e m  ( s u p p l y )  

. R e d u c e  h e a t  l o s s e s  by 20 - 30% 

. E l i m i n a t e  5-15% o f  s t e a m  p i p i n g  r u n s  

. R e d u c e  t r a p  l o s s e s  by 20-40% 

. R e d u c e  s t e a m  l e a c k s  by 40-60% 

C .  P r o c e s s  s y s t e m  ( d e m a n d )  

. R e d u c e  p r o c e s s  l o a d s  by 20-40% 

. I m p r o v e  r e l i a b i l i t y ,  p r o d u c t i v i t y ,  q u a l i t y ,  e t c .  by 50-100% 

O v e r a l l  g o a l :  r e d u c e  a n n u a l  c o n s u m p t i o n  o f  2 0 %  

R e a l i t y :  R e c o g n i z e  t h e  d i r r e r e n c e  b e t w e e n  " p o t e n t i a l "  a n d  " a c h i e v a b l e "  

( p r i o r i t i e s ,  f u n d i n g ,  manpower ,  e t c . )  
B o t t o m - l i n e  r e s u l t s  m u s t  b e  m e a s u r a b l e .  

3 .  S c o p e  o f  work ( A p p l y  8 0 : 2 0  r u l e )  

A .  Steam g e n e r a t i o n  s y s t e m s  

. Thermo-economic  a n a l y s i s ,  u n i t  c o s t  

. F u e l  a n a l y s i s  

. W a t e r  t r e a t m e n t  

. D e a e r a t o r  p e r f o r m a n c e  

. C o m b u s t i o n  e f r i c i e n c y  

. S y s t e m  l o s s e s  

. I n d i v i d u a l  u n i t  r e a l i a b i l i t y  

. O p e r a t i n g  P r a c t i c e s  a n d  P r o c e d u r e s  

. O t h e r  ( h e a t  r e c o v e r y )  

b .  Steam d i s t r i b u t i o n  s y s t e m s  
. A s s e s s m e n t  o f  o p e r a t i n g  c o s t s  
. L o a d s  on i n d i v i d u a l  h e a t e r s  

. S t e a m  l e a k  c o n d i t i o n s  

. S y s t e m  l o s s e s ,  i n s u l a t i o n  

. M a i n t e n a n c e  a n d  o p e r a t i n g  p r a c t i c e s  

. S y s t e m  r e a l i a b i l i t y  a n d  l i f e  e x p e c t a n c y  



. S t e a m  t r a p  p e r f o r m a n c e  

. C o n d e n s a t e  r e t u r n  s y s t e m  

. O t h e r / p r v l s  

C .  Process steam reduction 

. I n t r o d u c e  " P r o g r a m  f o r  e n e r g y  r e d u c t i o n "  c o n c e . p t s  

. D e v e l o p  s t e a m  b a l a n c e  t o  a n d  i s i d e  i n d i v i d u a l  p r o c e s s  

. I d e n t i f y  t h e  s t e a m  i n t e n s i v e  p r o c e s s e s  a n d  a n a l y s e  

. Asses o p p o r t u n i t i e s  t o  r e d u c e  l o a d s  by c h a n g i n g  p r o c e d u r e s  

. I d e n t i f y  l o a d  f a c t o r  p e a k s  

. C h a l l e n g e  o l d  ways  a n d  o l d  t e c h n o l o g i e s  

. O t h e r  

( 1 d a y )  

( 1 d a y )  

( 3 d a y s )  

S c h e d u l e ,  m i l e s t o n e  

Review draft proposal 

Finalize objective, goals, scope, etc 

Initiale audit process 

T a s k  a s s i g n m e n t s  

Review s c h e d u l e  

D a t a  c o l l e c t i o n  a n d  a n a l y s i s  

F i e l d  s t u d i e s  

I d e n t i f y  s p e c i f i c  r e c o m m e n d a t i o n  

D e v e l o p  ( q u a n t i f y )  p r o j e c t s  

Audit progress review ( 3 d a y s )  

Conclusions, recommendations on generation ( 1 0  d a y s )  

Conclusions, recommendations on distribution ( 1 5  d a y s )  

Conclusions, recommendations on process 
reductions ( 1 5  d a y s )  

Final documentation and impementation plan ( 1 5  d a y s )  

P r e s e n t a t i o n  t o  m a n a g e m e n t  ( 1 d a y )  

R e s o u r c e s  

A u d i t  team P r o p o s e d  M a n - h o u r s  

. L e a d e r  

. S p e c i a l i s t s  

TOTAL 



Approach ,  work  p l a n  

Meeting team effort, commitment 

Review audit results of ..-.. 
Review sirrine steam study, other 

Establish priorities, focus the e f f o r t ( t a r g e t  s p e c i f i c  

a r e a s  and i s s u e s )  

Initiate the audit process 

Emphasize NO-COST, LOW-COST recommendation 

Quantify (economics) all major recommendations 

Group projects as expense versus capital 

Provide an implementation plan 

Document results with summary report 

7 .  I m p l e m e n t a t i o n  p l a n s ,  commitment  

. I m p l e m e n t  v i a  p l a n t  e n e r g y  t e a m ( s )  

. I d e n t i f y  L O W - R I S K ,  f a s t  payback  p r o j e c t s  

. A s s i g n  r e c o m m e n d a t i o n s  and  p r o j e c t s  p r i o r i t i e s  

. D e v e l o p  a  phase  p r o g r a m  s c h e d u l e  

. A c t  q u i c k l y  on  LOW-COST, expense  r e c o m m e n d a t i o n  

. C r e d i t  p r o j e c t s  w i t h  l e g i t i m a t e  c o r o l l a r y  b e n e f i t s  

. F i t  p r o g r a m  i n t o  c a p i t a l  s p e d i n g  p l a n  

. S e c u r e  management s u p p o r t  commitment  

8. P r e s e n t a t i o n  t o  management 

. O b j e c t i v e s ,  g o a l s  

. Scope and  s c h e d u l e  

. Summary o f  mager r ecommenda t i ons  

. I m p l e m e n t a t i o n  p l a n s  

. Summary, c o n d i t i o n s  ( commi tmen t )  



APPENDIX 1 0  

STEAM TRAP LOSSES ------------------ 

P l a n t  h a s  1 1 7  t r a p s  i n  f o n c t i o n  o u t  o f  w h i c h  6 7  work a n d  5 0  n o t  

w o r k .  

A s s u m i n g  a n  o f  s i z e  1/11 F a n d  T t y p e ,  1 0  b a r  2 4 0 ° c ,  2 0 0  k g / h  

f l o w  r a t e .  

C o n d e n s a t e  f l o w  r a t e  i n  k g / h :  50  x 2 0 0  = 1 0 0 0 0  k g / h  

S t e a m  l o s s  ( 1 0 %  o f  c o n d e n s a t e  f l o w  a s s u m e d )  . 1 0 0 0 0  k g / h  

A n n u a l  c o s t  f r o m  s t e a m  l o s s :  

l t / h  x 8 5 0 0  h / y r  x 0 . 7  x 11 USD/t s t e a m  = 6 5 4 5 0  USD/yr 

C o s t  o f  s t e a m  t r a p s  ( A r m s t r o n g ) :  

1 1 7  x 5 0 0  U S D / t r a p  = 5 8 5 0 0  USD 



TOTAL COG GELTS 

TOTAL COST 

KW OF MOTOR 

1 2 1 6  Pcs 

1 4 1 7 9  US0 

1 7 9 4 , 3  KS? 

SAVINGS = 1 7 9 4 , 3  Kwh/H x 8 7 5 0  H/yr x 0 , 7  x 0 , 0 1 5 3  S a v  x 0 . 0 5  

+14179  USD = 8 2 2 5  + 14179'*= 22404  USD/yr 

PI3 COST 1 4 1 7 9  - o ,  63  y r  = - = - -  
S AV 22404  

R e m a r k s  : 

0,7 L o a d  f a c t o r  

0,015 S a v i n g s  
E n e w - E x i s t  

S a v  = 
8 5 9 7 5 - 0 . 9 6  - 

1 0 0  = - - 

E n e w  0 , 8 7 5  

rt - double  l i f e  





ENTERPRISE ANNUAL ENERGY PROFILE YEAR 7992 FAC\LITY MAT~ZOL PLANT 

i My.;: G q f  ,59 



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- ROMANIA 

FINAL ENERGY AUDIT REPORT 

for work at 

Mobins, S.A. 

Florin Mihailescu 

Camigo, S.R.L. 

for 

Hagler Bailly Consulting, Inc. 





1. EXECUTIVE SUMMARY 
- 1  - - 

T h e  s b j e c t i v e s  of t h e  a u d i t  are: 
-To e v a l u a t e  e n e r g y  c o n s u m p t  i a n  a t  t h e  p l a n t :  
-To i d e n t i f y  t h e  e n e r g y  e f f i c i e n c y  o p p a t - t u n i t i e s ;  
-To i d e n t i f y  l o w - c c ~ s t  t u n i n g , o p e r a t i o n a l  a n d  m a i n t e n a n c e  
r e c o m m e n d a t  i a n s ;  
-Tu recummend l o n g - r a n g e  s o l u t i n n s  t o  e n e r g y  a n a l y s i s  a n d  
p r o c e s s  e n e r g y  management  i s s u e s ;  
-To i d e n t i f y  i n s t r u m e n t a t i o n  a n d  low-cost e a u i p m e n t  n e e d e d  by 
t h e  p l a n t  ta i m o l e m e n t  t h e  mare a t t r a c t i v e  e n e r g y  c c t n s u m p t i o n  
a c t  i ~ r ~ s .  

T h e  gas!=. a re  t h e  d i m i  n u t  i o n  of e n e t - g y  c m s u m p t  ictric arid 
s p e c i f i c  e r i e r g y  c o n s u m p t i o n  i n  p r o d u c t  i o n  p r a c e s s  w i t h  b e t t e r  
q ~ ! a l i t y , p t - o d t ! c t i v i t . y , e c a I . o ~ ~ ~ ~ ~  and s a f e t y .  

T h i s  r e p o r t  p t - e s e n t s  t h e  r e s u l t s  f r o m  a p t - e l i m i m a t - y  e n e t - q y  
a u d i t  c a r r i e d  o u t  by a team c ~ f  e n g i n e e r - e .  ft-am CAMIGIS L t d ,  

A t  t h e  r e q u e s t  o f  t h e  b e n e f i c i a r y  a c c o t - d i n g  t c ~  f h e  s i g n e d  
r o n t t - a c t  t h e  E n e r g y  G u d i t  h a s  r e f f e t - e d  t i t  t h e  d r y i n g  s e c t i a n  
a n l v  of t h e  MOBINS 5.1%. B u c h a r e s t .  

T  h e  MOEINS 5.2. B u c h a r e s t  I s  a b u s i n e s s  e n t i t y ,  t h a t  was 
e n t i r e l y  p r i v a t i s a t e d  t h t - u u g h  t h e  MEBO m e t h o d  i n  1994, 
i - e p r - e s e n t a t  i v e  o f  t h e  b r a n c h  of i%t-ni t u t - e  pt-odctct  i o n  f r - a m  l a r g e  
wood e l e m e n t s  fo r  d i n n i n g  r o o m s ?  d o r m i t @ ? - l e s ,  o f f i ces ,  e t c ,  
pspetz i a l  l y  +st- ei.:por-t (St:>%) . 

MOBINS is v e r y  n t e r e s e d  i n  t h e  p r o d u c t  p t - o c e s s  
m a d e f - n i z a t  i ~ n .  p r o d u c t  iiqi+:y g t - a w t h ,  a n d  d i m i n u t i o n  o f  e n e t - g y  
c a n s u m p t  i o n s ,  

F o r  t h i s  pc!t-pose MOEINS s c q ~ ! i  t-ecl f t-om i m p a r t  a b r a n d  new 
f i n i s h x n g  s e c t i o n  a n d  c o m p u t e r  g u i d e d  h i g h  p e r f o r m a n c e  d e v i c e s  
f o r  wood t r e e t m e n t  w i t h  d i m i n i s h e d  e n e r g y  c o n s u m p t i u n .  

MnEINS is a wel l .  a t - q a n l z e d  p l a n t  w i t h :  
- F r o d u c t i o n  d e p a r t m e n t  
- ty iec r~an j . ca l ,  e1e1=ti-1.ca.1 arid ~ n e r g y  13eca t - tment ;  
- D e s i g n  s e c t i o n :  
-Mai n t e n a n c e  
-Commerczal  d e p a r t m e n t ;  
- F i n a n c i a l  de~1a . t - tment .  
T h e  p l a n t  h a s  a g e n e r a l  m a n a g e r  a n d  2 d i r e c t ~ r s .  



LIT It I TY SYSTEMS : 

1.2.2. ELECTRICAL !3Y:3TEM -- 
The plant is supplied f r ~ m  national. 1 1 0  k V  grid through a 

1 10/6 KV REWEL station and &/(I. 4 kV transformers. 
CATEGORY 1 ?$(:I * ran 2 

1 7 7 -  

Annual Consumption <WHth) 2 64 (:! 265(:) 
C~nnected load !kW! &:15 6 (5 5 
Average power indice iccls !3t B 7  ?:) . 88 
Energy charge ( p e t -  kWlh.) 6 7 r:) 680 
Demand charges per kWi &';j't:> hS0 
Time-crf-use-rate i hoi_!r'/day j - 1 A - 16 
El~ctrical distt-ibut inn !%) 

-eng i nes 88 88 
-l ights P 8 

9flf generation capacity - - 
-Main electric pctwev consumers/load: 

Drying rooms..............~=.=132 kW 
Thermal pawer stat ion. . . . . . . . , 1 1 0  kW 

Annual b i  1 l i ng < 1 n 
local currency :I 
a % ,  -.eet-age price 



-TI . , 

E.rJEF:Gti ACID I T  FOE MOE; INS S . A. 

STEAM GENERATION 
E W I  PMENT 

BOILER CIE 2.5 t / h  
t y p ~  
S t e a m  g e n e t - a t  i o n  
accesat- ies 
S t o c k  g a s  m a n i t o v i n g  
B o i l e r  b low down 
Combust  i o n  c a n t  t-ol 
P t - e - h e a t e d  cnmb. a i r  
F u e l  p v e - h e a t i n g  
wasteheatntcovery 
Economizer 

2.5 t / h  1 :  e -  woad w a s t e  

a u t o m a t e  
d 

Main c a n s u m e r s  a+ s t e a m / l a a d :  
- f u r n i t u t - e s  p r e s s e s . .  ......... -0.2 Gca.1 f Pi 
-dt-. > ' ring rams. .  ............... * C J = B  G c a l i h  

. - The q u a n t i t y  o f  steam b u v e d  f t - a m  o u t s i d e  d u t - i n g  1 y e a r  12. 25830 
Gcai / 1'793 a n d  21407 Gral / l ?94 ,  hawevet- it c a n n o t  b e  d e t e t - m i  n e d  
e x a c t l v  d u e  t o  t h e  i n c a t - e c t  f u n c t i o n i n g  a5 measu t -e  a p p a r a t u t - e s  
w i t h  w h i c h  MOPIbiS o p e t - s t e s .  



-F t-lorn June t i 1 l Deremt~et-, 1994 
capital r e p a r a t  ion ( R K ?  . the steam boi let- has heen urgdev 



2.1, GENERAL ISSUES 

T h i s  r e p o r t  of power d i a g n c l s i s  c a r r i e d  ~ r u t  b y  t h e  CAMIGQ 
S R L  HUCURESTI? represents the b e g i n n i n g  o f  t h e  i m p l e r n ~ n t a t i c : n  o f  
f u e l  and energy s a v i n g  measures? b e i n g  a p a r t  sf the U.S. fiGENCY 
FOR INTERKGTIONAL DEL1EL5PMENT <USAID) t e c h n i c a l  a s s i s t a n c e  
program e n t i t l e d  l'RDt-lANIA ENERGY EFFICIENCY MARKET DEVELOFMENT". 

A f t e r  t h e  s t u d i e s  o f  power consumers?  s t e a m  and  h o t  
w a t e r ,  v e n t i l a t i o n  and pneumat ic  t r a n s p o r t a t i o n  s y s t e m s ,  d i s t i - i -  
b u t i o n  and u t i i i z a t i c n  of e lectr ic  e n e r g y  f o r  force and i l l u m i -  
n a t i o n ,  w h i c h  has been assist& by M r .  LAURENT POMMIER, t h e  re- 
p r e s e n t a t i v e  o f  t h e  RZG/Hagler E a F l l y ?  Inc. (USAf, there w e r e  
i d e n t i f i e d  t h e  fellowing e n e r g y  p r a b l e m s  t h a t  could be imprc~ved.  

The qenergl auditinn - c ~ i  p o s s i b i l i t i e s  c ~ f  e n e r g y  s a v i n g s  
1 

d o e s  i-mt make p a r t  oT t h e  s i q n e d  c o n t r a c t  w i t h  t h e  MDBIMS? 
however t h e  f o l  l c~wing  I - e c o m m ~ n d a t i o n s  are the g u i d e l i n e s  o f f e r e d  
to N D E I N S  for f u r t h e r  e v a l u a t i c n s .  

- C u r r e n t l y p  t h e  d r y i n g  prcgcess management is c a r r i e d  ~ u t  
manua l ly  a c c o r d i n g  t a  t h e  p i h i r o m e t r i c  measurements  and tempera-  
t u r e s .  implement ing  a maneuvre of t h e  valves f r o m  t h e  c i r c u i t s  
o f  s i t e a m  i n j ~ c t i o n  a l i m e n t a t i o n  and o f  the a i r  closing damper 
f r c ~ m .  t h e  ventils.i ; im?? r i ~ - c ; ! i t  of .the d ~ y i 1 7 ~  ~ C ~ D I I I S .  

T h i s  management way, afung t h ~  d i s f u n c t i o n a l i t i e s  a s s n -  
c i a t e d  t o  the a b s e n c e  cl f  immedia te  c c r r e c t i o n  p c ~ s s i b i l i t i e s ~  
i n  f u n c t i o n  t o  t h e  answer i l f  t h e  s y s t e m ;  h a s  a l s o  t h e  d i s a d v a n -  
tage o f  the wcrcid h u m i d i t y  measurement i n  one p o i n t  o n l y  and i n  
t i m e  i n t e r v a l s  t h a t  allow a mure r a p i d  i n s t a l l a t i o n  n f  s u p e r f i -  
cial  d r y i . ~ ? ~ ,  t h s k  n e a a t i v e l y  - i ~ f l c t s n c ~ s  t h e . q u a l i t y  c f  t h e  

l p r o d u c t  i rejects3 wazte >. 

- The d r y i n g  roums v e n t i  l a t i c t n  system works  manual l y 3  be- 
i n g  p o s z i i b i e  the c a n i u m p t i c n  d i m i n u t i o n  t h r o u t h  t h e  r e d i m e n -  
s i c m a l i z a t i o n  and a u t o m a t i z a t i o n  o f  t h e  p r u c e s s .  

- The air v e n t i l a t c r r s '  slectric enqins represent 2 w i d e  
r a n g e  of  posers f r u m  1.5 tc 3 kWg a p a r t  o f  them h a v e  not w c * r k e d  
o r  have  wni-ked i n  a r e g i m e  o f  high electric conrumpt ion .  

The t r a n s m i s s i o n  s y s t e m  is o u t  of d a t e ?  the c o n n e c t i o n  
b e l t s  w e r e  n o t  t i g h t e n e d  a p p r o p r i a t e l y ,  working w i t h  s l i p i n g s ,  
t h a t  imp1 y s u p l e m e n t a r y  e l e c t ? -  ic pCfwEi- c o n ~ u m p t i o n .  



ENERGY. AVDfT MOBINS Sfi 
- A -  

- The recommei-td~d coui-se c ~ f  a r ' c i u n  tc follor-:  f c t r  %he 
prczcess e f f i c i e n c y  g rowth  znd power icfnsumptict!3s d i r n i n u t i c n  is 

a t h e  a i x t o m a t i z a t i c ~ n  o f  the d r y i n g  process t h r o g h  t h e  m o u n t  c.7 t h e  
KIL-MD-THDL PLUS ( U S A !  t i r n b ~ r  h u m i d i t y  c o n t r o l  s y s t e m  and t h e  
d e s i c e s  i n d i c a t e d  o n  t h ~  s t t a c h e d  EBUIQMET.1T L I S T ?  cornmctnl y 
agreed by t h e  CAMIGO SRL a n b  HOEINS SA? and thl-ough the k i n d n e s s  
o f  t h e  RCG/Hagler E i a i l l y ?  which assured t e c h n i c a l  a s ~ i 5 1 ; z : ~ e .  

2.3. THERMIC AGENT SUPPLY 

C u r r e n t l y  t h e  MZBLNS S A  a c q u i r e s  t h e  s t e a m  m a i n l y  f r u m  
s u p p i i e r s p  t h e r e  e x i s t i n g  nu p u s s i b i l i t y  f o r  a n  e x a c t  c o u n t  and 
r e a l  c o n t r o l  ovei- t h e  supplied q u a n t i t i e s .  

The mount cof some s p e c  if ic c u u n t e r s  i d e b i  t m e t e r s ?  o f  
h i g h  p r e c i s i u n  wouf d  c r e a t e  t h e  p o s s i b i l i t y  o f  c o r r e c t  c a n t r o l  and 
s a v i n g s .  

2 . 4 .  THE i OLD FINISH DEFARTMENT 
.................................. 

I - T h e  c u r r e n t  v e n t i l a t i o n  s y s t e m  is i n e f f i c i e n t ,  c r e a t i n g  

p r e c a r i o u s  working environmentF i m p l y i n g  a r e c o n s i d e r a t i o n  ctf 
t h e  s y s t e m ' s  f u n c t i o n s  a c c o r d i n g  t o  the c u r r e n t  working c o n d i -  
.I.. 
L 1ctns. 

- The f a n  t r a n s p c r t  lsad is h i g h f  t h e r e  e x i s t i n g  nn a i r  
r e c i r c u l a t i o n  s y s t e m .  

- The rno~rrtt of a n  a u t o c i a t i c  i n c i d e  t e m p e r a t u r e  c o n t r o l  
s y s t e m  or  of s o m e  i e m p e ~ r a t u r e  i n d i c a t o r s  wctuld c r e a t e  a s u r e  
p u r s i h i l i t y  o f  i m p o r t a n t  e n e r g y  s a v i n g s .  

- -.-. inere i s  a great v a r i e t y  o f  v e n t i f a t i n n  and h e a t i n g  con- 
d i t i u n s  t h r a u g h  different i n s i d e  areas, t h e r e  e x i s t i n g  alsn non- 
recommended po 1 l ~ r t e d  a i r  t r ans - re : - s  f ram t h e  f i n i s h  area, unreco- 

I v e r e d  h e a t e d  a i r .  e tc .  

- I n e x i s t e n c e  c ~ f  a c o n t r o l  s y s t e m  n f  i n s i d e  s p a c e s  h e a t i n g  
i m p l i e s  e n e r g y  l c t s ses  and o v e r h e a d  cc l s t s .  

- The h e a t - e x c h a n g e r s  system analysis i m p l i e d  t h e  n e r e s s i -  
ty of t h e i r  r e - d i m e n ~ l n i ? a l i z a k i c n  i n  f u n c t i o n  o f  a c t u a l  c n n d i -  
L - 
b lCii-15. 
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- The recc~mrnended act iccn t o  b e  c o n s i d e r e d  for  c n n s u m p t i o n s  
d i m i n u t i o n  itlc~~ild be the mount rtf i.. ccrntrc.1 system I the i -mosta t= 
or t a p s )  fcrr t h e  l i m i t a t i c ~ n  sf t e m p e r a t u r e  excess in t h e  spaces 
where i t  exceed the normal h a b i t u a l  v a l u e s .  

2.5. PNEUM&TIC TRANSPORT SYSTEM 

- T h e  pneumat ic  tran5pcir-k s y s t e m  is a g r e z t  power cc~nsum- 
er?  for examplep t h e  f i r s t  5 p r i m a r  t r a n s p o r t  f a n s  from the p r o -  
d u c t i o n  d e p a r t m e n t  ccitit over A i?klOfI) $ / y ~ a r / e l e c . f r i c i t y .  

- The r e - d i m e n s l a n a l i z a t i o n  5f t h e  pneumat ic  t r a n s p o r t  
s y s t e m  accc*rd ing  tc, t h e  i n t r o d u c e d  n e w  equipment  i n  t h e  produc- 
tic<:, l i n e  in c a - r e l a t i c t n  w i t h  t h e  t r a s p o r t  v e l o c i t y 5  is an ac- 
t ic in  t h a t  would r e d u c e  t h e  pcwer ccmsumpt i~ns i .  

- T h e  assu rancr BP t r a n s p a r t  c i r c u i t s  t u  be her rnz t i c  and 
the e l i m i n a t i o n  of f a i s  a i r  p e n e t r z . + i o n f  may c r e a t e  the p o s 5 i b i -  
1 i ty f n r  consumpt iunc reduct  icsns. 

- The mount of some s p e r i f  ic s y s t e m s  o f  h e a t  recovery frclm 
the e x h a u s t e d  a i r .  

- Check and repara t ian  of t r z n s m i s s i c ~ n  s y s t e m s .  r e p l a c e -  
m e n t  o f  the piurn o u t  belts; a i r  v e n t i l a t o r s '  b e a r i n g s ?  wauld 
r e s u l t  in I-2% s a v i n ~ s .  

MOBINS SA electric consumers' c o s t ~ ~  e x c ~ e d  5 O X  o f  t h e  
a. cu t a l  v a l u e ;  t o  r e d u c e  c u i ~ s u m p t  ions : t is recommended t h p  fol- 
lowing course cf actions: 

A n a l y s i s  uf e l sc t i - i c  consumpt ions  f a c t o r s  s t r c c t u i - e  f o r  
t h e  p r e z i s e  d e t e r s i n a t  ic<n zc-i k h e  i n f l u e n c e  and the e x a c t  v a l u e s  
f o r :  

- Pc~wer f a c t c l r  ( c o s  V' ! ?  p e n a l t i c j s  am: taxation k$?.' 
- Real load sf k V A i  according t o  the c o n t r a c t  v a l u f  
- Deterrnil- iat ion of t h e  optimum u t i l i z a t i c i n  t i m e  o f  el- 

ectric equ ipment  
- A n a l y s i s  of i n v o i c e s  and t a x e r  p a i d  f o r  e lec t r ic  energy 
- Check t h e  t e n s i o n  o f  n i e c t r i c  c i r c u i t s  
- Check t h e  f u n r t i o n a l  i t y  o f  pctwer t r a n s f c * r m e r s  a n d  

measure d e v i c e s  Campm-meters. v o l t m e t e r s ,  casphimst- 
EX-5 e t c )  

T h e  d rawing  o f  an e l e c t r i c  e n e r g y  b a l a n c e  t o  h i g h l i g h t  
the non-=cunornic cc~ncump t i o i - i s .  



- The eccrnc~mic analysis of t h e  c u r r e n t  i 1 l u m i n a t  icln s y s t e m  

~ i t h  f l u c r e s c e n t  l a m p s  and t h e  p c ~ s s i b i i i t y  o f  replacement w i t h  a 
s y s t e m  c l f  l a m p s , w i t h  p r e s s u r i z d  sodium.  

- T h e  analysis of cc insumpt ions  d i m i n u t i u n  p n s s i b i l i t i e s  
t h r c ~ u g h  mount q f  some l c t ca l  and c e n t r a l  c u n t r c t l  s y s t e m s ?  which  
would allow the i n t e r r u p t i u n  o f  e n e r g y  s u p p l y  when i t  is n o t  
n e c ~ s s a i - v  [ fc~i -  e x a m p l e  i n  t h e  ? s t  s h i f t ) .  

- The  mount o f  a photo-eiectric cel 1s c ~ n / o f f  system w h e r e  
t h e  i l l u m i n a t i e n  is on mcrre t h a n  i t  is n e c e s s a r y .  

2.3. ELECTRIC ENGINES 
..................... 

- The  e c o n c m i c  ana! y s i r  ccf engins' f u n c t i c m a b l  i t y  f r o m  t h e  
view p o i n t  o f  pCrWE.1- f a c t o r  ico=(D i. 

4 - 

- R e p l a c e m s n t  of e n g i n e s  that  work i n  a r e g i m e  of unload 
i i e s s  t h a n  50%)> w i t h  cngi-es c f  i n f e r i n r  power. 

- T h e  cDmprrrsed a i r  p r o d u c t i o n  and d i s t r i b u t i o n  r y s t e m  is 
worn n u t ;  t h s  c o m p r e s s o r s  arc aid? norking a t  a law e f f i c i e n c y .  

- R e c c a n s i d r r a t i o n  ci-f the m a i n t e n a n c e  system o f  t h e  ccrm- 
p r e s s e d  air equipmentz check of t h e  c i r c u i t =  t o  b e  h ~ r m e t i c  
a n d  t h e  f u n c t i o n a h i l i t y  af l o c a l  closing t a p s ,  is an a c t i o n  t h a t  
would c c ~ n d u c t  to cuncumptions d i m i n u t i o n = -  

- Ecuncmic a n a l y z i s  of i n t i - c * d u c t i n n  o f  a water c ~ u i i n g  

I sycjtern. 

- -. t n e  C I R  2.5 t i h  t y p e  s t e a m  b u i l e r p  1-~hich uses X D C Z ~  w a s t e  
as fuel, p:orks having a manual s u p p i y  with fuel. a s i t u a t i o n  
w h e n  t h e  ef+iciency is law s i n ~ e  there is no burning c v n t r o i .  
that cc~nduct kc: a!-i ineffizient and nc~n-ecunc~mic w o r k ,  



- -. ine m o d e r n i z a t i c ~ n  ctf C h e  thermzl s t a t i u n  may c a u s e  great 
savings5 u t i l i z i n g  w i i h  maxin:um ~ f f i c i e n c y  t h e  ca lor ic  power of 
t h e  wood f u e l  ? t h r o u g h  the f ol 1crwii-g act i c ~ n s :  

* Design and maunt uf an a u t o m a t e d  t r a n c ~ o r t ~  dosage? 
and a i i m e n t a t i o r i  i n s t a i i a t i c * n  fur t h e  buiier with fuel 5 

- * E e s i g n  and meunt C ~ T  an  automated burning i n s t a l l a t i o n p  
u t i l i z i n g  i n j e c t e d  air fur t h e  f u e l  c o m p l e t e  burning; 

+ Reevaluation of t h e  burnt gas exhaust s y s t e m ?  t a k i n g  
i n t o  account t h e  pussitility for  mount u f  a n  e f f i c i e n t  

- exhaust installation; 

5 Reevaiutiun of the ash e x h a u s t  f r o m  the burn ing  gas 
f o r  a n  e f f i c i e n t  b u r n i n g -  

I n  t h e  ?c,llo;-:ing pagesp t h e r e  w i l l  be presented t h e  c~p-  
p o r t u n i t y  o f  a u t o m a t i c  managemsnt u f  t h e  timber d r y i n g  depart -  
m e n t  t a k i n q  i n t o  a c c c ~ u n t  t h e  cabtained e n e r g e t i c  s a v i n g s ,  since 
EDSINS SA demanded a r e p o r t  o f  e n e r g y  a u d i t  crf t h e  d r y i n q  p r o c e s s .  



3 . 1 .  CURRENT SITUATIDN 
__________--____------ 

The MOBINS' c u r r e n t  t i m b e t -  demand is estimated a c c o i - d  ing 
to the data supplied by t h e  5enef iciary at  4250 cub. rndveai- a s  
-Fc~ 1 l C ~ L - 3 s  : 

- beech 
- 03i' 

.,, cub. m / y e a r  jJi=35% 
.T c >. ~ a u  cub. rn/year ui=35:.; 



Fct- d i m i n u t i o r !  o f  t h e  c o n s e a t ! e n c e s  c e n n e r t e d  w i t h  t h e  
can t t -121  of woad h u m i d i t y  ~n a s i n g l e  ? o i n t  a n d  a t  i a t - y e  t l m ~  
i n t e r v a l s ,  i t  i r  s l q ~ e s t e d  t o  m o u n t h  t:::I L-MCt-TF:OL t y p e  c a n t ; - a 1  
a n d  h u m i d i t y  rneasut-et- s y s t e m  for- a l  l t h o s e  10 t-obms. 

To , a v o i d  g r e a t l i .  t h e  a p p e r a n c e  of d r y i n g  d e f f e c t s ,  i t  is 
recammended  t o  s w i t c h  f t - o m  steam h u m i d i f i c a t i o n  t o  a t - e s s u t - i z e d  
water s p r a y  h u m i d i + i c a t  i o n .  

T h e r e  w i l l  be made r e f e r e n c e s  t o  t h e  i n f l u e n c e  cau.s@d by 
t h e  1 n t t - o d u c t  i n n  o f  pre.sE.ur i z e d  water spray h u m i d i f  i c a t  i a n  a n d  
t h e  a u t o m a t i c a l l i y  g u i d e d  s y s t e m s  f o r  a l l  t h o s e  1G d t - y i n g  
Ti=lci(g's. 



POPLAFi 
------ 

Linear drying 
Logarithmic drying 
Cycle's total l e n g t h  

BEECH 

ti n e a r  dt- y i ng 
Logar i thnic di-.;,; +, ng 
Cycle's total length 

The d r y  w o c ~ d  v o l u m e  in 1 drying cycle is: 

- For henst i t c h e d  t iifr5ir"i- 15.24 
- Fur unhemstitih~d timber 15.44 

hours 
hours 
hours 

h o u ~ s  
hours 
hours 

hours 
hours 
hours 

cub. m 
cub. m 

The e v a p 5 r a t e d  e : a t e r  quantity dur inq the linear and logari thmir 
r+rying periods3 t h e  G r y i n ~  cycle heat savings and those annually -. 
obtained through the c;ui;oi~at icall y guided d r y i n g  procgss are 
highlighted i n  the table Seiew: 

I 

SPEC IF I CGT I ONS 

y- icyc /yr 

hemstitched poplar 

unhernstitched poplar 

hemsti t rhd beech 

u ~ - & i ~ r n s . t ; i t r h ~ d  bee=!-i 

hemstitched oak 
12-14 

unhemstitched oai:: 
I I 

i. annual drying rapacity 5. 16 drying rooms 
2. 10 drying r c ~ c * m s  6 .  w o o d  cons. 
3. GcalYyeai- 7. electricity 
4 .  I d r - y i q  r s o m  i GF: - 1 drying r o a m  



Under t h e s e  c i i - c t t m s t a . i i . c o s  i i; is I-ecc~mmerrded . the  i?-..trcfdi.irt ion o f  
a u t o m a t i c  adjusting i n  d r y i n g  t-noms f u r  p o p l a r  drying. Under 
h u m i d i t y  cont inuous  zunti-ol  .:n drying r o o m r  u t i ?  i z i n g  qua1 ified 
cperatufsJ t h e  t i m b e r  zav i i -qs  ~ a b e  through dry in^ defects rfduc- 
t ic117 a r e :  

=g.qi-! + - ~ 5  = 2736 CUD. m 
& -L.. - 
. -. .-,.cc~ 3:- r;- = 379 cub . n; . , - 750 + ,a3 - 236 c u b .  rn 



If t h e  a~!tarnatically cirying system will be ~ n t r - ~ d ~ ! c e d  in all 
r-cmms, t h e  drying pet-i~d ~i l I. appt-r;arh the thec~r-et ical. one and 
the ventilators7 functioning period will be: 



Cc~nsidet-ing a l s o  t h e  s a v i n g s  from p e t - s o n e l  l salat- ies: 

k ? E ; :  'The co!?!pc!tat ian are made 3.t an e:.;rhange ~f 1 = 
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FUEL STEAM OR HEAT ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
ENERGY TYPE : STEAM 
P r e p a r e d  for USAID and Hagler B a i l l y  Consulting Inc .  ANNE= V 

P l a n t  name : Hobins S.A. 
Adress : Valea Cascadelor 26 sectox 6 BUCHAEUdST ROMANIA 
Auditor s Name : CAMXW LTD 
Report da te  : 1995 

l Contract maximum demand : I 
l Minimum charae (cost) : I 
I Other : I 

CONSUMPTION OR BILLING DATA FOR 12 - MONTH AUDIT REPORT 
FOR : ( NAME: OF ENERGY FORM ) : 

Aug/31/ 94 
Sep/30/94 
Oct/31/94 
Nov/30/94 
Dec/31/94 
TOTAL 

Total 
cost 
mill 
lei 

2304 
1508 
1806 
2116 
1360 
21047 

Note :Heating degree-days based 
512,834 

Monthly 
Heat ind 

Degree-Days 
HDD 

on reference temperature of 1 2 " ~  

30 
211 
405 
1813 

Heating 
Index 

Gcal/HDD 

Product 
Index 

Gcal 
~ e r  : 

60.20 
10.02 
3.22 
11.60 

Notes on plant 
conditions and 

changes 





STEAM GENERATION - 12 MONTH AUDIT PERIOD 
Prepared far USAID and Haglsr bailly Consulting,lno. 

Plant name : MOBINS S.A 
Auditor's name : CAMlGO Ltd. 
Adress : Stt.Valea Casaadelor 26,sclotor B,BUCHAREST,ROMANIA 
Report date: 
Boiler characteristics: 

ANNEXE VII 

- .  . I I I -"- " I Type (satunted/superheated) Saturate I Stack temperature,after I 1 

. NamcMumber 
Manufaduer 
Type (firetubelwatertube 

STEAM GENERATION DATA FOR 12-MONTH AUDIT PERIOD 

CIR 2.5 
CUG-CLU J 

Fi retub 

Capacity (tanslhour) 
, Year installed 
Very last major overhaut 

Operational? (ycslm] 
Steam pressure 
Steam tem~erature 

2.5 
1905 
1993 

STEAM GENERATION BY PLANT IMPORT SALES AND OlSTRlsllTlON TO COSUMERS: 

- 
YES 

18 BAR 
+9n~i~c 

economizer 
Stack gas analysis : percent 0 2  
Combustion efiidency 
Blowdown anafysii : dissolved 
solids PPM 

Meter 
Reading 

Malrkrylyear 

Fuel 
Consumption 
WoaVtons 

Steam 
Generation 

tons 

Steam 
Generation 

GJ 

Steam 
Purchased 

bJ 

Monthly 
Emciency 

% 

Loeses&Unaccounted 
GJ 

Unusual Operating 
conditions 



ACTION PLAN - SUMMARY OF ENERGY EFFICIENCY PROJECT OPPORTUNITIES 
PREPARED FOR USAID and HAGftElR BAI I iLY  CONSULTING INC. 

PLANT NAME :MOBINS S.A. 
ADRESS : S t r  Valea Cascadelor 26,sector6,Bucharest,ROMANIA 
AUDITOR ' S NAME : CAMfGK) Ltd 
REPORT DATE :I995 

ANNE= VIII 

BASELINE-EXISTING CONDITIONS 

BASE CASE 

Note:l)asumes that the actions are taken in order of best p-ack period first,in order 
to take into account the interaction between the various mpasures 

Adion 
No. 

1. 

2. 

- 

Thermal 
Comunptibn 

GcaVyear 

7938 

Action 
description 

Control wood 
moisture process 
Control automatic 
wood moisture 

Thermal 
Consumption 

GcaUyear 

Total savings 

Savings as percentage 
of base case 

Thermal 
Consumption 
GcaWear 

7258 

7258 

Thermal 
Consumption 

GcaWear 

67 8 

8.54 

Thermal 
Consumption 
GcallYear 

Electric Peak 
Demand 
MWIyear 

492 

64 

13.0 

Thermal 
Consumption 
GcaVYear 

Electric Energy 
Consumption 
kWNyear 

96.15 

11.75 

Total Energy 
Cost 

millions lei 
/year 

81 8 

Electric Peak 
Demand 

KW 

455 

428 

- 

Electric Energy 
Consumption 

W y e a r  

Total Entrgy 
cost 
/ pa r  

728.87 

721.85 

Actbn 
Project 
Cost 

56.25 

96.15 

Adion 
Pa@ack 
Period 
(yean) 

0.72 

2.37 



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- BULGARIA 

FINAL ENERGY AUDIT REPORT 

for work at 

Muha, S.R.L. 

Pave1 Haralambie 

Invest Proiect, S.R.L. 

for 

Hagler Bailly Consulting, Inc. 



ENERGY AUDIT REPORT 
Prepared for 

USAlD and RCGlHagier BailIy 

1. Plant information 

Name of Enterprise S.C. "MUHA" S.R.L. SUCEAVA 

Address 

Telephone 

Fax 

Contact Person 

Title 

Telephone 

C a l e a  U n i r i i  f .n. 5800 SUCEAVA - ROMANIA 

DORU MUHA 

G e n e r a l  M a n a g e r  

2. Energy auditor information 

Dates - audit started: 3 h ~ c h  1994  audit completed: June 1 9 9 4  

Energy audit company S. C . IIWEST P R O I E C T  S . R.  I,. SUCEAVA 

Address 

~elephone 

Fax 

s t r .  D i m i t r i e  C a n t e m i r  B l o c  1 4 ,  E t . 1 1 1 ,  

a p . 1 4 ,  5800 SUCEAVA - ROTMNIA 



3. Energy audit information 

Energy audit focus - describe the major tasks, or areas of the plant, which 
were investigated during the energy audit: 

The purpose of t h e  a u d i t  was t o  ach ieve  t h e  r e d u c t i o n  of h e a t i n g  

and e l e c t r i c a l  energy. The a u d i t  i n v e s t i g a t e d  t h e  b o i l e r  room, 

t h e  n a t u r a l  and a r t i f i c i a l  d ry ing  p rocess  f o r  t h e  t imber  and 

t h e  e l e c t r i c a l  consumption i n  a l l  t h e  p l a n t .  

Energy efficiency - in the energy auditor's opinion, what were the most 
significant findings of the energy audit: 

The most s i g n i f i c a n t  f i n d i n g s  o f  t h e  a u d i t  were: 

- the  p o s s i b i l i t y  of reducing t h e  h e a t i n g  energy i n  t h e  t i m b e r  

d r y i n g  room by au tomat ic  moni tor ing  o f  t h e  p rocess ;  

- the  r e d u c t i o n  of f u e l  consumption and p o l u t i o n  by i n s t a l l i n n  

burners  i n  t h e  b o i l e r  room; 

- the  p o s s i b i l i t y  t o  r e o r g a n i s e  t h e  programmes of some a c t i v i t i e s  

t o  reduce t h e  co.st of t h e  e l e c t r i c a l  energy consumed. 

New experience - in the energy auditor's opinion, what were the most 
significant lessons learned during the energy audit: 

The need t o  improve t h e  programme of a c t i v i t i e s  t o  reduce t h e  

c o s t  of e l e c t r i c a l  energy. The automation of some of t h e  techno- 

l o g i c a l  p rocesses .  Adequate c o n t r o l  of t h e  burning p rocess  i n  

t h e  b o i l e r  room by r e g u l a r  moni tor ing  of t h e  waste gases .  Improve 

c o n t r o l  of t h e  n a t u r a l  d ry ing  p rocess  of t h e  t imber  u n t i l  t h e  
2 

humidity of 24% i s  reached - t h e r e  by reduc ing  t h e  a r t i f i c i a l  

d r y i n g  pe r iod .  



4. Energy savings 

List the energy efficiency measures ALREADY IMPLEMENTED, during the 
course o f  t h e  audit ( i f any): 

Descr i~ t ion  o f  measure Fuel saved Pavback 

years 

years 

years 

years 

years 

years 



4. Historical production and energy consumption 

1. Summarize the recent production and energy consumption at the plant in 
physical units (also list the type of units per year, i.e. tons/year, kWhiyear 
etc.): 

Year: 

Production: 

Enerqv: 

heavy fuel oil: 

diesel fuel oil: 

natural gas: 

coal: 

electricity: 

steam: 

1990 1991 1992 1993 UNITS 

h o t  w a t e r  95 /75 '~  
other (describe): 

EneravIProduction index: 

thermal 

electrical 



5. Historical energy costs 

Summarize the recent energy cost at the plant, for the base year of the audit 
and following years, in terms of monev per year: 

Year: 

heavy fuel oil: 

diesel fuel oil: 

natural gas: 

coal: 

electricity: 

steam: 

other (describe): 

UNITS 

6. Previous actions - 

Describe any other projects which resulted in improved energy efficiency 
that  have already been implemented (or are already funded and in-progress), 
bu t  which were not identified in the energy audit. Describe the project, the 
source o f  the idea, the approximate cost of implementing the project, and 
the source of funding: 

This  energy a u d i t  i s , t h e  f i r s t  one on t h e  'lMUHfLi1 p l a n t  

which i s  a n a l y s i n g  t h e  p o s s i b i l i t i e s  of r e c l a i n i n g  t h e  energy 

f r o m  the  v a r i o s  p a r t s  o f  the p l a n t .  



7. Detailed forms - required 

Complete and attach the  following forms: 

Fuel, steam, or heat energy consumption - 12 month audit period 
(complete for each major fuel type for areas studied) 

Steam generation - 12 month audit period (if plant has boiler) 

Energy balance - fuel, steam or heat 

Electric energy consumption - 12 month audit period 

Electric energy generation - 12  month audit period (if plant has generator) 

Energy balance - electrical 

Action plan - summary of energy efficiency project opportunities 

Recommended action - energy efficiency opportunity 
(complete one for each recommended action) 
(attach additional details if required t o  justify project) 

8. Narrative 

Provide any other information which would be useful to  USAID and 
RCG/Hagler Bailly: 

The llMUI-Utt p l a n t  i s  b u y i n g  t h e  e l e c t r i c i t y  f r o m  t h e  N a t i o n a l  

G e n e r a t i n g  S i s t e m .  The h e a t i n g  i s  c u r r e n t l y  p r o d u c e d  i n  t h e  

M U H A 1 s  b o i l e r  room as h o t  water a t  7 5 / 9 5 O ~ .  A s e c o n d  b o i l e r  i s  

r e a d y  t o  be commiss ioned t o  p r o d u c e  s t e a m  a t  0 .7  bar. 

To f u l f i l  t h e  h e a t i n g  r e q u i r e m e n t s  o f  t h e  p l a n t ,  i t  i s  n e c e s s a r y  

f o r  both b o i l e r s  t o  r u n  on  wood w a s t e  and  l i g h t  o i l  



12 hlON1 I 1  AIJDII PEHIOD 

Prepared for USAID and RCGlHagler Badly 

Plant name: S . C. lIMIJml1 S . R. 5. 
Ad*ess: Calea Unirii f .n. 5800 SUCEAVA 
Auditor's name: HARALAMBIE PAVEL 
Report date: May 1994 
Supply conbact term: 

r - -  

I Fuel or heat supply company's name 0 Wn b0 i 1 e ?? . . . . - . - - - - .. . . . . - - . . - - - - - -- - . . . - 

CONSUMPTDN OR BILLNG DATA FOR 12-MONTH AUDIT PERIOD 
FOR: (NAME OF ENERGY FORM): 

Meter Phpical 
Reading Consumpt~on 

~ ~ ~ Y T .  1 un* Total 
Cost 
l e i  - -- 

5139600 . - 

5139600 
- . . . - - -- - 

5139600 - - 

4200000 

4200000 

4200000 

4200000 

4140000 

4200000 
-. 

5139600 

5139600 
- 

5139600 

5977600 

room 

. - 

Heattng 
Index 

GJIHDD - ----- 

-. 

. - . . - - . -- . 

- . . - . . . 

. . ... . 

- . -  - 

- . .. . . - - . 

.. . - 

.- -. - 

- - . . - - - - 

'roduct Inde) 
i J  per: 

Notes 
on plant conditions and changes 

Note: Heating degee-days based on reference temperature of C 



ENEHGYBALAII.' ' water 9 5 ~ 7 5 ~ ~  
ENEAGY TYPE:- 
Pfepared lor USPJL RCGIHqler Ballly 

Reporl dale: May 1994 
-- . - .  . -  - 

Equlprnenl or Process 
Descrrpl~on 

- - - - -- - - - 

Timber drying room 
Furniture factory 

Mechanical workshop 
Adminkstration block - 

)T'& PEAK DEMAN) - -. - . . - - . - - - - -. - . - - - . -. - - . .. ............................. 

)TM ENERGY CONSUWTION A N )  COST (equals tolal billed comumpl~on) . - - -- - - - -- 

u d  at 
eak Demand 
n11s 

lolal 
Energy 
cost 

lei .!year 



EI.ECTRIC ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
Prepared for USAI' ' RCGIHagler Bailly 

Plantname: S.C."PIIUHAt' S .R.L.  
Addess: Calea unirii f .n. 5800 SUCUVA 
Auditor's name: H J ~ ~ L A M B I E  P A ~ J ,  

Report date: May 1 9  94 
Electricity conlrrg! !wms: 

' ~ l e c t r i c i t ~ ~ ~ ~ l ~  company's name Nat i 0na l  GeneraAi g S$st  em 

Contract maximum demand (kW): 410 ... 
- ........................... - ......-.-.- 

Minimum charge (cost): . . 
. . . . . . . . . . . .  

Other: . ........ -. . . . .  -. . . . . .  .- -1 .... 

CONSUMPTION AND BILLING DATA FOR 12-MONTH AUDIT PERIOD: 
...... .... 

Energy 

.- . - ~. 

. . . . . .  

...... 

Decl 83 3750° 1 ----I-: - 

93 oct/ 1 

?3 Novl - - - . - - 

-.  . - ..-- - - 
Energ) 

Reactivt 
kVARt . - - -- - -. 

. . . . .  

. - -. .. - - - 

. - -. . - . . 

... -. . -. - .... - 

-. -. - - - .- .- 

- .  

... 

-.. . .  

- - 

43200 
- 

38600 

~ a >  
Demanc 

kU  - - 

. - 

- 

. - 

- . - . -. . 
Ma) 

Dernanc 

. kVP 

- - 

-. . . . .  

- .  

~ o a d  Total 
Factor Cost 

-- 

250 9 0 -571-2000 _ 

ProducL Index 
Wh per: 

Notes 
on plant conditions and changes 

Peak demand duing aud l  period (kW): 1 410 1 



E N E M Y  BALANCE - kl ' ' 1 1 .  

Prepared lor USWD anr Yaglrr h l l y  

Plantname S.C."IVLLJIFII~' S.R.L. 
Address C a l  ea U n i r i i  f .n. 5800 Suceava 
Audttor's name 

Repod date 
HAHALAMBIE PAVEL 

May 1994 
- . - - 

Equ~pment or Process 
Descr~pl~on 

-- -- - a - --  - 

Concrete mixing s t a t i o n  - -- 
Furni ture  f a c t o r y  - .- - 

Mechanical workshop - 
I 

Timber f a c t o r y  
Timber .- . drying room 

ITAL PEAK DEMAND (equals rnaxlmum bllltng demand) - --- - -- - -  -. 

ITAL ELECTRC ENERGY CONSUMPTION AND COST (equals total b~lled consum(~t1on1 - -  - .  - - 

rverage 
.md 

kW -- - -- 
140  
1 9 0  

30 
40  
10 

8 

Total 
Energy 

Cosl 

- 

34648000 

22848000 

8225280 
10967040 

2741760 

2193408 



ACTION NO I. RECOMMENDED ACTION - ENERGY EFF!CIENCY OPPORTUNIN 
Preoarw for USAD and RCGMagler Balllv 

Plant name: S . C . "T3UII.R" S . R. L . 
Suceava, Calea Unir i i  f.n. 

~udtt&'s name: u a m i m I E  PhmL 
Repondate: 05*04*19'9~ 

RECOMMENDED ACTLON TO IMPROVE E'XIENCY 1% is r e  commended the  acqu i s i t ion  0 1  ports Pie and 
fixed devices t h a t  w i l l  ensure the  automatic regula t ion  of humid an8 d r y  
temperature as well  as the  a i r  udmision and evacuation f r o m  the  drying roar  

. By the  automatic control  of t h e  drying process i t  i s  reduced the  thermical  
energy consume and lumber waste. 

i EXPECTED RESULTS - EFFECT OF RECOMMENDATION 
Etecmcm Total cost I 

'Peak Energy 

I Basel~ne -emsung conamons 11-2 82.25. 1260 4200 715.204, 
After recommended acnon 11,~ 5,9,77 858 3577 265222 

Net reauctlon 0 22.48 402 623 49,982 lar 

COST-BENEFIT ANALYSIS. 

PROJECT COST ESTIMATE Cost Notes 

Engtnwnng destgn 5500 thousand l e i  
27200 n Equtprnant procurement 

3000 n Equlpmant cnstallatm 

Eaut~ment commtsss~on~ng 8000 n 

TOTAL INSTAUED COST 43700 (b) 
n 

tinmatea Increase In annuw ~non-energy) oneranons ano rnalntenance cost 7400 tf4C?lusand le i/year 

PAYBACK PERIOD 

b 43700 - 1,02 'yem -------.----- -- .-------- = 

' a  49982 - c 7400 
RECOMMENDED IMPLEMENTATION SCHEDULE 

Equipment procurement. Equipment i n s t a l l a t i o n .  
A c t i v ~ t i n g  t h e  equipment. 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNlN 
Pmarea for USAD and RCGitraoler Balllv 

Plantname S.C. ccEUHAtr S.R.L. 
~ddress. Syceava, Calea Unir i i  f . n. 
Aud~tor s name HARALAMBIE PAVEL 

Report date. 05 -04 -1995 
ACTION NO AND BRIEF DEscFilPnoN T n t  and assembly o r  burning l n s t a u a t l o n s  
AREA OF M E  PLANT AFFECES The b o i l e r  house 

CONC'TlONS~ight now, t o  feed the  e x i s t i n g  b o i l e r s  we consume 
1398 tons/year of s o l i d  f u e l .  Counting the  t o t a l  time ava i l ab le  f o r  one 
person which i s  1870 hours/year, f o r  the  feeding of the  b o i l e r s  for a who: 
year ,  5 people would be needed. Also, we must take i n t o  accomt  powder 
emissions (soot )  f o r  enviromental purposes. The beneficiary should i n s t a l l  
a purifying assembly f o r  the  gases given off  from burning. 
RECOMMENDED ACTION TO IMPROVE E-FiCIENCY 

To avoid the  pol lu t ion  of the  enviromment with 
powders and t o  reduce t h e  consumption o f  Zuel and t o  increase the  e f f i c i e r  
cy of the  b o i l e r ,  it i s  recommended t h a t  3urning i n s t a l l a t i o n s  f o r  l i g h t  
o i l  i s  procured and i n s t a l l e d  and t h e  now disposable wood waste i s  sold t c  
the  population. d 

1 EXPECTED RESULTS - EFFECT OF RECOMMENDATION. 
Elemcnv Fuels, heat ana steam: To cost I 

a p e a  tcc/year  s taf f ldmY,  %ousan8 
kW , MWhMear: 

i Bluetine -ex~snna conomans 2,2 1 4 B 4  514 5 75028 

:Alter recommcnaecl aCbOn 408 - 59600 

Net redumon 292 14034 106 5 15428 ,,, 
COST-BENEFIT ANALYSIS. 

PROJECT COST ESTIMATE. Cost ~ o t e s  

Engrneanng derlgn 2500 thousand lei 

Equipment orocurement 

Equrprnent ~nstallanon 

TOTAL INSTALLED COST 29500 thwsan lei 

PAYBACK PERIOD 

:RECOMMENDED IMPLEMENTATION SCHEDULE: The procurement of the burning i n s t a l l a t i o n e  for 
l i g h t  o i l ,  the  i n s t a l l a t i o n  of the  b o i l e r  and i t s  ac t iva t ion .  The i n s t a l l ;  
t i o n  of the  burning assembly for l i g h t  o i l  can beqset t o  work within 30 

days of receiving it. 



fiefering te action no. '  about the  procuremnnent and i n s t a l l a t i e r  
of the l i g h t  o i l  burning equipment, here you hove the  fellowing 

d e l a i l s :  

- the  b o i l e r ' s  burning reom dimnsions  are:  -1enght 2 , O  m 
-breadth 1,l m 

-height 1 , 2  IE; 

- the depression i n  the  focus: -2 f -5 na H a O ;  

- t he  f m l  need t e  be ram up t o  +20°c before the i n j e c t i o n ;  

- it  i s  recornended t h a t  the warning s i s t e n  ef the f u e l  t o  be 

i n t e g r ~ t e  i n  the  apperatus; 

- the l i g h t  o i l  burner need t o  be i n s t a l l  i n  the working f r o n t  
of the b o i l e r  and it need t o  provide a hest  flow o f  150303 f 

800030 Kcal ./h; 

- the  b o i l e r  i s  working with na tu ra l  draught threugh the  stove 

pipe ; 
- the feeding viith f u e l  i s  done f r s ~  the heating roox ' s  reser-  

v o i r  through f r e e  f ~ l l ;  

- t he  fuel c h a r m t e r i s t i c s  are: 

-the r e l r t i v e  densi ty  a t  2 0 ' ~  Pnax. 0,935; 
-the v iscous i ty  rt 2 0 @ ~  i s  $ , 5  E'E~x.;  

- the i n f l a ~ a k i l i t y  M 5 5 ' ~ ;  

-the w k t e r  0 ~ 5 % ;  

-the cinders (kshes) 0,15$; 

-sulphur 26; 

-the f reez ing  point - 8 ' ~ .  



7 e ~ ~ n  date: 05.04.1995 
epgmb metering of  $he e l e c t r i c z l  energJr conswnpt i on  
urn n~ -kw-t T ,  2 c-f &an8 wp- 

AREA OF Ti iE PLANT AFFECT:; Whole of t h e  f a c t o r y  - 
FINDINGS COPJCERNING MISTING CONClTlCNS 

A t  p resen t  t h e  e l e c t r i c i t y  i s  suppl ied from the  
Nzt ional  X l e c t r i c i t g  System and i s  chnrged a t  one tarr if  even if n i g h t  . 

o r  day o r  meelrends. 

SECORIMENDED ACTICN TO IMPROVE CZZiC!ENCY It i s  recom~ended t h a t  sn e l e c t r i c a l  meter  
( type  3 phase, 50 Hz, jx380/220V, 3x5A) i s  p u r c h ~ ~ s e d  and i n s t a l l e a  whicH 
w i l l  be a b l e  t o  nelloure t h e  s e r a r a t e  consunlption of t h e  energy used between 
06,00-22.00; 22.00-6.00 nnd weekends. This  will enable t h e  e l e c t r i c  energy 
t o  be reduced s ince  t h e  n igh t  weekends t a r r i f  i s  approx-imz-tely 1/2 t h e  
day t i m e  tm-r i f .  By r e p r o g r z ~ x i n g  some of t h e  a c t i v i t i e s  i n  t h e  f a c t o r y  t o  
n igh t  and weekends per iods  we should rtchive t e a t h e r  savings.  

EXPECTED RESULTS - EFFECT 3 F  RECOMMENDATlGPl 
E~emctrv  Fuels heat m a  steam TOW cost 

,?ea)c Energy tFou sand 
kw !.lWh/veer 1 e l  wear 

aaseltne -exsang conalaons 180 25704 
After recommended ecaon 180 20642,4 
Net redUCtlOn ' 5061-96 ,a, 

-- - 

COST-EENEFIT ANALYSIZ - - - - -. . - 

PROJECT C3ST ESTIMATE 

Engtnnnng destgn 700 I t  

Equmment commlssslontng 500 I(  

TOTAL INSTALLED COST 9000 (b) 

Estrnatea Increase In annuat man-energy, ooeratlons m a  marnrenance cost 5 40 cc, 

work and t r z i n i n g  of st:.ff. It i s  e s t i m t e d  t h a t  t h e  a e t e r  ca.n be i n s t a l l e  
and s e t  t o  work i n  7 0  W y s  ?.f-Lcr de l i ve ry .  



3ECOMMENOED ACTION - ENERGY EFFICIENCY OPPORTUNIN 
Pre~area for USAD and RCG,Haoler Balllv 

Plant name. S . C . "I.?UIJA" S . R L 
Addresf: S11ce;tm, C?.lea U n i r i i  f .n. 

A C ~ O N  NO AND BRIEFCESC~~IPTION ~ ~ ~ i o d i c ~  bllyve asis i n  o r d e r  t o  determln: 
efr-excess! m s - A s  
The b o i l e r  house 

FINDINGS CONCE~NING EYI5TINGCCNCITI3NS ~ p n t l y ,  t h e  b u i l e r  h011 ~ e  dogs n o t  P S e S S  any 
eqllipment f o r  burned. gas enzlpris, ~ r a c t i c r . l l : r  t h i s  o i . ~ r e t i o n  i s  n o t  ex-ecu 
t e d .  

SECCI.1MENGED ACTIC:: TO IMFROVE E==tCIENC < It is reco!;u.~ended t h e  acquis!.tion of  a d e v i c e  f o r  
burned-gns ~ . n z . l ; ~ r i s  with which t o  he d e t e r s i n a d  t h o  n o q t ~ n t  of  NO,, 302, 
CO, 0 2 ,  P ~ P - P I C C S E ,  thp con teq t  of s o l i d  w z s t e s  ( s o o t )  ~nrl burning y i e l d .  
 wit}^ t h e  : l i d  of t h i s  d e v i c e ,  i t  v r i l l  be innroved -the b i ~ r n i n g  v i e l d  of t h e  
f u e l  and  it will. be avoided t h e  environment p o l l l ~ t i o n .  

EXPECTED RESULTS - EFFECT OF RECCMMENDATlON 
Elecmcrrv Fuels. neat m a  steam Total cost I 

~Penk Energy 
kW MWhlvear t c c/y e?. 1- t h ~ ~ p n d  l c  

Basel~ne -ex~sonu conamons 25 7 37514 
Ansr recommended acaon 

Net reauctlon 77 11207 ,a, 

COST-BENEFIT ANALYSIS 

PROJECT C3ST ESTIMATE Cost Notes 

Engineering aeslgn 

E a u ~ ~ m e n t  procurement 

TOTAL INSTALLED COST 16600 m, 

Esnmatea ~ncrease In annusl ~non-energy) ocerancns ano rnamtenance cost 1000 t l l i ) q ~ l  sand 
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FINAL ENERGY AUDIT REPORT 
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Mihial Zdravcu 

Arcon, S.R.L. 

for 
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ENERGY AUDIT REPORT 
Prepared for 

USAID and RCGlHagler Bailiy 
: 

I .  Plant informatiod 

Name of Enterprise 

Address STR, 'rI1EODOR PALLADY 133.45 -. 

BI CIIAREST SECTQR 3 

Telephone 

Fax 

Contact Person 

Title 

Telephone 

2. Energy auditor information 

Dates - audit started: 25 MARCH, 1994 audit completed: 

COOP ERA TI OFT KANA GER 

APRIL., 1994 

Energy audit company ARC011 SRL 

Energy audit team leader ENG. MIIIAIL ZDRAVCU (CELT) 

Address S T R .  I ~ ~ R .  OD'OBESTI T T Q , l , B l , Z 2  ,AP,59 

CF74578 BUCHAREST,  SECTPR 3 RQF+1AFlIA 

Telephone 

Fax 



3. Energy audit information 

Energy audit focus - describe the major tasks, or areas of the plant, which 
were investigated during the energy audit: 

3 .  GAS STATION 

Energy efficiency - in the energy auditor's opinion, wha t  were the most 
significant findings of the energy audit: 

2. EUCTRICAL ZITEEGi C( BSU1fTTIOP.T REDUCTION 

3 ,  REDUCTION OF HEAT LOSSES I T 7  AIR PB GAS F I R E D  WRPTACES 

4.  IMPROVIITG CCM.i3USTIlnN EPFICI EITCL .4T GAS ??I RED FURl'TuCXS 

PROVIDIUNG H I  GI1 EFF. BURBERS 

5 .KIPTIMISATION GF C'CMBUSTION AT GAS P I R E D  NRPTACES 

New experience - in the energy auditor's opinion, wha t  were the most 
significant lessons learned during the energy audit: 

2. EPRCIEXC i OF GAS AITALxSER 

3 . THE AUDIT S x STEM 



4. Energy savings 

List the energy efficiency measures ALREADY IMPLEMENTED, during the 
course of the audit (if any): 

Descr i~ t ion  of measure Fuel saved 

1. ITEV BURITERS AT FURITACE C-2 151 

2. COMBUSTIOX OPTIXIZATION 

Savinqslunits Pavback 

years 

years 

years 

years 

years 

years 



4. Historical production and energy consumption 

1. Summarize the recent production and energy consumption at  the plant in 
physical units (also list the type of  units per year, i.e. tonslyear, kWh/year 
etc.): 

Year: 1990 1991 1992 1993 UNITS 

Production: 
E?M: SHED GLASS IT?mS 149468 TOZYUR 

Enerqv: 

heavy fuel oil: 

diesel fuel oil: 

natural gas: 

coal: 

electricity: 

steam: 

other (describe): 

11 . !V 

Enerav/Production index: 

thermal 

electrical 



5. Historical energy costs 

Summarize the recent energy cost at  the plant, for the base year of the audit 
and fol lowing years, in terms of money per year: 

Year: 1990 1991 1992 1993 . UNITS 

heavy fuel oil: 

diesel fuel oil: 

natural gas: 

coal: 

electricity: 

steam: 

other (describe): 

6 .  Previous actions 

Describe any other projects which resulted in improved energy efficiency 
that have already been implemented (or are already funded and in-progress), 
but  which were not  identified in the energy audit. Describe the project, the 
source of  the idea, the approximate cost o f  implementing the project, and 
the source of  funding: 



7. Detailed forms - required 

Complete and attach the following forms: 

Fuel, steam, or heat energy consumption - 1 2  month audit period 
(complete for each major fuel type for areas studied) 

Steam generation - 1 2  month audit period ( i f  plant has boiler) 

Energy balance - fuel, steam or heat 

Electric energy consumption - 1 2  month audit period 

Electric energy generation - 12 month audit period (if plant has generator) 

Energy balance - electrical 

Action plan - summary of  energy efficiency project opportunities 

Recommended action - energy efficiency opportunity 
(complete one for each recommended action) 
(attach additional details if required t o  justify project) 

@ 8. Narrative 

Provide any other information which would be useful to  USAlD and 
RCGIHagler Bailly: 



iLECTRlC ENERGY CONSUMPTION - 12 MONTH AUDIT PERIOD 
'repared for USAID and RCGIHagler Bailly 

'Ian! name: SmRQM 
ddress: sty: THXIDCR PALLADY 45 BUCHAREST E C M A N I A  

wditor's name: T,QHAI L ZDRAVfJJ 

(eport date: MARCH , 1994 
leckicity ConBact lerms: 

~ ~ i ~ c ~ d i t y s u ~ ~ ~ ~  company's name --_RE1EL.. - - 

Contract maximum demand (kw): 60 00 . . . . . . . . . .  - . . . . . . .  . . 

Minimum charge (cost): 
. . .  - .....-.. . . .  . - .  

ONSUMPTION AND BILLING DATA FOR 12-MONTH AUDIT PERIOD: 1993 
Notes 

on plant conditions and changes 

-- -- 
Ma, 

Demanc 

- k"! 

5573 
6 ~ 3  9 
- 

62 14  -. -- - 

6324 
-- - 

6266 
-- - - 

- 6175 

- 5 9r.5 
5 579 
5 6 r 7  
5 915 
- 

- . 5724 
5824 

588 2 

-- -- 
Load 

Factor 

--- -. 

c ,86 -- .- - 

~ , 9 3  

c ,96 
c ,98 

c ,97 

. - ....... 
Total 

UBS '  
product.. index 

tWh per: 

-- 
Meter 

Reading 
.Wday l r  _ 

=nl--l- . - - - - . - 

ebl I 

tar/ I -- 

~ r l  I -. - 
: a y l I -  --- 

un l  I 
- 

JI'--/- 

w--/-- ........ 

.PI-/- . 

ZV I -- 

3v/ I 

?=I / 

jTAL 

*+& Peak demand d u m g  aiidi; period (kW;. 1578 0 1 
,.-A 



I- I.-.dO4 .-. a ION 40NT I[1 PE 
JA,TJi G% 

.)ared tor USAID and RCGlHagler Bailly 

. t  name: ST1 R:gM 
,ass: BUCHARSST ElOIvTAI\XA 

. . .  - . . . . .  . -- -. . - - 
FA G!X 

-.-. -. - - 

6 - - -  -- -- 
demand: 5 ) 5 ~  - 10 ...... lm -- - - /MQ - -. -. 

SUMPTON OR BILLING DATA FOR 12-MONTH AUDIT PERIOD 1 9  93 
(NAME OF ENERGY FORM): ~ J A ~ P ~ L  GAS 

. . . . .  

Notes 
on plant conditions and changes 

_ _  _ _ _  . ._ - -- 

-. . - - - - . - .  

...... .................... 

_ ._ - - . . . .  . . 

...... ............ 

- 

. . . .  . . .  

_ _  _ _  .- . . . . . . . . . . . .  . . . . . .  

. . .  __ _ _ _  - . . . .  .. . ..... 

. ._ _ _ _ . - .- .- - .- - . .- - 

. . . . . . . .  . . . . .  _ _  _ . 

_ _ _  . . . .  . . 

- .  -.- . - -  . . 

. . . . . . .  . . . .  

- - 
Monthly 
Heating 

--- -7 

physical 
; o n s u q m  / ; 
unit5 = 

5c19  ..... 

4641 

Product. lndex 
GJ per: 
---- TO 

Heating 
Index 

GJIHDD -- 
Thermal 

Note: Heating degee-days based on reference temperature of - 



3 N P t M  - SUhlhWJ1Y k W R G Y  CF f KXNCY P R O J t i l  (:I'f '(>~IlJP4ll  11 S 
cud fw S*R) md RCUlagkr  BaRy 

. STIRCIM BUCHA2EST 
e= Str, THEODQR PALLABY 45 
cr.snamc Miha3l ZDZnVCU - 

MPRY OF RECOMMEMXO ENERGY EFFICIENCY ACTIOM 

Tat. CTHi 
Therrral 
Ccrsump!'m 

_Gllyear  

cmn 
No. 

-- 

~l . 

. 

A 2  

Fut 13nergy. Teay ... i n  a c t i ~ n .  t r .  
3nergy Lcsnes 

- . - -  
Reduc e ~ c m r  ess i d  A i r  L o s s  es 

. . . . . . . . .  . ............ 

Reduce Heat - -- L c s s  . es .n Gas E r e d  Fur 
nace-and Anpealing-.?hnels -- 

Smsrcve-Heating I'jystem c f .  Plant Bui 
Gas litire 

. . .  

.... 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
- mared tor USAD and RCG~Waaler Ballv 

ant name: STIR9II 
~ d d m s :  BUCHA REST RD:'JA!Iil 

- 
ACTION NO. AND BRIEF DESCRIPTION 

A l h t  E n e r ~ y  E f f  .Teams i n  a c t i ~ n  t c  reduce Energy Lcsses 
~ E A  OF THE PLANT AFFECTED OLAPITT S11RPhl 

I 
FINDINGS CONCERNING EXISTING CONDITIONS 

Some E l e c t r i c  l { n t n r s  are underlcaded and ~ e w i n d e d .  Pelwe? f a c t c r  i s  r,93i 
Tranoformers a r e  5 ~ 3 3  l eaded .  Breakers  and c r n t a c t o m  a re  c l d .  6kV cablep 

a t  main f e e d e r s  a r e  out ofLife d a t e  and with many j c i n t s .  Pwer  f a c t c r  I I 
i s  ccmpensated b a a i c l g  vrith c a p a c i t n r s  and twc s incrcnucs  motors 6kV. i - 

4 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY Elabrjrate a maintenance prcgram, 
Use COG ~ ~ 1 % ~  c n  V - B e l t s  Drive,  Replace f a i l l e d  m n t ~ r s  wi th  hi& 1 
Rf f i c i e n c y  I r tnrs ,  Replace und s r l ~ a d  ed mc.trrs. Check a l l  e l e c t ~ i c  sydt &a 
(cnntac tc~r r : ,b rea l re rs ,capac i t  vrs, e l e c t r i c  c r n t a c t s  t i g h t e n i n g , e t c )  
Replace 6kV c a b l e s  a t  main feed ers .Teta1 savings  achiveable  through n6 
cos t  maiiitena~ice prcgram 2% ccut r>f  t r t a . 1  e l e c t r i c a l  consumpticn exclu- 

d i n g  ccmpressed a i ~ ,  

@ W E C W  RESULTS - EFFECT OF RECOMMENDATION 
Eleclncny Fuels. heat and steam Total cost ( 

]Peak ,Energy 1 

kW I MWhIyear I I 
1 Basel~ne -exlsbng condltlons i479251 I 2395900 

I 

After recommended acbon i 147"j17irn 637 1 p375542 
4~7 .363  2 ~ $ 3  68 Net reductron 

USD PROJECT COST ESTIMATE: Cost Notes ! 

Engineenng design 

Eaui~ment Drocurement 

- - -  -- 

Equ~pment cornrntssslontng - 1 1 

TOTAL INSTALLED COST @) 1517 I 
i 

Esllmaled Increase In annual mon-energy) operanons and rnalntenance cost I (C) - 
i 

PAYBACK PERIOD: I 

b : 1 5  17 I: ,p7 lye- ---- ---- - ------_-______. = I 

,,, 2r3 58 - lc: - 
a RECOMMENDED IMPLEMENTATION SCHEDULE. 

i 
1 



EXPECTED RESULTS - EFFECT OF RECOMMENDATION. 
Erectncrtv FUCIS. heal ana sieam: Tom cost I 

'Peak tnergy -- -- 
kW MWh/veart U W  year : 

Basetlne -exlsana conartmns 47925 23 95 9c o 
Attar recornmenaea actlon 46713 2335300 
~ e t  reaucrron 12 12 6 0 6 ~ 0  ( 

CDST-BENEFIT ANALYSIS 

PROJECT CCST ESTIMATE Cosl 11 Notes 

Eng~neenng oeslgn 2 9 ~ 0  

Equtpmcnr orocuremcnr 

Eauroment lnstallauon 

TOTAL INSTALLED COST (b)59900 

Esttrna~eo tncrcasc In snnua rnon-energy, ooerauons ano malnrenance cost (C, - 
PAYBACK PERIOD 

a(;pGrp - a C - 
RECOMMENDED IMPLEMENTAllON SCHEDULE 



RECOMMENDED ACTION - ENWGY EFFICIENCY OPPORTUNITY 
Pr-ared tor USAD and RCGMagler Bailly 

PECTED RESULTS - EFFECT OF RELUMM~NUAIIUN: 

I 
Electnctly Fuels. heat and steam: ,Total cost ( 

lPeak ,Energy 
kW I MWhlyear I ! !!!J 1 I @sac, , 

I I er recommended actton 1935.&7 5 ~ 5 2 1 9 2  

)ST-BENEFIT ANALYSIS 
! 

cost TJSD PROJECT COST ESTIMATE Notes 

Engineering dwgn  

Equipment procurement 

Equtpment lnstallatlon I 
Equipment commtssslontnq 

TOTAL INSTALLED COST @) .43c;o:, 1 
! 

cstmated ~ncnase tn annual (non-energy) operahons and matnrenance cost (d 
- 

PAYBACK PERIOD: I I 

ECOMMENDED IMPLEMENTATION SCHEDULE. 
I 
! 
i 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prcoared tor USAD and RCGMagler Barllv 

- 
ACTlON NO. BI 

! 

I EXPECTED RESULTS - EFFECT OF RECOMMENDATION 
I Eleclnclty Fuals. heat and steam Total cost ( 
I 
I [Peak Energy : TJ i u ~ / y e a r  ! I I 

kW I MWhlyaar I 

Net reductron 15.7 62323 (a) 

PROJECT COST ESTIMATE: Cost us!) Notes 

Equ~prnent procurement 13 r . r .9 

Equipment cornrnlssslonmg 

TOTAL INSTALLED COST @I Urrr 

Esttmated Increase tn annual (non-energy) operanons and rnalntenance cost I (c) - 
PAYBACK PERIOD: 

a RECOMMENDED IMPLEMENTATION SCHEDULE 



RECOMMENDED ACTION - ENWGY EFFICIENCY OPPORTUNITY 
PrebareO tor USAD and RCGinapler Ba~llv 

ACTION NO. AND BRIEF DESCRIPTION 
32 , 1I:ZRC VE C"X3USTI T EPPI CI SI:C J. AT GAS FI i),m mR??hCas - 

) EA OF THE PLANT AFFECTED 
n - ~ n - e ~ . . m x  n 7 n n 
F'U1II:HVllr V- 1. V-L 

FINDINGS CONCERNING EXISTING CONDITIONS: 

PECTED RESULTS - EFFECT OF R~LUMMCNUAIIUN: 
Electncm, Fuels. heat and steam: TOW cost I 

 peak Energ? 

i Baseline -exlstlng condluons 47925 2 ~ 3 2  7 4 9 6 ~ - 9 2  
tor recommended acuon 47725. 1534,241 6929576 

Net reductton ~ C O  497.759 566516 (a, 

PROJECT COST ESTIMATE Cost U m  Notes 

Engineering destgn 5 r n o  

Eaut~ment ~rocuremtnt 112~00 

TOTAL INSTALLED COST (b) 119r c; o 

sttmated Increase tn annuaI tnon-energy) oDerauons ana matntenance cost (c) - 
PAYBACK PERIOD 

a €COMMENDED IMPLEMENTATION SCHEDULE. 



:TION PLAN - SUMMARY OF ENERGY EFFlClENCY PROJECT OI'PWTUNlT IES 
,par& tor ISAID m d  RCCiIHqlel Bollly 

n t  name. 
Idrest: 

,attor sname. 
8ij.h ai 1 Zd rav cu 

port date: 

March, 1934 

_______._ .. . -- - . . . . . . - .. . - 

G E  CASE 
. _ .  _ _  _ . - .  ^ .. . . . -- 

. . _ _ ._. ---- - . - . . 

LIST TT"0 1 . . -. - - - . . . - - - -- - 
s ~ e s  a t . n r  c-  st aM 

22- -R&uce. Cr. mpress.ed.--Air hss es - - 

.3.1 Reduce Beat ksses 
, 

_ _ _ _ _ - -  ______ _ _ _  - - - - 

2.1 . ____ Imprn -___-. v e __.  C.. mbut- i r .n.at .  -Gas Pi red Fur 

- 
,1~2 .-xed uce._ @-.mgp..egr;-ed.Air .. L .-RG.eEI . 13.2i w 3 u c e  Heat _ _  L _ _  s3.s _ _ _ _  

12.2 ~ m p p - v  e C me. E f f i c i e n c y  
. - - -- - - - - - - - - . . . -. . . _ _  _ . . . _  _ _ __ . . . - 

WNGS AS PERCEMAGE OF BASE CASE - 

leclnc 
eak 
emmd 

kW . - 

. 

lulat  
Energy 

cost  

.BE!! 

o 74 9 . 6 ~  92 

Eleclnc 
Peok 
Dernmd 

kW . 

588 2 

Acl im 
layoach 
Period 

wears) 

r ,4! 

r $3 
595 

,-& ,6 - 

1 
1 

0 ,7  

,E 
,. 

- 

~ ~ 1 ~ :  mmes ma[ x 1 l m r  are t a m  n order ol best payask perod  llrst n order l o  lake mlo account the mtemctlon between the vaf~ous measures 



RECOMMENDED ACTlON - ENERGY EFFICIENCY OPPORTUNITY 
Prcoareci tor USAD and RCGrMagler 0aillv 

ptmtnme: G T I R O M  j3uchaYeot , Rrmania. 
Address: 

Aud~tor s name: M-jh a i  1 Z d  ra.v C U  

a 1  1 
ACTION N 0 . n  A * 

ACliON NO AND BRIEF OESCRIPTION 
A l . 1  Reduce Znergy L e s s  

AREA OF THE PLANT AFFECTED 
ST1 RI!M PLAIE 

FINDINGS CONCERNING EXISTING CONDITIONS 

Plant  h a s  a b ig .amc~ul~ t  cf V-Belts f - r  dr ives  with shc r t  l i f e  and 
low e f f i c i e n c y ,  

EXPECTED RESULTS - EFFECT bt HtLUMMtNUAIIVN 
Electncny Fuels, neat and steam: Totd cost I 

I Peak Energy 
k~ I ~ ~ t i / v e a r  I U SD /year I -- - - - - - -  - - -- - - - - -- - - -  

Baselme -extstmg cond~t~ons 47935 2 3 9 5 9 0 ~  
Alter recommended acuon 

11 ' /g  '36 - 6  239458 0 

Net recluctlon ? 6 . 4  13 2 c :!a) 

COST-BENEFIT ANALYSIS 

PROJECT COST ESTIMATE cost IT': ;') Notes - .  

Engineering des~gn 

Equ~pment procurement 

Equipment tnstallat~on 

TOTAL INSTALLED COST 
@) 6 n  r? 

Eshrnatea Increase In annuiu (non-energy) operarlons ana maintenance cost (C) 

PAYBACK PERIOD 

b j~ I'  years ---- ---.------ -.------- 
= -4-45- 

a1321) - c 

RECOMMENDED IMPLEMENTATION SCHEDULE 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORNNllY - Prc~sreo for USAD and RCGMagler Balllv 

-.% Aud~tor's name: f i j l a i  1 Zd aV cu 
a e p o f l d a t e :  l a r c h ,  1994 - 

ACTION NO. AND BRIEF DESCRIPTION: 
A2.1 RZDUCE CCJMPmSSED AIR LQYSES - 

4 ,AREA OF THE PLANT AFFECTED: 
STIRCX'I PLANT 

FINDINGS CONCERNING EXISTING CONDITIONS: 

Plant  h a s  27 yea,rn p l d  1.S.Machines high c~nsumption ef compressed 

a i r .  Plant has  71,9$ frem E l e c t r i c  Consumpticn f c r  product inn r f  corn- ' 

pressed air.Many leaks on C.#.System. 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 

Reduce cnmpresaed a i r  leaks  by e labnrat ing a maintenance p r r  gram. 

2rovide  a n  u l t ragonic  l eak  de t  ectiar t c  h k a t e  a i r  l eaks .  

Equipment: Fhwmeters..  .19r>o USD 
Leak d 2t e c t ~ j r  . . . 5ccUj'D 

I 

a, EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 
Elemcrty Fuels. heat and steam: Total cost ! 

I Peak Energy 
kW I MWh/year I USD /year ; 

, Basehne -extsung condtttons 76718 1 3 3 5 9 ~ 0  
I After recommended aaon  76658 I 13329~0 
Net reductton 6 0  3000 (a) 

COST-BENEFIT ANALYSIS. 

PROJECT COST ESTIMATE. Cost T I  ?T) Notes 

Enginecnng deslgn 

Equtpment procurement 

Equtpment tnstallabon 2~ 0 ! 

TOTAL INSTAUED COST 

Esttmated Increase In annual lnon-energy) ooerauons an0 matntenance cost (C) 

PAYBACK PERIOD 

i 
RECOMMENDED IMPLEMENTATION SCHEDULE. 



iiECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
-7  Preaarea tor USAD and RCGtHaaler Balllv 

ACTlON NO. A j  ..i? 

f Plant name: 
Address: ST1 RCN, Wchares t  , iirmania 
Auditor's name: Phihai 1 Zd rav cu 

I Reoort date March , 1994 
ACTION NO AND BRIEF DESCRIPTION 

A3.2 Reduce heat  l f s s e s  
AREA OF THE PLANT AFFECTED 

S TI R%'i T'L4 ITT 
FINDINGS CONCERNING EXISTING CONDITIONS 

Pact c r y  h a s  l r  furnaces .  Tdaint enance d u r i n z  o p e r a t i r n  1 - f  t h e  furnaces  
i s  performed with d i f i c u l t i e s  due t ~ l a k t r f  prcper  equipment f c r  hot r v r k s .  

Heat 1c.sses on air a r e  high due t c  cmtsicte t empera.ture rf s h e l s  Avg. 
35r 'c, 

SECOMMENDED ACTION TO IMPROVE EFFICIENCY 

Imprr: v e maiart enanc e p r r  c edur es at fuYnac es  by: , 

-p r rv id ing  a s u i t  f c r  h ~ t  wrl: t c  p r c t e c t  opera tor  aga ins t  c l r s e  work 
at temperature c f  locno C ,  abrut  15 minutes. 

- impkclve a c t u a l  d e s igne  tjn furnaces  by prnviding i n s u l a . t i c n  b lankets  

of t h e  g laaa  fu rnace  r!n cmwn. 

I 

EXPECTED RESULTS - EFFECT OF RECOMMENDATION 
Electncnv Fuels. neat and steam: Total cost I 

 peak Energy 
k~ ; MWh/year I Ta USD//year I 

Baselme -ex!snng cond~ttons %32,cc\0 5 3.n ~1192 
After recommended a c t m  2n 16.8 6 1  5 ~ 6 2 1 9 2  
Net reducnon 3-5 . 139 3 8 r o o  (a) 

COST-BENEFIT ANALYSIS 

PROJECT COST ESTIMATE Cost 1I.m Notes 

TOTAL INSTALLED COST 38r\cc. 

Est~rnatea Increase tn annua rnon-energy) oDerarlons ana mamtenance cost 

PAYBACK PERIOD 

I I 

RECOMMENDED IMPLEMENTATION SCHEDULE 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORNNITY 
P- -wed  for USAD and RCGMagler Barlhr 

P nnarne: 
Address: 

A itor's name: !;Ti h a.i l Zd r a v  C U 
, on  date: Narch, 1994 

AcnoN NO.AND BRIEF DEscRIPnoN: 132.2 Lmprov.e cclm bust lo n ef fi c i  enc y at gas fired furnacles 
7 EA OF THE PLANT AFFECTED: 

F n r r w  
FINDINGS CONCERNING EXISTING CONDITIONS: 

mxners  on C - 1  are 27 years  r ld , Ratio A I R / G A S  i s  not control led by an; 
II\T-LTlJE Cvmputer and D i g i t a l  Controllers, F.D.FAIT i s  dr iven  wit11 an asyn- 
c m n - u s  Motor v!ith f ixed speed and F l o w  Regu la . t i~n  C o n t r o l l  Valve on 

exit . I 

-RECOMMENDED ACTIBN T 3  IMPROVE EFFICIENCY 

AUDIT TEAM crime t t - 1  t h e  crnclus icn thak burning System a l rng  with Meltiing 
Ba.th r.n furnace  C - 1  has t c  , be  changed and cr!mbusti~n cc.ntrr!l shall be/ 

imprcved providing: 
I 
I 

(16) IEgh Ef f .Burners f i -  r 15r~sNm3/hr LHV=83rc kCal/Em3 t o  obta in  3.580'~ 
i n  furllace ,.:,it-h aa ~ptirnum c~mbus t ion  and a t  lea& 180 ~rl/Day Producticn, 
(la&) D i c i t a l  Multichanel C ~ n t r ~ l l e r ( 8 C h a n e I s  min.) t o  p r o v i d e  ccnt ipu~ul  
E D  with 4-2. mA Input/Cutput capable t c :  comunicate with RS232C inch& 
d ing  Cramputex a s  i n  l i n e  i n  a gas fired furnace-tsaf t .  I 

I ( 2 )  Va r i ab l eP requencyL ' r i ve f r . r  F.D.FABS 22k~/C- land  15k:7/C-2 
I 

ECTED RESULTS - EFFECT OF RECOMMENDATION: 
Electncny Fuels. heM and steam: Total cost 1 

I IPeak Energy , 
I k w  I ~ ~ h l y e a r  I T J  i USD,,; 

-- 

i Baseline -exlstmg condmons 47925 i 21-32 ' 7496092 
: ter recommended amon 47725 ' '1986*56 7 3 7 2 ~  92 

Net redumon 2r P 45.42 1 2 4 ~ 0 ~  (a) 

3ST-BENEFIT ANALYSIS. 

PROJECT COST ESTIMATE cost USD Notes 

Englncenng deslgn 3 w 0 
Equipment procurement 8 6 5 0 ~  
Equ~prnent ~nstallahon l!j--~ 1 
Equlprnent commlssslonlng I 
TOTAL INSTALLED COST ( b ) 9  IrC' 0 ! 

I 
~st~rnated Increase In annual Inon-energy) operanons and rnalntenance cost [C)  

I 
PAYBACK PERIOD 

b g h ~ 0  I 
0 , 7 3 / l y e a m  - = l 

a 1 2 4 ~ ~ ~ 7 -  . C  - I 
I 

1ECOMMENDED IMPLEMENTAVON SCHEDULE I 
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1. EXECUTIVE SUMMARY - 
1.1 OBJECTIVES,GOALS,RESULTS - 
The objectives of the audit are: 
-To increase the skills of STIROM STAFF to "SEE" ENERGY WASTE! 
-To identify Low-Cost Tuning, Operational and Flaitenance Recommen- 
dattions. 
-To Quantify major energy conservation opportunities (ECO'S), 
-To recommend Long-Range solutions,to energy analysis and process 
energy management issuses. 
-To focus especially on energy issuses energy improvement. 
-To identify instrumentation and low-cost equpament needed by the 
Plant to implement the more attractive energy conservation 
actions. 
The goals are to reduce energy consumption and specific energy 
consumptions ~n production process with better Quality 
,productivity,Ecology and safety. 
The report presents the results from a preliminary energy audit 
carried out by a team of engineers from RCG/HAGLER,Bailly,Inc,and 
ARCON-ROMANIA. 

1.2 RECOMANDATION WITH ECONOMICS - 
STIROM has some energy efficiency efforts already in 

progress. In adittion, detailed energy consumption and production 
9 records are maintained for each department. 

During the brief preliminary enePgy audit performed m 4 @ site,STIROM staff worked with the audit - team to identify 
additional energy efficiency measures. Based on the discussions 
with management,production and technical staff,inspection of 
equipment and operating procedures, anal isysis of plant energy 
and product ion data and measurement of certain process 
parameters,ARCON estimates the potential for energy efficiency 
improvements at the STIRON Plant as 28% without process 
changes.Short term,low-cost energy efficiency and productivity 
improvement projects (a financial payback of les than one year 
each),which if implemented,will enable STIROM to achieve a 
financial benefits of 757813 USD per year.The total cost to 
achieve this benefits is less than 236417 USD.This Actions are 
summarized on the Table l.Z.l.RCG/HAGLER,BAILY and ARCON 
recommends the following procurement budget for STIROM,subject to 
final approval by USAID: 

LIST No1 For STIROM --- 
ITEM1 Universal Digital Measurement KIT SUPERCALL I I 
Multifunctional for process equipament,temperature oC,mV,mA,OHMS, 
similar with DAVIS INSTRUMENTS MD21215,Catalog No RS 120101,Model 
CL4500,COST:2000 USD 
I TEM2 Infra Red Non contact PYR0METER.-45oC to 550oC similar 
to DAVIS Catalog DK 1164198 or Wahl DHS-Sx,COST:500 USD 
ITEM3 Infra Red non contact PYROMETER similar wiith Wahl Type 
DHS-53 Range 600 to 3000oC plus L-50 Close-up Lens for DHS- 
53:COS: 4500 USD 
ITEM4 COG BELTS 
5 Belts/Drive x 4 Drives=ZO Belts type BX llb;COST=600 USD 



I T E M S  U l t r a s o n i c  L e a k  D e t e c t o r  f o r  C o m p r e s s e d  a i r  E q u i v a l e n t  
t o  U L D - 1 0 0  ( S c a 1 e ) ; C O S T  500 USD 
I T E M 6  A n u b a r  f o r  c o m p r e s s e d  A i r  F l o w : 3 . 4 B a r , 6 0 0  mm 0 , M a x i m u m  
30.000 N r n 3 / h . P l i n i m u m  6000 Nm3/h;COST 1900 USD 

TOTRL 10.000 USD 

# T h e  cos t  o f  i t e m s  1 t o  6 a r e  e s t i m a t e d  

I N  CASE O F  A D D I T I O N A L  F U N D I N G  I S  A V A I L A B L E  RCG/HAGLER B A I L L Y  AND 
ARCON ELABOReTED L I S T  NO2 WITH LARGER EQUIPMENT NECESSARY TO 
IMPROVE ENERGY E F F I C I N C Y .  



ITEM 

1. High Efficiency Burners for Glass 
Furnace C-1 ( 16 units) - equiva- 
lent to Karti ng: 
GAZ=Total Flow 1500 m3/h,8300 
Kcal/m3 (LHV) 16 burners to ob- 
tain 1580oC in Furnace with Com- 
plete Combustion.Out of 16 bur- 
ners.8 must be working and 8 not 
operating (cooling conditions) at 
total production of 180 tons/dav. 
Similar to Kartininq Hannover. 

Digital Controllers for 8 Cha- 
nnels to provide Continuos PID 
with 4-20 MA irrput/output capa- 
ble of communicating with RS23ZC 
computer. 

5 Loops for Gas Flow ) 

1 Loop for Gas to Ait- Ratio ) 

2 Loops for Draft Pressure 1 

Computer 486 Microprocessor,33 
M h z  with 4 MB RAM and 170 MB HD. 
To include 2 floppy drives (3.5" 
and 5.25") and SVGA monitor. 

Insulation Blanket for Crown of 
Glass Furnace C-1 to Include 

Variable Frequency Drives 

A .  22 KW F.D.Fan onC-1 380 V, 
50 HZ,1500 RPM 

B. 15KWF.D.FanonC-2380V, 
50 HZ.1500 RPM. 

Ultra Probe 2000,220 V with Ac- 
cessor ies 

Annubar Flow Meter for Compre- 
ssed Air . 

A. 20.5 Bar.500 mm O,NmJ/h M a x  
Flow 25,000,min 5000 Nm3/h 

B. 6.0 Bar.200 mm &.Nm3/h Max 
Flow 3.600,min 1200Nm3/h 

Including indicators in Nm3/h for 

COST 

67,000 

l4,OOO 

30,OOO 

6,000 

4,000 

4,000 

1,800 

1,800 

each. 

SAVINGS 

100,000 

14,000 

30,000 

6,000 

4,000 

4,000 

1,800 

1,800 

PAYBACK 

8 mos. 

12 mos. 

12 mos. 

12 mos. 

12 mos. 

12 mos. 

12 mos. 

12 mos. 



+--------------------- + 
:LISTA NO.2 FOR STIROM: 
+--------------------- + 

ITEM No. -- COST SAVINGS PAYBACK 

7. Suit for hot work to provide 8,000 8,000 12 mos 
orotection against close work 
at temperature of 10000CT15 Min. 

8. Compressed air control system to 50,000 50.000 12 mos. 
maximize efficiency of I R  units 
and to minimize venting 

8 Subject to USAID approval 



STIROH - BUCHAREST PLANT Table 1.2.1 

RECDHHENDED ACTIONS AND ESTIHATED BENEFITS 

1 . ENERGY S W I N G S  : I 
1 USAID I 

t 

1-__------'-------;1_________1_______1______----- 

IACTION: BRIEF DESCRIPTION I , , a 1CIbL I En Savings 1 COST I 
a I I n ~ h l J r  : TJIJr 1USDlJr: . 'JSD I------:------:------ I USD : 
I I I I I I 

I I 
t I 
a I :nnh/JrITJ/JR :USD/Jr; I I 

I 
I ;Reduce coapr. air lo- I I I I I I 

I I J I I I I 

1 42.1 Isses nith leak detec- 1 I I I I I I I I 
1 I I I I I I 

:tor and Anubar F l o w  : - : - I - I - : 6 0  1 - 1 3000 : 2400 1 
1Heters (LIST 11 , 

I I I # 8 I I I , I 



1 0 :  Shor t - tera,  lou-cost  e f f i c i e n c y  i rp roveren ts  I I 

'------+----------------------'----------i------- ------I------:------;------'------ 

I El1 : l n p r o v e h e a t i n g s y s t e a I  - 1 15,7 1 62329:13000 I - I - : - , I _  I 

I I 
I I o f  t h e  p l a n t  b u i l d i n g  I I , a I I , , I 

I t , :Improve combustion e- I , I I , , , I 

: 02 i f f i c i n c y  a t  gaz f i r e d  1 200 :497,759I566516:119000: - I - 
I 8 I , : furnaces , I I , , , 

I I , :Improve corb. e f f .  a t  I I I a I 

I 02.1 :gaz f i r e d  furnaces 1 - I - I -  - '  I - 6  I 0,B 1 2000 I 2000 : 
I :p rov id ing  ins t ruaen ts  I I , I I I I 

I I I I I I I 

I I I I I I , 8 I I 
I : c a l i b r a t i o n  I I I I , I I I a 

I I , I I I I I 
I :Improve coabustion e- : I I I I I I I a 
I I I I I I I , I f f i c i n c y  a t  gat  f i r e d  : , I I I I I I I 

I I I , I , , 
I : furnaces p rov id ing  I I I , I I I I I 

: 02.2 l h i g h  e f f .  burners,di- I - : - I -  I : - 1 200 I45,42 :124000~91.000: 
I l g i t a l  c o n t r o l l e r s  n i t h :  a ;  :PC comp, and va r - f req .  l , a I I a I , I I , , , , , I I , I , , I I , , I , I 
I I I I I I 8 I 
I : d r i v e  on furnace FDFdNI a I I I I I I I 

I I I , 1 I I 
I I (LIST 2 )  I 1 o 8 t I t 1 

I 
t t TOTAL : 1819,363 ~610~3B9:7578131236417:143B14165, 359123592OI 1966OOI 

I I 
8 t I 1 1 LISTS: I 



2.0 Introduction - 
2.1 Backsround - 
2.1.1 Origin of pro iect -- 

This project was furtded by the United State Agency .for 
International Development (USAID-industrial Energy Efficiency) as 
part of humanitarian and techinical assistance from the people of 
the United States to the people of Romania. 

The prime contractor for implementation of the project is 
RCG/HAGLER,Bailly,Inc.,of Arlington,Virginia,under USAID contract 
NO-0030-C-00-2053-09. 

The consultant in Romania ARCON has a contract with d-tb 
the Plant "STIROM"-Bucharest No 2215/28.03.1993 to performe a 
"Energy Audit" under USAID programe. 

2.1.2 General plant description 

STIROM Bucharest ROMANIA is a stat glass factory products 
being glass cups, bottles for vine vegetabls oi 1, beer and PEPS1 
COLA etc. 

Plant has 10 gaz fired furnaces,a large air station.Al1 row 
material are from local market,3energy required (natural gaz and 
electricity) is enssured from natural grid. 

Water is pumped from own wells and that water 70/?0oC is 

a fabricated from stack heat recovery recuperators. 
Plant is one of biggest automatized glass factory,from 

Romania and is sharing about 40% from interior marked export 
about 5-10% from the production. 

2.1.3 The scop of the audit as peu ARCON-STIROM contract is: -- 
. 1.Furnace C-1 and C-2 full energy audit (gaz and electric 

energy including process and equipment of furnace C-1,C-2,feeder, 
IS machines,H.T.owens.sorting lines, fans,combustion,cooling fans, 
transporting escalators). 

2.Electric distributions 6 K V  and MCC-0.4/0,23KV,compressor 
house and water pumping station. 

3.Natural gaz installations from central distribution to 
the furnace panels. 

2 .2  Purpose - 
This energy audit will serve as a practical training 

session to complement the classroom training already received by 
the consultant (ARCON),and will save as a catalyst to faster the 
development of market oriented energy services designed to 
improve industrial energy efficiency in Romania,especially in the 
short term. 

A 15-40% reduction in energy with better quality, higher 
productivity,ecology and safety. 

2.3 Expectations - 
2.3.1 A dramatic.competitive advantage producing more product 

with higher selling price at lower manufactoring cost. 



2.3.2 Implementing in Plant a more efficient energy management. 

3.0 Audit strate~v,oroanization and Plan - 

In audit period following teams were organized: 
-Electrical energy system,com~ressor house and C.Air system 
,cooling tower and H.W. system f o r  heating and showers. 
-Natural gaz system 
-Furnace and pertaining process including combustion 
optimization and heat losses . 

3.2 Focus and taroet areas - 
Us per scop of wark and Plant's management with the audit 

teams were focused on furnace C-1 and C-2,electrical,natuual 
gaz-heat recovery and compressed air systems areas.The target was 
energy conservation oportuni ties (ECO'S) 

Audit plan and schedule. 

The audit started at 25 March and closed at 1 April 
1994.Closing heating was with audir teams and STIROM general 
manager. 

The schedule of energy audit: 

A)Audit at plant 25 March-1 April 1994 

B )  Glass furnaces Apr i 1-Play 1994 
1.Optimize reversing 
2.Measure refractry temperatures 
3.0ther (see Idea list) 

C)Compressed air May 1994 
leone-1 i ne diagram 
2.Compressor efficiency 
3.~eak identification and repair 
4.End use reduction 
5.0ptimize I.R. compressor 

D)Audit report 
1.To RCG/Hagler,Bailly 30 June 
Z.Ta plant 15 July 

E)Equipament Use/Installation 
i.List 1 15 June/Oct 1994 
2.List 2 Decem ber 1994 



1 JANUARY 1 558 1 - 13856 113882 1192800 1 5019 1178576 1 4481971192458 l640997 111304 1 3,bb 1 
;--------------+-------+-------+---+--+------+-------+--------+-------+-------+-------+-------+------+----------* 

1 FEBRUdRY 1 364 1 - 13640 113104 l182000 1 4641 1165126 1 4144411178230 1596441 112149 1 3,946 1 
;--------------+-------+-------+-----+------+-------+--------+-------+-------+-------+-------+------+----------1 

1 RARCH 1 217 1 - 14300 115480 1215000 1 4845 1172385 1 4326591107865 1647659 114293 ; 4,63 1 
'--------------+-------+-------+---+--+------+-------+--------+-------+-------+-------+-------+------+----------# 

1 APRIL 1 30 : - 14235 115246 :211750 1 4892 1174057 1 4368561109303 1640606 113721 : 4,44 1 
;--------------+-------+-------+-----+------+-------+--------+-------+-------+-------+-------+------+----------1 

1 RAY 1 0 1 - 14336 115610 1216800 1 5099 1181422 1455341 1197032 (672141 113312 1 4,31 1 
;--------------+-------+-------+-----+------+-------+--------+-------+-------+-------+-------+------+----------a 

1 JUNE 1 0 1 - 14135 114886 1206750 : 4799 1170748 1428551 1105b34 1636301 113379 1 4,33 1 
;--------------+-------+-------+-----+------+-------+--------+-------+-------+-------+-------+------+----------1 

1 JULY 1 0 1 - 14086 114710 1204300 1 4949 1176085 1441946 1190765 1646246 113500 1 4,37 1 
;--------------+-------+-------+-----+------+-------+--------+-------+-------+-------+-------+------+----------1 

1 AUGUST 1 0 1 - 13930 114148 1196500 1 4834 1172172 1432123 1 I86320 1628623 111729 1 3,80 1 
;--------------+-------+-------+-----+------+-------+--------+-------+-------+-------+-------+------+----------1 

1 SEPTEHBER 1 0 1 - 13755 113518 1187750 1 3700 1131646 1310410 1145164 1518160 110208 1 3,3 : 
1--------------+-------+-------+-----+------+-------+--------+-------+-------+-------+-------+------+----------@ 

1 OCTOIBER 1 31 1 - 13961 114260 1198050 1 4798 :I70713 1428461 :I84973 1626511 111481 1 3,72 1 
'--------------+-------+-------+-----+------+-------+--------+-------+-------+-------+-------+------+----------l 

NOEIIBER 1 210 1 - l3900 114040 1195000 1 4688 1166799 1418630 1180389 lb l3638 11'7900 1 3,85 1 
;--------------+-------+-------+-----+------+-------+--------+-------+-------+-------+-------+------+----------* 

1 DECEBBER 1 403 1 - 13784 :I3622 1189200 1 4844 1172350 1432569 1 185972 1612769 112492 1 4,05 1 
;--------------+-------+-------+-----+------+-------+--------+-------+-------+-------+-------+------+----------o 

I ANUAL TOTAL 1 1813 1 - :47925: I72506123959001 571 13 12032O7? 15IOOl92122O458517496O92~ 149468: 48,4 1 
;--------------+-------+-------+-----+------+-------+--------+-------+-------+-------+-------+------+----------a 

:ANUK AVERAGE : 151 1 - 13994 114376 ( 199658 1 4759 1 169340 1425016 1183715 1624674 112455 1 4,03 1 
!---------'----+-------' )-------I ,-----;------;-------'--;I----'-------I-------~-------;-------l------~ 1----------1 

:NOTES/CONVER- 1 1 Rnh=3,6 GJ,50 USD/Rwh;l3,89 USDIGJ 135,58 GJ11000Nm3 95 USD/1000 Na3 - 70% imported 1 
1SION FACTORS : 10,0893 USDINm3 76 USDI1000 N13 - 30% local I 

, , 12,51 USDIGJ -K 324 USD/TO PROOUCTiON 1 
1 

I , ELECTRICITY , NATURAL G A Z  I 

+--------------;----------------------------------------+------------------------------------------------------ / 





grid 
6 KV 

Data collection,avai lable sources. 

Rnual enerov consumption and cost-see table 4.1.1 

-Electricity connected Mw: 16 
demand kwh: 5480 
Kwh/Jr 47925000 

-Natural gaz Nm3/Jr 57,113,000 
(8500 Kcal /Nm3) 
-Total energy consumption TJ 2.205 
-Total h/Jr 8760 

Unit Enerqy.cost see €3.2 and Table 4.1.1 

Plant In-frastructurs and utility systems 

STIROM is a well organized plant with: 
-Production departament 
-Furnace division 
-Laboratories,physical-chemical,electrical,i~nstrumentation 
mechanical 
-Ma i tenance 
-Mechanical and energy departament with development section 
-Electrical ,compressor house,pumping house and cooling 
tower division 
-Design section 
-Comercia1 departament 
-Fi nancial depavtament 
Plant has a general manager and 2 directors 

Utility system: 

-Electrical svstem:Plant is supplyied from national 1 1 0  KV 
through a 110/6 KV station-Renel with two cable feeders.Main 
distribution is supplying all tt-ansformers 6/0,4/0,23 KV and 

6 KV Motor Compressors. 
Motor controi centers are supplying 0,4 KV motors,lighting 

220 V through a LV cable ntework,cos t 0,?3. 
Local equipament tstarters,signaling and fuse boxes) are 

dust proof. 
Cooling tower has single speed Fan drivers.71,9% out of 

electrical consumption is for compressed airgl?% Power,9,5% 

' ightin%z systern:Plant is supplyied from National grid.STIROM is 
biggest gaz consumer from Bucharest (at the moment).Plant has a 
well develloped gaz pipe network from main station up to each 
local distribution stations. 

Incoming grid medium pressure is 2 To 6 Bar. 
Normal required pressure:1.7 Bar 
Pressure variation:0,3 to 6 Bar 
Consumption of furnace C-1 21% +lout of total 

C-2 13% 3 IPlants consumption 

4.4 Eneray distribution systems - 



4.4.1 Electrical one-line diaeram:fiq 4.4.1 e - 
4.4.2 Natural one-1 ine diaaram:f iq 4.4.2 

4.4.3 Com~ressed & one-line diaoram:fiq 4.4.3 

4.4.4 Hot water and heat recovery system:see fia 4.4. ----- 
4.5 Manufacturina Process,Technoloaies:see fia 6.4 - 
5.0 Data collection.field work - 
5.1 Tour of eneray system and process technolooies - 

A team of senior engineers from ARCON and RCH.Hagler,Bailly 
carried out field activities at STIROM to work together with 
Plant's staff to collect the data and to identify improvements to 
energy efficiency and preliminary identification of ECO'S. 

The project manager for the eforts was Mr. Andy Icleanu 
which has reporting direct to chief engineer Niculescu and gener- 
al manager Mihail Popescu and Mr. Nicolaie Manica and Cristian 
Iordache for furnace C-1 and C-2;Mr Mircea Dumitrescu - chief of 
energy departament;Mr Gheorghe Stanga chief of Electronic Instu- 
mentation Department and Mr.Cristian Sanda manager of Natural 
gaz,Compressed air and Hotwater Systems. 

The ARCON team consisted from Mt7.Mi hai 1 Zdravcu(CEM) 
general manager and associates Mr. Dragos Simulescu 
(Electrical),Radu Stroescu and Carmen-Felicia Mihail (Thermotech- 
nical and HVAC). 

The RCG/Hagler,Bailly,Inc.Team consisted of Mr. Laurent 
Pommier and Michael Ellis project managers and Walter Smith 
(CEM)- Principal ETSI-Energy Techology Services International 
Consultant. 

As per scop of work the audit team focused their efforts in 
the short time avaible on furnace C-1 and C-2,Row-material 
Section.Compressor House,Electrical system,etc. 

The important objectives of the audit was to measure with 
I.R. Temperature Non-Contact Thermometer and Pyrometer Furnaces 
exterior temperature of refractory (mop). 

Combustion on furnace C-1,C-2 with combustion analyzer 
measuring 02,CO,C02 and flue gas temperature after regenerator 
with portable clamp ammeter amperage on FD fan was measured and 
evaluation of USD. 

The technical optimization of reversing cycle time (non) 
rutinely set at 20 minutes regardeless of furnace size,regenera- 
tion performance,furnace charge.furnace age,etc. 

Estimation of compressed air leaks at I.S. machines on C-1 
and C-2 furnaces,etc and chalengening the process itself. 

5.2 Field notes were taken f o r :  - 
-COG Belts,application on V-Belts Driven motors of the . . 

Fans, etc. 
-Heat recovery by providing insulation blanket on 

Refractarv on Crown of C-1 and C-2 furnaces. 
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-Introduction of digital Control lers and PC computers on 
furnace C-1 and C-2 
-Compressed air leaks 
-Measuring of Flow on natural gaz,compressed air,etc. 
-Burners on C-1 and C-2 

5.3 Preliminary Identification of ECO'S 

-Optimization of combustion on C-1 and C-2 
-Providing proper burners on C-1 and C-2 
-Providing insulation Blankets on C-1 and C-2 
-Establishing of proper reversing cycle time on 
Regenerator's C-1 and C-2 
-Reduci ng compressed air leaks 
-Preheat of Primer Combustion air on burners on C-1 and C-2 

5.4 Energy measurements of ECO'S 

-0xigen 02,CO and C02 and flue gaz temperature was measured 
on C-2. Findi ngs were: 
(6,B-71% 02,T=7500C,7,6% COZ ; Excess aitT=55% 

-It was decided to make more measurements and to optimize 
combustion 
-Refractdry map (izothermic) temperature on C-2 furnace 
100 1112.350-400oC and it was decided to try a Blanket 
Insulation to reduce up to lOOoC 

-Glass cullets Avg. 30% 
-All datas of C-1 and C-2 furnaces (Row materia1,energy 
consumptions, base 1 ine) see table 5.4. 

6. Energy Analysis:Supply, Distribution,Users 

6.1 Pie Charts of Energy cost. 

Gaz - 91,8% 
El energy - 7,8% 
TOTAL:2204 TJ,7496 MUSD 
GAZ: 2032 T J , ~ , ~ O O  MUSD 
EL: 172,s TJ,2,3959 MUSD 

COST 
Gaz - 68% 
Electric energy cost- 32;! 

E-P 
Energy - 15,5% 
Production - 84,5% 

6.2 Unit cost basis-of-saving 

E1.Energy - 0,OS USD/kWh;13,89 USD/GJ 
Gaz - 2,51 USD/GJ 
Production- 324 USD / T o  finished glass 

6.3 One-Line utility balance 

See fig.4.4.1,4.4.2,4.4.5,4.4.4 

6.4 Block process flow diagram (Technologiee) 



Block process flow diagram for furnace C-1 and C-2 

d1ec.ti:i.c energy: 172.5 T J  

T r t a l  cne::,;y: 27c4 ~ J / Y e n r  

91,8;6 . / BP.T'J?ATJ GAS 





I I 
I C- 1 I C-2 I I I 

1Nr1 Surface destination +---_If_ _If_---- f---+ ---- + ----- + ---- + 
I I 
I I 

19 :Back feeder zone 1 4x6.2 f 20 f 151 1 3x5,62 : 18 1 194 I 

+--+---------------------+------+------+----+------+------+------- + 
1 lO1Cvown feeder zone 1 4x62 1 60 1 342 1 3 x 5 , M )  1 49 1 328 I 

+-+---------------------+------- +-----+----+-------+--------+---------+ 

f11IPassing tunel melting- 11.2 latl 210 1 318 1 0,8 latl 186 1 296 1 
I tmrking zone 10,8 up,1,8 down; I 0,7 up,1,44 down1 , , 
+-+----------------- --+-----+--- -+-----+-------+------+------ + 
1121Lateral walls t-egener7atot-1 2x432 1 32 1210 1328,5 : 27 1 154 I 

+-+--------------------+-----+---- +--+----+--------+------- 4 

1 13 : Crown regenerator 1 2x96 1 39 1 270 1 67,6 1 32 1 230 
, I I 
I I I I I I I I I 

+-+------------------+-------+-----+----+------+------+-------- + 



6 5 .  QUONTIFY fig PROCESS 

1.Whv ggantify the process? 

-Rule of 2M'S-"If you can't measure it,you can't manage it." 
-Measure he "AS IS" process 
-Measure the "TO BE" process 

2.Wavs Quantify the Process 

-A simplified energy process model 
-Calculating specific enevgy consumption (SEC) 
-Calculating theo. process energy efficiency (TPPE) 
-A simplified energy process model for glass fabrication: 
Existing=theoretical+unavoi dable+avoi dable 
Input(1) required(2) waste(3) waste(4) 
( 1 )  Existing is actual usage of current p~ocess,KJ/kg(GJ/To) 
(2) Theoretical is thermodinamic minimum with zero losses 
(3) Unavoidable losses which require >= 2 year payback 
(4) Woidable are losses which require < 2 year payback 
( 2 )  and ( 3 )  : Oportunities for process energy reduction 
(4) Opportunity for conventional energy conservation . 

SEC-Specific enerov consumption calculation (actual) 

A Jardstick o f  energy performance 
Actual date 

Glass forming heat 
QtOl= (qt$tqSo+qdi ) fGmp 



qr=Reaction heat 
qto=Dissolving heat 
qdi Gmp=Dry quantity of row material, 
In fonction of component of the row material 
qr=lOl Kcal/Kg 
qto=59,14 Kcal /Kg 
qdi=11,82 Kcal/Kg 
Gmp-7000 Kg/h (C-1),3300 Kg/h (12-2) 
Qto1=(101+59,14+11,82)t7000=1203720Kca1/h 
Qtol=l71,96#3300=567468 Kcal/h 

Heat reouired fov cullets meltinq 

Heat repuired -for water vaporization from R.M.mixture 

Qev=Ga tCa 
Ga=Kg/h water content from R.M.mixture C-1=25Kg/h C-2=22Kg/h 
Ga=597 kcal/Kg heat req. for vaporization of water 
Qev=25#597=14925 Kcal/h 
Qev=ZZt597=13134 Kcal/h 

Heat existinq melted mass & exit of the furnace 

Qto=GtotCto*tst 
Gto=lvlelted quantity C-1=6650 kg/h,C-2=2150 kg/h 
Gto=O,352 Kcal/Kg specific heat of the melted glass 
tst=1105oC melted glass temp-at exit of the furnace 
Qt0=6650~0,352x1105=2586584 Kcal/h 
Qto=2150x0,352~1105=836264 Kcal/h 
Sensible heat of the degasing products in chemical reactions 
on exit of the furnace 

Theo. el energy 0,7. Eel.actua1 C-1 423,B Kwh/h 



C - 2  259 Kwhr 

SEC (Theo) = 

h c t u a l  energy i n p u t  C-1 9.21 GJ/To 
C - 2  10,74GJ/To 

Theo. process energy e f f i c i e n c y =  

SECCTheo) 1,32 

Combustion e f f  i c i e n c v  

Primary f u e l  use (gaz) as conc lus ion  i s  t h a t  s p e c i f i c  
consumptions and combustion e f f i c i e n c v  must be improved. 

Based on a s t r u c t u r e d  group Bra in-Storming f o r  new ideas was 
concluded as f o l l o w  f o r  fu rnace C-1 and C-2: 

BEST AVAILABLE COPY 



2. Recover Waste Heat from Exhaust 

a.To Preheat Combustion Air 
b.To Preheat Cul let with SORG T e c h ~ ~ ~ l ~ ~ ~ ~ ~ ' .  

3. Replace V-Belts on 55kW Motors 1 4 1 t h  COG Belts (Dedusting) 

. 4. Install 8-Point Controller for Temp. Measure/Control 
of g l a s s  furnace. 

5. Use Blanket-Type Insulation to Crown of Furnace (280- 

6. Maximize Furnace Combustion Efficiencv with Optimum 
Control of Excess Air (and Auto Trlm) 

7. Insulate Ends of C-2 U Flame Generator (120-230oC) 10120' 

8. Punch IR Pvrometers ( -20  to 500oC and 400-1700oC) 

9. Install New High Efficiency Burners on All Furnaces 

10.Repair Furnace Envelope Uilize IR Pyrometev to Identify 
Hot Spots before Refractory Failure 

11.Install VFD on Combustible Air Fan 

1Z.Control Humidity (Moisture) in Raw material Feed (Charge) 
to 5% Specifications 

13.0ptimize Reversing Cycle of Regenerators (Time,etc.) 

I 
14.Maintain Constant % Cullet in Feed (Carge) from Prep. 

Station 

15.Find Better Quality Refractory Material 

16.Visit Tungstrum to See (First Hand) New Techologies in 
Refractorv,Temperature Measurements,etc. 

17.Computer Model to Simulate Glass Furnace Process 

18.Adjust Feed Point independently to improve temperature 
and composition control 



6.6 &n-Enerav 1ssues:Constraints and Problems - 
-Lack of Testing Equipment 
-Lack of Funding for imported items and refractory 
-Production program don' t a1 low adequate time for 
testing,but it will be in Line Factory has 105% Production 
Program 

6.7 Weakness Analysis - -- 
It is necessary to have more testing and up to date 

information about glass process (ex. articles with thin 
walls fabrication and combustion equipament and new desing of the 
furnaces . 

7.0 Development of recomandations for enerav efficiency - 
Recommendations for energy efficiency improvements 
RCG/Hagler,Bailly,Inc. and ARCON'S recomandations for energy 

management and-efficiency improvement have been grouped in three 
categories: 

A.Genera1 and enerqv management 

These projects are opportunities which are recommended for 
immediat action,and require 1 ittle or no expenditure.These 
projects affect management system and techniques,rather than 
process equipment. 

These projects are primary focus of the USAID program for 

a Romania. 

Low-cast,short-term,efficiency improvements 

These projects are low-cost improvements to process plant 
and equipament which are recommended for implementation in the 
short-term.Because of the low-cost and quick payback/less 
than one year) ,these projects could be implemented from the 
company's anual mai tenance budget. 

Some of these projects may be of interst to the USAID 
Program for Romania. 

Some of these projects require significant funding,but are 
necessary to return the plant equipament to design conditions and 
may be more,payback being in one year or less. 

Capital improvements 

These projects are longer term projects, requiring 
significant capital investment.Such projects would require 
careful study,beyond the scope of this preliminary energy 
audit.These projects are also beiyond the scope of this 
preliminary energy audit.These projects are also beyond the scope 
of funding under the USAID-Emergency energy program for Romania. 



f7.General and ENERGY MANAGEMENT 

STIROM Action &l- Put energy efficiency teams to reduce 
energy losses. 

Existing conditions during the audit,the RCG/Hagler,Bailly 
and QRCON team observed some motors are underloaded. 

Recommended action 

RCG/Hagler,Bailly and ARCON recommends that STIROM form 
"Energy Efficiency Team" for electric motor.Persona1 for this 
team should become a continuous part of plant operations and 
mai tenance. 

The Electric Motors Efficiencv Team would be responsable to - 
survey electric motor load and efficiency,check and clean motors 
with excessive reactance and develop a plan for introduction of 
high efficiency motors.The team will have the following specific 
tasks: 

-Based on nameplate and available meters make a complete 
inventory of all motors over 55 kW which identifies the motov 

xpected annual energy consumption, description of use. 
-Obtain curves of efficiency VS percentage load and power 

factors from STIROM major suppliers of motor families,of motors 
now installed in the Plant. 

-Develop specifications for new procurement of new motors 
for the plant, for new applications. Optai n manafuctut-ers data on 
price,efficiency and power factor for alternative 1ines.In same 
cases high efficiency motot-s which reduce energy consumption by 
3-10% for the same applications especially under 50 kW,since 
large motors are relatively efficient.but cost of this motot-s is 
about 50% higher.for over 4000h/yr running this type of motors 
can recover the cost in maximum one vear or less. 

-After carring out the analysis and developing the new high 
efficiency specifications for new motors consider the possible 
replacement of existing motors with high efficiency motors on a 
phased basis.0ne way to implement this policv would be to buy a 
quantity of high eff lciency motors, instead of rewinding 
them.Often,rewound motors have lower efficiency than new 
motovs,as the magnets can suffer reduced flux i f  they are 
overheated in the process. , 

Efficiency less can also result because rewinding is usually 
done to lower quality standarts than new manufacturing,~~ 
increased friction can result from slight misaligment.Finally,if 
wire of smaller diameter- of higher resistivity is used in the 
rewingd job,resistivity lesses will increase.It is the 
RCG/Hagler,Bailly and ARCON team's experience that rewound motor 
has an efficiency 1-5% less than a new motor rewinding costs 50% 
or more of the cost of a new motor; 

-With portable volt-ampermeter volt-ammerer,cosmeter,carry 
out an electric motor load survey.The load (kW,kVAR,CosO) voltage 
an each phase,and efficiency of all motors over about 10kW should 
be checked using a systematic procedure; 

-Carry out power demand survey(kW,kVAR,meteres kW demand and 
kW/shift) for load centers and factory.Based on this data,develop 
a power demand balance for the plant,undervarious operating 
conditions; 

-Based on result of power demand survey,with process 
personnel work to investigate ways to reschedule operations to 



reduce peak demand and to shift consumption from peak to off-peak 
(mechanical work shop) 

Q -If motors with excessive reactance are identified-they 
hould be taken out of service for rewinding or replacement; 

-Institute a monthly policy of motor maitenance check that 
bearings are getting proper lubrication.Electrica1 connections 
should be checked and tightened if necessarv. The housing and 
ventilation air intake on all motors should be cleaned to improve 
cooling and efficiency.Dust and dirt from internal parts of the 
motors shall be blow out with compressed air (air should be dry 
and less than 4 bar pressure to avoid damaging insulation). 

The motor and it's drive system should be checked for proper 
alignement,proper belt tension,and proper 1ubrication.Insulation 
should be testes with megohmmeter and a logbook should be kipt of 
these readings so that comparisons can be made from month-to- 
month.Check for excessive vibration. 

-As underloaded motors are identified by the survey they 
should be changed for motors appropriately sized for the job.The 
inventory (developed above) should set-ve as the basis for moving 
motors from one location to another within the plant to match 
sizes to 1oads.If properly sized motors are available from spares 
or stocks,replacements o f  a given kW rating should prioritized on 
the basis of the possible efficiency improvement (degree of 
underloading and operating hours per year). 

-If phase-to phase voltage unbalance is found (over Z%),then 
adjustement should be made to correct the problern.For every 2% 
variation in phase-to phase voltage,a&otor losses about I %  
inefficiency.For the 0.4 k V  system-the phase voltages should be 
equal within $5 Volts,otherwise efficiency is reduced.Voltage 
unbalanced can de caused by loose or corroded connections at bus 
bars,starters terminals,fuses.or the motor it self.If the problem 
is caused .by single-phase loads which are attached one of the 
phases, these loads should be more equal lv distributed among the 
phases,ar else the transformer should be retapped. 

-STIROM can utilize COG Belts on drivers with V-Belts due to 
double life,l,S% savings. 



-STIROM shall replace all 6 KV cables on main feeders.They 
are out of life duration (25 vears and can cause major break 
downs . 

-For Power factor (cos fi) ARCON recommends to provide new 
capcitors battery and MCC-s with cos fi automatic compensation. 

-To put in commisioning the Sincronous Motor 300 KW.6 KV as 
compensation Motou.Now is idling due to defective 6 BAR Air 
Compressor. 

-To provide load disconnectors on Machines from Mechanical 
Workshop. 

-To provide 6 KV capacitors on each 6 KV Air Compressors 
(1000-1500 KW Each) connected just an 6 KV Motor Terminals to 
compensate cos f i up to 0,95 max imum. 

-STIROM shall look to provide two speed motors on Cooling 
Tower Fans (changing of number of poles/phase available in Roma- 
nia). 

E x ~ e c t e d  results 

ARCON and RCG/Hagler,Bailly team estimates that the 
potential savings of an improved maitenance program based on 
these procedures 1s cca 3% of plant's electric energy consumption 
excluding for Compressed Rir (See action 42)  

(1-0,715)~47925000 Kwh/Jrx0,03=407363 Ewh/Jr 
407363 Kwh/Jr*O,OS USD/Ewh=20,368 USD 

Total energy savings:40736~Mwhf3,6tl0"-3tTy/Mwh=l,466 TJ/Jr 

29 



The maitenance programe will increase motor life,there by 
reducing replacement and rewinding costs over the long run. The 
maitenance and monitoring program will also reduce the frequency 
of shutdowns in production operations because of motor 
failures, therby having a productivity benefit. 

Equipament vequiued: 

(123) COG belts 123 PC out of which from USAID-20 Belts (See 
action Al.l List 1 pos 4). 

(1) Digital strobe tachometers -STIROM (existing) 
(1) Digital multimeter/megohmeter with current clamp and 

power factor meter-STIROM 
( 4 )  Infrared thermal imager (USAID-List 1 pos2 (Action A3.1) 
(1) Ultrasonic motor bearing tester (USAID List1,pos 

5,Action A2.1) 
Total STIROIY Cost:1517 USD 
Total USAID Cost:600 USD 

ARCON estimates that STIROM should budget aproximately 30000 
USD/Jr for additional incindental equipament and repairs (aditio- 
nal maitenance) such as n e w  motors,bearing,insulation B for mo- 
tors,grease,new b KV cables and new circuit breakers. 

financial analysis 

Based on cost of 1517 USD and a net savings of 20.368 
USD,the project payback period is aprox. 0,07 Jr ( 1  Mont). 

A .  General and Enerqv Manaoement 

Reduce compressed air losses 

Existi nu conditions 

The Plant has a large compressed air house composed from: 

( 1  Compressor CENTAC (ING. RAND) 3,5 Bar, Pd=1500 Kw 
W=1000 kWh/h 15000 NmA3/h 

(1) Compressor ALCATEL 2 / 3  Bar,Pd=1000 kW,W=900 kWh/h,12000 
Nm"3 / h 

(1) Compressor ALCATEL 1/3 Bar.Pd=1100 kW,W=650 kWh/h,8000 
NrnA3/ h 

( 1 )  Compressor 4 V 4 5  6 Bar,Pd= 300 kW,W=220 Kwhih, 2700 
NmA3/ h 

Total production: 37700 NmA3/h,W=2770 kWh/h+Utility 
consumption 294 kWh/h (10,6%) total W=3964 kWh/h 

Total 8700h/jx 37700 Nm"3=10n6*328 Nm"3/Jr 
8700h/jx 3964 kWh/h=34487 MWh/Jr (71,9%) 





5. Carry out a survey of the Plant every month to identify 
compressed air leaks using a Ultra Probe 2000,220 V with 
accesories and/or Ultrasonic Leak Detector for C.A (eg. 
ULD-100). All data record them in a 1ogbook.Measure the 
flow of Leaks using a velometer etc and prepare a report 
with the monthly cost of each Leak clearly 
indicated.Develop a plan for Leak repair,based on 
priority. 

6. Reduce as much is permissible,Compressors pressure. 

7. Reduce air Compressed pressure dvopp on headers 

8. Disconnect all idle pipes and consumers 

9. Provide air traps and dryers first of all an instrumenta- 
tion air 

10.Replace a1 old S.I. Machines and make on procedure for 
repairing of pistons (cylinders) with clear tollet-ances 
and quantltv of Leaks allowed,compared with new machines 

11.Reduce as much is possible A.C. consumption and usage in 
process 

12.Provide compressed Air Control System to maximize 
efficiency o f  Ingelsoll Rand Units and to minimize 
venting.Minimize Blow-Off on centrifugals 

a 13.Replace Resita compressor with a new compressor with 
automatic start-stop and most energy efficiency option. 

14.Evaluate central versur Descentralized System 

15.Optimize Units sizing to facility needs 

16.Ade quately size Compressed Air Surge Tank 

Expected.results-effect of recommandation 

ARCON and RCG/Hagler,Bailly team estimated that the 
potential savings of an improved maitenance program based on the 
procedures is 35% of energy consumption for fabrication of 
Compressed Air or 2,53% out of total energy consumption (3,48% 
out of C.Air. production-11.428571 Nmn3/Jr) 

Sav i nqs 

Total Energy Savings: 
1212 mWh/Jrt3,6 GJ/MWhtlOA-3=4,36 TJ 

Eauipament required 

List 1,pos 5 (1) Ultrasonic LEAK DETECTOR FOR COMPRESSED AIR 
USAID EQUIVALENT TO MODEL ULD-100 

COST:500 USD,SAV:1000 USD,PB:6 Mo 



L i s t  1 ,pos 6 ( 1 )  A n u b a r  FOR COMPRESSED A I R  FLOW 3.5 BAR f i  600 
U S A 1  D mm. MAX 30.000 N m A 3 / h  Flow 

C o s t : 1 9 0 0  U S D , S A V : 2 0 0 0  U S D , P B : 2 , 9 5  Jr 

L i s t  2,pos 5 ( 1 )  U L T R A  PROBE 2000.220 V . w i t h  accesor ies  
U S A  I D C o s t :  4 0 0 O  USD. SAV:  4 0 0 0  USD,  PB:  12 

L i s t  2, pos 64 ( 1  ) ANUBAR FLOW METER FOR COMPRESSED A I R  2.5  BAR,  
500 mm f i . M A X  FLOW 25.000 N m e 3 / h  
C o s t : 1 8 0 0  U S D  S A V : 1 8 0 0  U S D , P B = 1 2  M o  

L i s t  2,pos 6 B ( 1 )  ANNUBAR FLOW METER FOR CONPRESSED A I R  6 BAR.  
200 mrn f i , MfiX .FLOW. 3600 N m " 3 i h  
COST: 18Q0 USD. SAV:  l8W USD.  PB :  1 Z M o  

Pos. 64 and 6 B : I N C L U D I N G  I N D I C A T O R S  I N  N m A 3 / h  FOR EACH 

L i s t  2 , P o s . B .  COMPRESSED A I R  CONTROL SYSTEM TO M A X I M I Z E  E- 
F F I C I E N C Y  OF I N G E L S O N  RAND U N I T S  AND TO 
M I N I P I I Z E  V E N T I N G  
C o s t : 5 0 . 0 0 0  U S D , S A V  50.000 USD P B : 1 2  M o  
T o t a l  cost:60000 U S D , S A V I N G S : 6 0 6 0 O  USD 

F I N A N C I A L  A N A L Y S Y S  

B a s e d  on COST o f  60.000,and a net  s a v i n g s  of 60.600 USD,  the  
p r o j e c t  payback p e r i o d  i s  a p r o x .  12 M o  

For L I S T A  U S A I D  See A c t i o n  42.1 and L i s t  2 , U S A I D  a c t i o n  A 2 . 2  



A. General and Eneray Manaqement 

Reduce heat  losses  gaz f i r e d  fu rnaces  and heat  t rea tmen t  
Owens 

E x i s t i n q  Condi t ions:  

S u b s t a n t i a l  heat  i s  r a d i a t e d  i n  a wide range o f  hea t i ng  and 
g a z , f i r e d  equipament t h r o u ~ h o u t  STIROM f a c i l i t y . T h i s  equipament I 

ranges from r e f r a c t o r y  l i n e d  g 1 ass furnaces as 
regenerator,mel t i n g  tank,  bath work ing tank , feeder ,  I .S. Machines I 

and heat  t rea tment  Owens. 
While maitenance on i n s u l a t i o n  on r e f r a c t o r i e s  i s  r o u t i n e l y  

performed genera l  1  y dur ing  shutdowns f o r  c a p i t a l  repairing,STIROM 
does n o t  c u r r e n t l y  have a good p r a c t i c e  o f  m o n i t o r i n g  a1 1 t h i s  
equipaments f o r  heat  leaks  and ho t  spots  due t o  wear o r  
d e t e r i o r a t i o n  o f  t h e  i n s u l a t i o n  r e f r a c t o r v .  

Recommended a c t i o n :  

The ARCON and RCG/Hagler,Bai l ly team recommends t h a t  STIROM 
adopt a new procedure f o r  m o n i t o r i n g  t h e  c o n d i t i o n  of i n s u l a t i o n  
on r e f r a c t o r i e s ,  based on temperature read ings  f rom an i n f r a r e d  
noncontact thermal imager -450C t o  550oC and one 1.R.FYROMETER 
400 t o  3000oC.This devices can l o c a t e  ho t  spots  and damaged 
r e f r a c t o r y  o f  t h e  fu rnace anvelop so t h a t  r e p a i r s  can be 
performed du r ing  scheduled mai tenance shutdowns o r  by i n c i d e n t a l  
r e p a i r i n g  having a SUIT FOR HOT WORK. 

1.R.devices shou ld  be used i n  c o n j u n c t i o n  w i t h  a logbook 
drawn up f o r  t h i s  put-pose.The l o g  shou ld  c o n t a i n  a complete 
i n v e n t o r y  o f  thermal equipament t o  r e q u i r e  t h e  ope ra to rs  o f  t h e  
te rmal  imager t o  en te r  read ings  f o r  each equipament.A r e p a i r  
o rder  shou ld  be prepar.ed f o r  each p lace  i d e n t i f i e d .  

Based on read ing  taken on fu rnace C-2 and C-1  we come t o  t h e  
conc lus ion  t h a t  p r o v i d i n g  a I n s u l a t i o n  B lanket  f o r  Crown o f  Glass 
Furnace C-1 and C-2 e t c .  we can save a l o t  o f  energy due t o  
decreasing temperature on e x t e r i o r  s i d e  from 300-350oC t o  
r e f r a c t o r y  < lOOoC iGvg.60oC) dT=290oC S=1400mn2/C-1 and 720 
md'2/C-2=2120 m"2) 

ARCON f i n d e d  i n s u l a t i o n  ceramic wool p l a t e s  which a re  under 
tes t ing .The c a r a c t e r i s t i c s  aue:cerarnic f i b r e  r e z i s t a n t  t o  900oC 
type I32G-900P,conduct iv i ty a t  400oC,Uo=0,063 W/m. k,ZSO 
kg/m"3,Frocema.STIROM w i l l  p r o v i d e  30-60 mm and w i l l  p u r s u i t  
r e f r a c t o r y  temperature. 

C a l c u l a t i o n  of enerqy  savings a t  30 th i ckness  



Total heat required bv system is 5,s Gcal/h out of which 4 
Gcal/h from heat recovered system and 1,5 Gcal/h from HADET city 
grid. 

Recuperators of the flue gaz heat to stack are: 

In fig 4.4.4 is shown one-line diagram for hot-water and 
heat recovery system at STIROM. 

Hot-watefor building heating ( 6  Mo) is prepared from 5 
recuperators and domestic H-W by two heat exchangers with a 
separate circuit. 

Plant has big capacity for heat-recovery from flue gaz to 
the stacks but there is not avai lable consumer. Hecuperators are 
heavy corodet. 

Recommended action 

-Recuperators design is necessary to be lmproved with 
materials more corosion rezistant. 
-Taking in consideration capacity of heat recovery system 
it is necessary to reduce importing from RADET outside 
svstem up to 50% (0,75 Gcal/h) 

-During winter it is necessary to pursuit room temperature 
not to exceed 20-22% 

-Provide heat flow-meter on RADET pipe and on heat recovery 
main pipe 
-Check all building heat installation and implement a 
temperature control1 system 

Heat saving:0,75 Gcal/h * 4.186 GJ/Gcal = 3.14 GJ/h 
3,14 GJ/h 8 5000 h/Jr=15700 GJ/J 

Investment cost for 3 pcs. of heat ultrasonic flow-meters 
and P.I. is 13.000 USD 

F i n a n c i a l  analvsvs 

Based on a cost of 13.000 USD and a saving of 62329 USD,the 
payback period is 2 3  M o  



B.Low-cost, short term efficiency im~rovements 

STIRON action 

Improve combustion efficiencv & gaz fired furnaces existinq 
conditions 1 

STIROM has 10 gaz fired furnaces.As per prezent. job,furnace 
C-1 and C-2 is our scop of Wark. 

The characteristics of furnace C - 1  and C-2 are shown in 
table 5.4 (Data collection) and some consideration about system 
performance are computed on cop.6.5. 

The furnace C - 1  is the biggest furnace from STIROM. 
The furnace C-1 and C-2 are 27 years old design and years 

1980 were up to date technic but at the moment needs 
modernization. 

Row material is prepared by an automatic station.Glass 
melting process is fully automatized but without PC in line 
computer. combustion air is ensured bv F. D.Fan.Combustlon 
ration,air/gaz is automatized.including all temperature controll 
flow,etc. by analog Controllers.Combustion air is prehited in a 
regenerator U flame regenerator (120-23OoC) on C-1 with a 
reversing cycle time routinely set at 20 minut reqardeless of 
furnace size,regeneration performance.furnace charge,furnace 
age,etc.Burners are verv old at C-1 (16 burners) and 6 burners 
new one at C-2 under trial. 

Refractory on C-2 is rebuilded in 1994 and at C-1 is 4 years 
old and is planed to be rebuild on 1995. 

Humidity control in Row materlal feed charge which suppose 
to be 5% as per specification is poor- cullets are not preheated 
before metilizing in feed charge. 

Exterior re-Fractory temperature on Regener-atot- and Melting 
tank is to high-avq 300oC. 

The temperatures outside of the furnace anvelop. inside the 
furnace,on outgoing to I . S  Machines are measured by surface 
termocouple thermometer glass gobs temperature is measured poor. 

1.S.Machines for finished products (botles,glasses etc.) on 
C-1,. two are new and two 27 vears old.on C-2 three I.S. Machines 
old type.The old 1.S.Machines are high compressed air consumers 
and low productlvitv.The new I.S.Machine5 on C-1 are VFD 
(Variable Frequency Drive) low C. ai r consumer and higher 
productivitv.The old 1.S.Madhines ar mechanical soeed drive type. 

Combustion O2,COZ and CO content was checked by Orsat and 
now by a new gaz analyzer uo to date technic.Combustion efficien- 
cy on C-1 is CE=13,1Z% and on C-2 CE=10,52%.The process energy 
efficiency on C-1 is TPEE=14.33% and on C-2 TPEE=18,43% (See 
6.5). 

Specific energy consumption actual 

Recommended act ions 

1.Recover wastd heat from exhaust 

alpreheat combustion & 



Burners:3x200 Nmn3/h (work ing)  
Gaz consumption:680 mn3 ( M e l t i n g )  
Working pressure o f  A i r  t o  Burners:200 mm W.C 
Pr imery burn ing  a i r  f low:700 Nm"3/h 
Burners c o o l i n g  a i r  f low:350 Nmn3/h 
A i r  temperature :ZOO-300oC 
T o t a l  a i r  f l o w  :3x350=1050 Nm'3/h (minimum) 
a t  200 mm W.C 
Fan Flow : I500 Nmn3/h 
Temperature o f  FAN : 350oC (max) 
Fan pressure :110+200+40=350 mm W.C 

Recovered heat  (savings)=Q=mtCptdt 

Furnace C-l 

Burners 8 x 200 NmA3/h (work ing)  
Gaz consumption:1350 NmA3/h 
Primary burn ing  a i r  f low:1600 NmA3/h 
Burners c o o l i n g  a i r  Flow:800 Nm"3/h 
a i r  temperature:200-300oC 
T o t a l  a i r  flow:8s800=6400 NmA3/h 
Fan Flow:1700 NrnA3/h 
Fan Temp : 3SOoC 
Fan pressure:350 mm W.C. 
Recovered heat  
Q=6400 Nm"J/h t 8700 h / J r  1,2776 KJIm"3oC t 10"-6$260oC= 

=I8496 G J / J r  

T o t a l  sav ings C - 1  + C - 2  : 21530 GJ/Jr;54.041 USD/Jr 

Cost:6000 USD f o r  i n s t a l l i n g  o f  a new FAN and duc t i ng  

b).Preheat  c u l l e t s  wi th  waste gaze 

C-1 35% * 6.65 To/h = 2 , 3 2  To/h * 8700 h / J r  = 20249 To/Jr 
C-1 30% t 2,15 To/h = 0,645 To/h t 8750 h / J r  = 5611 To/Jr 

..................................................... 
TOTAL 55860 To/Jr 

Q = r n t C p t d t  
m = 25 * 860 To/Jr  
Cp=1.21 KJ/Kg*oC 
Gaz Ti=400oC 

Te=200oC 
C u l  l e t s :  

t i=2OoC 
te=300oC 

d t  = 280oC 
Q=10A3t25860 T o / J r t l , 2 1  KJ/kgoCtlOA-61280oC=8761 G J / J r  
Savings:2,51 USD/GJ 1 7961 GJ/Jr=22442 USD/Jr 
Cost:20.000 USD (SORG C u l l e t  Preheater  o r  s i m i l a r )  



2. Instal 1 New high eff iciencv burners gn &lJ furnaces 

Taking STIROM'S testings and burner's suppl ier uaranty by 

be increased at least 15%. 
9 instal 1 ing new high eff iclency burners production of urnaces can 

For Furnace C-1 and C-2 efficiency can be: 
Production C-1 = 6,65 To/h18700 h / j  = 57855 To/Jr 

C-2  = 2,15 To/h*8700 h/j = 18705 To/Jr 
................................ 
TOTAL 2923200 NrnA3/Jt- 

2923299 Nm"3/Jr #i 35.58 GJ/1000 Nm^3 = 104007 GJ/Jr- 
2,51 USD/GJ r 104.007 = 261058 USD/Jr 
INV.COST : 67.000 USD.USAID LIST 2,Pos.l. 
PROVIDING OF NEW BURNERS IS CONNECTE3 WITH REDISIGNING OF 
FURNACE MELTING TANK (BATH). 

3.0PTIMIZE COMBUSTION EFFICIENCY 

Testings w i t h  gar analyser were done at fut-nace C-1 and C-2. 
The results are : 6.9% 02 and 7,6 C02,750oC STAK flue gaz 

temperature (1382oF). 
Savings from fig BZ.Natura1 gaz savings available by 

reducing oxygen to optimum 2% 02 are 11,5% 

......................... 
TOTAL 2.256.576 NmA3/h 

ARCON AND RCG/H&GLER TEAMS RECCOMENDS: 

-To optimize combustion on all furnaces of the STIROM PLANT 

-To provide 8-Point Digital controllers for Flow/Temp and 
with optimum controll of excess air including PC computer 
specialized with soft for maximizing of furnace combustion 
and process efficiency. 

-Add blanket insulation to Wall of Melter and to crown of 
furnace. 

-Insulate Ends of C-2 U Flame regenerator 316 m 

-Use daily I.R. Pyrorneter for control ling of anvelop 
temperature and globs and process temperatures 

-Controll Humidity (Moisture) in row material feed (charge) 
to 5% specification. 

-Find better quality refractory material 

-To implement computer model to simulate the glass furnace 
process 

-Adjust feed point i ndependentl y to improve temperature and 
composition control 





combustion t o  o b t a i n  a t  l e a s t  180 To/day produc t ion .  
Cost:67.000 USD,Savings:l00.000 USD 

D i g i t a l  c o n t r o l l e r  f o r  min. 8 channels t o  p r o v i d e  
cont inuous p i d  w i t h  4-20 mA i n p u t / o u t p u t  capable t o  
communicate w i t h  RS 232oC computer i n c l u d i n g  computer 
486 microprocessot-,33 Mhz w i t h  4MB RAM and 170MB hard , 
d r i v e  t o  i nc lude  2 f l o p p y  d r i v e s  (3,5 and 5,25")  an 
SVGA moni t o r .  
COST:14.000 USD,SAVINGS:14.000 USD - 
V a r i a b l e  frequency dr ives :a)Z2 kW F.D.FAN on C-1 
50Hz,1500 RPM,l/S r a t i o  
COST:4000 USD,SAVINGS:4000 USD 

< 

1 ................................. 
TOTAL COST:92.000 USD,SAVINtS:lZ6.000 USD 

F i n a n c i a l  analvsvs: 

Based on a cos to f  93.000 USD and a ne t  sav ings o f  126.000 
USD,the payback i s  0,75Jr (9  Mo). 

8.0 Implementat ion p l a n  - 
8.1 Responsabi 1 i t y  f o r  Resu l ts  

8.11 S T I R O M  is responsable t o  implement a l l  a c t i o n s  t o  p u t  i n  
work a l l  USAID e q u i p m e n t  i r n e d i a t e l l y  a f t e r  r e c e i v i n a  and t o  - 
o rgan ise  t h e  Energy Management as proposed fu r the t -  



THE ENERGY MANAGEMENT APPROACH - 
Top mana~ement commitment 

The d e c i s i o n  o f  company management t o  c o n t r o l  energy c o s t s  
i s  a v i t a l  f i r s t  s tep.This  must be c l e a r l y  s t a r t e d  and understood 
by a l l  w i t h i n  t h e  company.Senior management shou ld  p a r t i c i p a t e  i n  
energy committee meetings o r  i n  o the r  energy r e l a t e d  
a c t i v i t i e s .  The company managi ng d i r e c t o r  has Energy Manager 
r e p o r t i n g  d i r e c t l y  t o  h i m , p a r t i c u l a r l y  a t  t h e  beginning o f  t h e  
energy management programme. 

I t  i s  o f t e n  usefu l  f o r  t h e  company t o  p u b l i s h  a fo rmal  
statement o f  i t ' s  energy p o l  i cy .Th is  can be used t o  d e f i n e  
company a c t i v i t i e s  i n  energy ma t te rs  f o r  i t ' s  employees and i t  
can in form t h e  general  p u b l i c  about t h e  company commitment t o  
energy e f f  i c i e n c v .  

F i n a l l y , a n  impor tan t  p a r t  o f  top  management commitment i s  t o  
appoi n t  STIROIY f o r  imp lement i  ng t h e  energy management 
programme.This i s  commonly a t  two l e v e l s , t h e  Energy Manager and 
t h e  Energy Comittee,and these a re  discussed f u r t h e r  
below.Evi dence o f  t op  management commitment w i  11 be seen i n  t h e  
1 eve 1 o f  suppor t  g i ven  t o  t h e  Manager and t h e  
Commit tee,especia l ly  t h e  resources au thor ised.  

The Enerqv Committee - 
Because energy concerns d i f f e r e n t  depar tmen ts  w i t h i n  

STIROM,an e f f e c t i v e  energy management programme must i n v o l v e  a 
number o f  people. I n  many companies,a committee i s  formaed t o  
i n c l u d e  r e p r e s e n t a t i v e s  o f  impor tan t  departaments.While 
unnecessary bureaucracy must be avo i ded, t h e r e  a r e  advantages t o  
hav ing  an a c t i v e  Enerav Committee: 

1 i t  can encourage communications and t h e  sha r ing  o f  ideas 
amongst va r ious  depat-taments (and even o the r  p l a n t s )  
throughout  t he  company 

8 i t  can serve  t o  o b t a i n  agreements on energy conse rva t i on  
p r o j e c t s  which a f f e c t  more then one departament 

t i t  can p r o v i d e  a s t ronger  v o i c e  t o  t o p  management than a 
s i n g l e  manager normal ly  c o u l d  

The Energy Comi t t e e  w i  11 have s p e c i a l i s t s  f o r  
e l e c t u i c a 1 , g l a s s  fuvnaces,natura l  gaz,row-materia1,cornpressed 
a i r ,  heat ing,water  and mechanical. 

When shou ld  t h e  Cornmitee met? Th is  w i l l  depend on t h e  
importance o f  energy cos ts  i n  t h e  o v e r a l l  c o s t  s t r u c t u r e  o f  t h e  
company and what p r o j e c t s  a r e  l n  progress a t  any t ime.Normal ly  2 
monthly  meet inp is usua l  ,so t h a t  monthly p r o d u c t i o n  and energy 
consumptions may be reviewed r e g u l a r l y  by t h e  Committee.This 
rev iew would i n c l u d e  a cornparasion o f  a c t u a l  performance a g a i n s t  

a p r e v i o u s l y  s e t  t a r g e t s  and budget f igur-es,as w e l l  as a g a i n s t  
p rev ious  months.0ther i tems f o r  t he  agenda shou ld  be a rev iew o f  
t h e  s t a t u s  o f  energy conse rva t i on  i nvestments, i n  pt-ogress o r  
planned. 



as consultants or equipment vendors to assist problem 
so 1 v i ng 

1 proper perspective of the role played by energy in the 
company, in relation to other elements such as raw 
rnaterial5,capital and labour 
ability to use initiative to develop solutions to 
problems,and to relate his plant problems to those 
encountered by others elsewhere or ~n diffet-ent industries 
and to adapt solutions to his different industries and to 
adapt solutions to his own circumstances 

Above all, the Energy Manager needs an open mind to view 
problems from different perspectives and the skill to convince 
others that savings are both possible and worthwhile if the rlght 
measures are taken 

Pev-formance Evaluation 

Evaluation of plant performance is best done by regularly 
comparing the actual levels of energy consumption with the 
expexted consumtion,as defined by standards that draw on past 
performance. Differences between actual energy use and the 
standarts will reveal either improvements in energy use and the 
standards will reveal either improvements in energy efficiency or 
a deterioration in performance.This eveluation of performance 
should be done regularly,say monthly. 

In this way,the information produced by monitoring forms a 
basis for continuous performance evaluation and control. Fit-st, it 
will indicate if and where failures have occuved and trigger the 
necessary remedial action.Second, it wi 1 1  provide quantified 
evidence of exact1 y how succesful any energy conservation 
measures have been. 

Of course,to allow valid compararions to be made,data should 
be "normalize" to take account of changes in product quality or 
other characteristic.of climate changes,o$ raw material 
changes, etc. When the E-P (Energy Production) graphs are being 
drawn,it is important to mark each point with the date:in this 
way,it is often possible to see seasonal patterns in this data.If 
the appropiate climate data are available,it should be possible 
to "remove" the effects of space heating or cooling and continue 
with the data analysis on the process data alone. 

Above a1 I ,  it is important that pevfot-mance evaluations be 
carried out promptly at the end of each m0nth.A review of plant 
perfovmance is a useful task fov the plant Enet-ay Comittee,as the 
Committee provides an exchellent chanel of communication for the 
findingsof the review and can ensure that all concerned take need 
action.The Enerw Manaaer should develop clear and concise 
reporting formats for the C~mmittee~suitable for wide 
distribution within the plant (both succeses and failures can 
proide motivation for the workforce).If the analysis is left for 
too long,it becomes much more difficult to account for any 
discrepancies that are observed,and of course it is always 
desirable that corrective measures be taken as soon as ~ossi ble. 

Monitor i nq and Tarsetti nq 

"M & T "  is a management approach that enables firms to 



manage energy as a c o n t r o l l a b l e  resource i n  t h e  same way as they  
manage o the r  resources such as raw m a t e r i a l s  and manpower.M and T 
he lps  companies eliminate waste and reduce t h e i r  c u r r e n t  use o f  
energy by p r o v i d i n g  t i m e l y  and r e l e v a n t  i n fo rma t ion .  I t  a l s o  
p rov ides  t h e  i n c e n t i v e  f o r  f u r t h e r  improvement by g i v i n g  concre te  
evidence of succesfu l  energy conserva t ion  a c t i v i t i e s , f r o m  which 
t h e  economic bene f i t s  o f  energy management become ev iden t .  

Cen t ra l  t o  t h e  success o f  M and T i s  t h e  es tab l i shment  o f  
"energy accountable cen t res "  f o r  which t a r g e t s  can set.A c e n t r e  
might  c o n s i s t  o f  an l n d i v i  dual machi ne,a process department OI- 

even t h e  e n t i r e  Plant.Recording and r e p o r t i n g  procedures f o r  t he  
cen t res  shou ld  be s e t  up t h e  a p p r o p r i a t e  l e v e l s  i n  t h e  company t o  
a l l o w  r e g u l a r  c o n t r o l  by l i n e  superv i so rs  and c o n t r o l  a t  l e s s  
f requent  i n t e r v a l s  by senlot- management. 

A t  STIROM each c e n t r e  i s  corresponding t o  a nominated 
i n d i v i d u a l  respons ib le  f o r  o p e r a t i o n a l  achievements i n  t h a t  
area. Ty i ng resource consumption t o  those respons i b l e  f o r  
opet-at ional  achievement i s  a  key f a c t o r  i n  t h e  M and T system 
s i n c e  i t  focusses a t e n t i o n  t o  those respons ib le  f o r  o p e r a t i o n a l  
acchievements i n  t h a t  area.Tying resource consumption t o  those 
respons ib le  f o r  o p e r a t i o n a l  achievement i s  a  key f a c t o r  i n  t h e  M 
and T system s i n c e  i t  foccuses a t t e n t i o n  on those w i t h  a u t h o r i t y  
t o  e f f e c t  improvements i n  per formance. I t  i s  a l s o  e s s e n t i a l  t h a t  
those h e l d  accountable f o r  energy pet-formance shou ld  be a b l e  t o  
asses t h a t  performance shoul  d  be a b l e  t o  asses t h a t  pet-formance 
and have t h e  p e r t i n e n t  i n f o r m a t i o n  on which t o  base 
judgements, dec i s ions  and a c t i o n s  t o  b r i n g  about improvements. 

The t a r g e t s  s e t  by a p l a n t  can r e l a t e  t o  t h e  whole f i r m  or- 
t o  a s p e c i f i c  energy c o s t  cent re ,o r  even t o  a p a r t i c u l a r  
machine. Tat-gets may be s e t  u s i n g  a d e t a i l e d  eng ineer ing  a n a l y s i s  
o f  opera t ions ,or  can be developed u s i n g  h i s t o r i c a l  data such as 
t h a t  descr ibed e a r l i e r  i n  t h i s  sect ion.Graphs o f  E-P and SEC-P 
w i l l  r e v e a l  t h e  occasions when energy e f f i c i e n c y  a r e  p a r t i c u l a r l y  
high,and thus  i t  would be resonable t o  s e t  h i s t o r i c a l  performance 
( o r  somenting c l o s e  t o  t h a t )  as a cha l l eng ing  bu t  attainable 
t a r g e t .  

To m a i t a i n  the  momentum of M and T programmes may be 
d i f f i c u l t . I t  i s  impor tan t  f o r  a  f i r m  t o  c a r r y  o u t  a  p e r i o d i c  
e v a l u a t i o n  o f  t h e  o p e r a t i o n  o f  t h e  system,to determine i f  
t a r g e t s  a r e  being achieved o r  n o t , t o  mesure t h e  r e l a t i v e  success 
o f  t h e  techiques used t o  reach t h e  tategets,and t o  l d e n t i f y  
o p p o r t u n i t i e s  f o r  f u r t h e r  progress.  

To m a i n t a i n  ~ n t e t - e s t , i t  i s  ussualv  wor thwh i le  t o  o f f e r  
energy- re la ted  t t - a i  n i  ng t o  p l a n t  personnel necessary t o  o ~ e t - a t e  
the  p l a n t  e f f i c i e n t l y .  

8.12 ARCON i s  responsable f o r  Energy A u d i t  Report ,  Ac t i ons  
proposed f o r  Energy Savings, L i s t  1 of e q u i p m e n t  ensured by 
USAQID f ree  of c o s t  and L i s t  2 of Equ ipmen t  proposed t o  be 
approved by RCH/H-B and USRID i f  a d d i t i o n a l  USAID f u n d i n t  w i l l  be 
a v a i l a b l e  t o  p u r s u i t  implementat ion o f  a u d i t  p lan .  

a N o t e : a l l  taxes fcustom,TVA,accize,transportation) and 
i n s t a l l i n g  and commisioning cost -1s r e s ~ o n s a b i l i t v  pf STIROPI. 

8.13 RCH/Hagler,Bai l ly w i l l  approve Energy A u d i t  Repor t ,L i s t  1 
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IM : ETS I Consu 1 t i  n g  , Card 1 rr , NS PHONE 1.10. : 704 665 9323 Qpr. 09 1994 1B: 37QM P3 

D AIR BALANE 

* SHOWS COMPLETE SYSTEM 
o GENERATION ... INDlVlDUAL UNITS 
o DISTRIBUTION ... PRESSURE LEVEL 
o USERS ... INDIVIDUAL LOADS 

\ 

INDICATES FLOW RATES 

o SCFM (1 4.696 PSIA, 60" F) 
9 ACTUAL FLOWS NOT DESIGN 
s;r ANNUAL OR MONTHLY AVERAGE 

I 

TOTAL GENERATED 
LOSSES AT COMPRESSOR (BLOW-OFF) a 

e LEAKS IN C)ISTRIBUTION 
Q CONSUMPTION AT LOADS 
e LOSSES, LEAKS AT LOADS , 

INDICATES TYPE OF USER 

~3 CONTI I~~OUS (100% USE FACTOR) 
Q INTERMITTENT (400% USE FACTOR) 
e BATCH, REPETITIVE (400 USE FACTOR) 

* USE SlNGLE LINE C.A. BALANCE TO: 

LU' lDENTlFY INEFF IClENClES 
9 QUESTION OPERATING PRACTICES 

a e CHALLENGE PROCESS USEIUSERS 



IM : ETS I Consu 1 t i  ng, Card 1 rr . NC PHOtdE NO. : 7 0 4  665 9323 .- - - Qpr. 09 '1994 10:3?RM P 4  

D F I G - u ~ E  COMPRESED A\R BALANCE 

e N ~ Q  G E 5  \t A N D  H6N ? 

Imscw I so- - 1 1  



.LC 
FROM : ETSI Consul ti ng, Cand 1 rr, big . PHONE NO. : 704 565 9323 

. . Apr. 03 1994 10: 38AM P5 

I 



311 : ETS I Cr~nsu 1 t i  rig. Cand 1 er , EIC PHUt.iE NO. : 704 665 9323 
-. . . Rpr. 09 1994 10: 40RM P8 

GUIDELINES FOR DESIGNING & OPERATING 
COMPRESSED AIR SYSTEMS 

111. OPERATING CONDlTlONS/PRACTICES 

18. TIE MULTIPLE PRESSURE SYSTEMS 
TOGETHER 

20. MONITOR AND ALARM FOR PERFORMANCE 
AND RELIABILITY 

21. OPERATE AT LOWEST ACCEPTABLE 
DISCHARGE PRESSURE 

t 

22. FLOAT OUTPUT PRESSURE TO SATlSfY 
HIGHEST PRESSURE USER . 

23. RUN AS FEW UNITS AS POSSIBLE . 
24. MINIMIZE VENTING (BLOW-OFF) ON 

CENTRIFUGALS . 



-ROM : ETSI Consul ti ng , Candl rr , PIC - PHUNE NO. : 7Q4 665 3323 Apr. Q9 1994 10: 40AM P9 - 

0 GUIDELINES FOR DESIGNING & OPERATlNG 
COMPRESSED AIR SYSTEMS 

111. OPERATING CONDlTlONS/PRACTlCES -- CONT. 

25. OPERATE WITH CLEAN INLET FILTERS 

26. PROVIDE LOWER TEMPERATURE 
INTERCOOLER WATER 

27. USE SPECIALIZED SOFWVARE AND CONTROL 
SYSTEMS 

28. CONSIDER USE OF SYNTHETIC LUBRICATION 
0 IL 

29. MAlNTAlN CONDENSATE TRAP SYSTEMS 

30. MAINTAIN OIL SEPARATOR SYSTEMS 



FROM : ETSI Consult inq, Candler, I.IC - PHONE NO. : 704 665 9323 Apr. 09 1994 10:41RF1 PIU 

a TEN MOST PRODUCTIVE ENERGY AUDIT 
QUESTIONS 

1, IS THERE A FORMAL C.A. CONSERVATION PROGRAM 
WITH WELL-DEFINED OBJECTIVES, GOALS, AND 
PLANS? 

2. WHAT IS THE ANNUAL OPERATING COSTS OF THE 

0 .-. C.A. SYSTEM (VARIABLE AND FIXED, AVERAGE AND 
INCREMENTAL)? 

. . 

3. WIjAT IS THE TOTAL ECONOMIC IMPACT (T.E.I.) OF 
THE C.A. SYSTEM PERFORMANCE ON THE SITE'S 
PERFORMANCE? a 1 

4. HAS A DETAILED, SITE-WIDE COMPRESSED AIR 
AUDIT BEQl . I -  DONE WITHIN ME LAST THREE YEARS? 

5. HOW MUCH COMPRESSED IS PRODUCED? WHERE 
DOES IT' ALL GO? HOW DOES IT GET THERE? IS 
THERE AN UP-TO-DATE "ONE-LINE COMPRESSED AIR 
BALANCE" SHOWING SCFM (OR M3/HR) FROM ALL 
COMPRESSORS, THROUGH M E  DISTRIBUTION 
SYSTEM TO ALL MAJOR END USERS? 

6. WHAT IS THE SPECIFIC EFFICIENCY (M3/KWH OR 
BHP/100 CFM) OF EACH MAJOR AIR COMPRESSOR? 



? !M : ETS I Consu l t i  ng , rand 1 er , 1.K , PHUHE 1.113. : 784 665 9323 Girt-. 09 1994 18:42RM P I 1  

a TEN MOST PRODUCTIVE ENERGY AUDIT 
QUESTIONS 

PRESSED AIR !C*MYSTEM& (CONTO) 

WHAT CONTROL STRATEGY IS CURRENTLY USED 
FOR INDIVIDUAL COMPRESSORS AND THE SYSTEM 
AS A WHOLE? 

IS THERE A FORMAL, SITE-WIDE LEAK REDUCTION 
PROQRAM (L.R.P.) AND iS THERE A 
COMPREHENSIVE C.A. PREVENTATIVE 
MAINTENANCE PROGRAM (P.M.P.)? 

DO THE AUXILIARY C.A.. SYSTEMS (COOLING WATER 
SUPPLY, INTERCOOLERS, OIL COOLERS, AFTER 
COOLERS, DRYERS, CONDENSATE TRAPS, ETC.) 
FUNCTION AS THEY SHOULD? 

- 4 .  

HAVE THE OPERATIONS AND PROCESSES 'WHICH 
CURRENTLY CONSUME C.A. BEEN QUESTIONED 
AND CHALLENGEDAS TO HOW CONSUMPTION CAN 
BE REDUCED AT THE POINT-OF-USE? 

REFERENCES: 

O COMPRESSED AIR ENERGY CONSERVATION OPPORTUNITIES, 
W. SMITH, 4-92, 

49 GUIDELINES FOR DESIGNING & OPERATlNG C.A. SYSTEMS, W. 
SMITH, 9.191. 

@ THE INDUSTRIAUCOMMERCIAL ENERGY AUDIT W. SMITH, 3-92. 
O COMPRESSED AIR CONSERVATION (TECHNOLOGY: 

JAHRESTREFFEN 'M'), W. SMITH, 6-92. 
Q COMPRESSED AIR AUDIT: HlLADOS FLEXLON, W. SCALES, W. 

SMlTH, 5-92, 



'ROM : ETS I Consu 1 ti ng , Cand 1 er , NC - PHONE NO. : 704 665 9323 kpr. 09 1934 18:42RM PI2 

A SEVEN-STEP APPROACH TO ENERGY AUDITS 

EXAMPLE: COMPRESSED AIR PRODUCTION AND USE 

Step One Business Economics of Compressed Air 

Step Two Facility Personnel Input and Guidance 

Step Three Analysis of Supply, Distribution and End-Users 

Step Four Survey of Sys tern Performance 

a Step Five Analysie of Process Uee of Compressed Air 

Step Six Developing "Preliminary" Recommendations 

Step Seven Deliverables: W rap-Up Meeting, Report and 
Follow-U p 

Summary, Conclusione: The Value of a Comprehensive Approach 
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Densitate ap ::refit5 

Contrac f i n  l&n ia r9  dups 
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DEPA~TAME~TUL INDUSTRIEI LEMNULU~ 

STIROM-S.A. BadCLIRESTI 
Strada:Theodor Pallady Nr:43-45 Sector 3. 
Telex:. 10 089 ieIftfon:G 30.20.45, 
RC-l0/2f 12 1990 Bilt:31?.S0.2_7: 

- C a n z l  de t r e c e r e  n o m ~ l  - lungime 3-500 m!~  - aec;iune 603 x 350 mn 

AVAILABLE 

in: 

COPY 



Present  s i t u a t i c n  . 
- m r n a c  e f o r  d el-jvery r.f s i l i c a - c a l c i u ~ n - o r d i c  &sr; p c e l z  c r  l r u r  

s ing le  gcbs and 2 K a c h i n ~ s  I S 6  :-i t l i  d o u b l e  [;I b n )  

- Surpace i f  vrorliing ba th  . . . . l6 ,2  n2 

- Dcepnes r f  melt in^ b a t k  . . . . l l r c  m2 

- sect ion.  - 6 ;  m 3 5 c  nm 

@- h i ~ n a c  e has b a u S l l - ,  n e r i  ng ( l i  por .  ) 

The r f f e r  c n n t a i n  a n  advanced burning ~ y s t c r n  n l  nz ~ 5 t l 1  n new 

BEST AVAILABLE COPY 



I/ LIST NO. 2 FOR STIROM 

Iten No. Cost Savin~s Payback 

1. High Efficiency Burners for Glass Furnace 67,000 100,000 8 mos. 
C-l(1G units) -- equivalent to Korting; 
GAZ = Total Flow 1500 m3/ h, 8300 I<cal/ n13 
( L W )  1G burners to obtain 1580°C in Furnace 
with C o q l e t e  Combustion. Out of IG burneis, 
8 must be working and 8 not operating 
(cooling conditions) at total production of 180 
tons / day. Similar to Korting Hannover. 

2. Digital Conkollers for 8 Channels to Provide 
Contii~uous PID with 420 MA input / output 
cayablr of commu~licating with 115232C 
compuler. 

5 Loops for Gas Flow 1 
I Loop for Gas to Air Ratio 1 
2 Loops for Dralt Pressure 1 

Computer 486 Microprocessor, 33 MHZ with 6,000 6,000 12 mos. 
4 h/ZD RAM and 170 h4B Hard Drive. To 
include 2 floppy drives (3.5" and 5.25") and 
super VGA numitor. 

3. Insulatiorl Olanket lor Crown of Glass Furnace 30,000 30,000 12 mos. 
C-1 to Lrlclude 

4. Variable Frequei~y Drives 

A. 22 KW F.D. Fan on C-1380 V, 50 HZ, 6,000 6,000 12 mos. 
1590 lWM 

D. 15 I<W F.D. Fan on C-2 380 V, 50 HZ, 4,000 4,000 12 mos. 
l500 RPM 

5. Ulka Probe 2000,220 V with Accessories 4,000 4,000 12 mos. 
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UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

REGIONAL EASTERN EUROPE ENERGY EFFICIENCY PROJECT -- ROMANIA 

FINAL ENERGY AUDIT REPORT 

for work at 

Terapia, S.A. 

Vasile Grasin, CEM 

Georgeta Padureanu, CEM 

ECO-ERG Tehnologie Service, S.R.L. 

for 

Hagler Bailly Consulting, Inc. 



1. Plant information 

Name of Enterprise 

Address 

Telephone 

Fax 

Contact Person 

Title 

Telephone 

ENERGY AUDIT REPORT 
Prepared for 

USAID and RCGfHagIer BaiIly 

2. Energy auditor information 

Dates - audit started: f 0 b r - r ~  994 audit completed: 

Address 

Telephone 

Fax 



3. Energy audit information 

Energy audit focus - describe the major tasks, or areas of the plant, which 
were investigated during the energy audit: . 

The energy milit is faeuse en the preduut iem,di~ t r ibn t iom nail n t i l 3 s ~ t i e a  
- - 

e f  the  t h o r w l  energy in tho whele p l an t  (weh s e c t i o a  of t k i s  plemt 

Energy efficiency - in the energy auditor's opinion, what were the most 
significant findings of the energy audit: 

The meat s i@.firont  findings of t h e  energy sudit werw: 
-- - - - - - - 

- low energy e f f l s f e a e y  of t h e  steam b a i l e r s  ,in the  b a i l e r ' s  h e m e  

- t he re  de.8 n e t  e x i s t  s toaa ,he t  water and gas meters ( e i t h e r  in t h e  
b r i l e r s ' h r n s e , e i t h e r  a t  t h e  eessurers  -preduetior p l r a t s )  

- makfuaetion and wreng ehees8 of t he  mast sCoam t r a p s  ,%m t he  boi le ra 'heuse  

an4 o t  t h e  asnaumsrs - t h e  rendensate  reeevarfng system iQ fs r o t  used.I t  is required tecrhnioal 

improvement . 
- g r e r t  energy laaaea  through t h e  bad i n s u l a t i e a  e f  t h e  s t e a m  and hot  m t e r  

d i s t r i bu t f em p f p  l i nes .  
New experience - in the energy auditor's opinion, what were the most 
significant lessons learned during the energy audit: 

- how t e  ostfrate t h e  esenor i8e l  offieionmy e f  t h e  t e s h n i e r l  sellatimms 

propose1,~mi hew t e . e h s e s e  the  best smllutimra rsg8rdfng to the simple 

pay bmek p r i e d .  



4. Energy savings 

List the energy efficiency measures ALREADY IMPLEMENTED, during the 
course of the audit (if any): 

Descriotion of measure Fuel saved Savinqslunits Pavback 

/year years 

/year years 

years 

years 

years 

years 



4, His tmri ra l  prerlurtien ~ n d  enorgy eonsumjtle= 
4.1 Summarier tho  rorent  predurt ien r r d  energy eons tupt ier  n.b t h e  p l 8 r t  l m  

physical mits ( also l l a t  tho typo ef u n i t s  per  ysar,f.o. tens/year,k~k/yo&r 

1 989 r o m p  r e  t i v e  
' 

p r i r e  585.2 524.6 485.0 596.1 rill. l e i  

Chrront pr ieo  661.3 1,851.8 6,445.6 1  ,778.b m i l l .  l e f  

arrgy : 

heavy f u e l  o i l :  

d ioso l  f u e l  e i l :  

na tu ra l  gas: 19,388 16,44@ 14,734 13,479 

r tho r (des r r ibe )  : 

Tho steam is )reduooil f r e n  8 p a r t  r f  n a t u r a l  gas 

~ e r g j / P r e d u r t b n  l a d  ex: 

thermal 33.13 31.33 30.37 22.61 

e l r e t r i o a l  32.9 31 .79 27.39 19.@2 



7. Detailed forms - required 

Complete and attach the following forms: 

Fuel, steam, or heat energy consumption - 12 month audit period 
(complete for each major fuel type for areas studied) 

Steam generation - 12 month audit period (if plant has boiler) 

Energy balance - fuel, steam or heat 

Electric energy consumption - 12 month audit period 

Electric energy generation - 12 month audit period (if plant has generator) 

Energy balance - electrical 

Action plan - summary of energy efficiency project opportunities 

Recommended action - energy efficiency opportunity 
(complete one for each recommended action) 
(attach additional details i f  required t o  justify project) 

a 
8. Narrative 

Provide any 
RCGIHagler 

other information which would be useful to  USAlD and 
Bailly: 



8. N.rratlve 
8.t. The e e n t r r e t  botwoom 3.6. " YeO-PlliGnTehnelegio S t r v i e e  3.R. L. and S . C. Ter 

S,A.it Is miloil f a r  13 t h e m 1  energy ' audi t s  ,Wkick Lneludes: 
1, ~ @ i l e r s '  Reuse 
2. Pipe l h e s  & l a t r i b u t i e n  systems 
3. Csleium Panthetoaot 11 p lan t  
4. C o l c i w  3rathst;omat I p lan t  
5, Kodium syt thosys  end erium p lan t  (3.M.F.B.) 
6, Roet i f  in t i e r  p l a n t  
7, Medium synthesysllplrmt 
8. Wodium syntkesys I1 ) l aa t  
9. Herrexu8 p l m t  

10. Clucese p l an t  
1 1 .  Grleius g lue  p l r n t  
12, &leiurn g lue  and athemiser  p l n ~ t  
13. Qek p l t r t  
In t h i s  r e g e r t  e r e  proseated the r e s u l t 8  ef t h e  first th ree  ecergy a u d i t s  
whieh inelude tho  aroeoss e f  thermal energy ~ e d u e t i e m  i n  t h e  BeilerzLHeu. 
tho pipe l i n e s  d i s t r i bu t i em systom and t h e  thermal c s ~ s u a p t i e n s  i n  t h e  b. 
pent he ton^ t I T  Plrmt. 

8.2. Per  t h i a  t h r e e  o u d i t s  wo presented t h e  n e s t  l a p e r t a n t  s e l l u t i o n s  -posed 
implemented t e  imprev. the energy o f f i e ioney  

8.2.1Bailera~Hui1so 
Acfien 1 .  -Metering t h e  heat centent  e f  goncreted a t - r  in CT2 
Ae+iem 2. -To roduee energy l e s s e s  by ohatngirg tho  used t raps(steem t ro :  
!.o+iem 7. -Te ~ d Q a t  tho burning e i f i e i e ~ e y  with e per feraent  combustion 

cnr 1yr;rr 
Aetien 4. -Metering t h e  m s  a9nsnm~+ions.  i n  a l l  boilers!house,s;nd the hot 

eemtont e f  generated steaa ir CT1.  
8.3. ?.Pipe l i n e s  d is t r ibpr t iea  system 

ActLen 5. -Te rhsagw tho  used insu!latlmns af stma and he t  water diatri i  
p i p e  l i n e  s y s t o a f r e r  be i lorsheuso  t o  t h e  whele p lan t  

8.2.3. CaIeium Prnthe tens t  I1 p lan t  
Aet ien 6. - Te reduee the energy l e s s e s  by r rpae ing  t h e  used steam trap: 
As+ion 7 - io reduee taergy l e t s 0 8  tre- bpd insulotiffmaof r o o c t s r s  end 

steam -condrnse+e bip& l i n e  d i ~ t r i b u t i e n s  
A c A i m  8. - Meter-g tho  s t e a a  hos t  censumptiens 3n Caleiim Panthetolart 

plant .  
8.3. Fer t h e  e l o e t r i e o l  e e n s m p t i e r a  the p r e s a t c d  da tns  a r e  just t h e  s t a t i s t i c  

due t e  t h e  f e e t  t h a t  wo have a* een t r ae t  f e r  e l e c t r i e o l  energy balaaee. 



&erg? type: astuGl &a ueed te het water generation 
Plan1 "arne: 3. C. T l r a p i ~  2 , A ,  21u j lTzlpoe$ 
Ad*ess. 124,Fabriaii Wr., 340~1 G l u j  hpdm 
Auditor's name: C, 'I ~ ~ ~ ) , l f r t ~ '  Tehnelogir, srrrviee s .R .L. 

Rewrt date: 

Other: I_.. . .  . .  I 
CONSUMPTIOl$$YD BILL#G DATA FOR 12-MONTH AUDIT PERIOD: 

*ga .- 

aeathly genera t e a  he* t 

hen t - - - -. - . - 
Product. Index 

!%!mi!: @J/ 
wmth 
5r347.9 







Report data: 

I Stack p a  anatfrb: p.rcmnl02 11.9 
Combuslbn dficbncy: 

.- - 



Reporl dale: 

...........-.-...... - ... -- . . - - . . . . - .  .- . - . - .. 
/;o;mum F&C 

Eqtipmenl or Proceu 
No. Dexrplmn vritr: unils: 

e e n t e n t  oT natiirol gas,The goaor r tad  s t e e a  is 
p r r p r d  ?or )raper uscs and fer sr iea .The 

......-. 

..... 

I I .............................. . .... 
The energy brlanea is prepred fsr t h e  whole 

-. -- - -. -. 

b e i l e r ~ l h o n a e . T k r  primary energy is  tho h e a t  
......--... ......-....-.......-............-........... - 

.. -. . - ........................ -. ........ - . . . - - -. . - - -. - - - -. - - 
sterna is goaeratod by and 16 t y p e  ateam 

... - .-. ... ....... - ...... - .-. - . -... -- .......... . -- - - - -. 
thoro  n r o , b  f u n e t i e n  2 CR 9 a tea l l  - - ... ....--................ - - ....... - . .-..... -- - .. - .... 

CR 16 t g l o  a t s e n  b o i l e r s .  ..... .... .......... -- ........ - ........ - 

The hot water  f o r  h c s t h , g  is .prepersd with one 
. .- ... ................. - . . . . . . . . .  

U F  7 type k e t  weter b a i l e r .  J u a t  1 is i n  
... ........... ...-.......-...... -- .......... - . - ... . .. 

-. 

- - 

. . . . . . . . . . . .  

The ~ n c r g f i a l a a c e  . medad .for -- dkloium --. ~ B n t h e t e n a t  
I1 p l s r t  rogsrda twe kind ef used t b o r n n l  enorgd 

- - - 

... - . ......... - ... - .. .- - . - ........--.. - 

I 
-- - - 

: - n a t u r a l  gas usal  t m  p r e p s r e  t h o  d r y i n g  a i r  - . - - - -- . . - - - - - . - -. -. -. . - -- - - . - - - - - 
te dry  tho  onloium p a n t h a t e n r t  s o l l u t i e m  

.... - ....... -. .. , ....................................... 

. ....... .. - - - - - - - - - - I a s m n l l  gas burnrr l a r a t e d  - in a o o t i e r .  - tke t rehelegyonl ~ t e r m  p r e p r e d  by the  

I t h o  roao t ion  t anpemturo  t h o  oh.mianl - - - - -. - - . . .. . -................. .... 

ITAL ENERGY CONSUWTION AN) COST (equals told bllled consmpl~on) ........ - - - 



CONSUMPTION - 12 MONTH AUDIT PERIOD ,,erk SAID and RCGMagler Bsilly 

Tor8 pim S .A. Clu j A. p e a  

Report date: 

Elecb~c~ty contract terms. 

I Minimum charge (cost): 
. .-.. -. . . - - . .... ~ 

Other: I - -- -- - - - I 
CONSUMPTION AND BILLNG DATA FOR 12-MONTH AUDIT PERIOD: 

Energ 

L TOTAL ' ~ 3 1 1 1 . 5 3 8 . 4 ~ 1  
1 

Energy 

-. Peak demand duina audit period (kW): 
N 

- - -- - - - 
Powe 
Fact01 
c> 

a0967 

0,982 -- 

h 9 9 2  

Product. Index 
;Wh per: 
.. . . 

. . .. . . - - - . 

- - - - - . - - . 

- . -. . - - -- - - - 

- -~~.. .. . 

- . . . - . .. . . 

~ . . - - - - - 

. .- . . . - . - - - 

- - - - -. . . -. 

- .- . .. 

- .. 

- - . . . - . 

- ~ o i e s  
on plant conditions and changes 

.the d a e  of s leotr ie  
cnergy: 63.6  lai /kwh /dee.!  

- R l  .4 loi/kwh/june ! 



Address. 

Audlof 's name: 

Report date: 

Generator cl 

Capacity (kW): ........ .. .. 

Y e a  installed: -- ..... 

Ycar last major overhaul: -- -- 

Drive type (rtfnm, gas, diesel) -- - -- 
If steam - Condensin~exbaction/beckprdtsur. - - - - - - - . - - - - . - - 

Operational? (yeslno) ____ ... . _  .____-......-a I . 

GENERATDN DATA FOR 12-MONTH AUDIT PERIOD: 



Audilots name. 

Reporl date. 

Item 
No. 

Average 
Load 

kW --. 

Total 
Energy 
Cost 
hea! 

Equipment or Process 
Descriplion 

TOTAL PEAK DEMAND (equals maxlmum b~llmg demand) -- - -- 

TOTAL ELECTRC ENERGY CONSUMPllON AND COST (equals total bdled consunpl~on) I:-- -- -- 



ACIIUNPLAN - SUMMAHY OF ENEHGY EFFCIENCY PROJECT OPPCHIUNIIIES 
P r e p a d  lor ISAID md RCYHqler  Bally 

P lml  name 
Address S.C.TER/\PT& A 3400 c l u j  napoca . 124, Fabricii S t r .  Ranania . . 
AudLor's name. S.C. "ECO ERG" ~ e h n o l o ~ i e  Service S.R.L. 
Report dale. 

SUMMARY CF RECOMMENUD ENERGY EFFICIENCY ACTIONS: 

Told 
Energy 
Cost 

I - I toinstal l  2 gas meters & i! steam energy meters-.in CT ti_q,441Ly8_.16088572 11929.275 , .-I- ~1,163-1 8.2 -- - - -. . - .- . . .. -A - - 

to rwdace tl!e used insul lation on steam and Ilot water 4 43 a I DTSTRTBUTTON system (pining svstem rn all Ltie plant) 
-- -- -- C 

[ S & f ~ t a l  2 (for a l l  piping distr ibution s y s m )  I 

;place .We .useOtegn t q s . - i n  .Pan!?& I .  Sectia, &-- PLY???.%?- 
To install s t e m  meters on 4 & 8 bar piping d i s t r i h t i o n  

. . . - - - - - - - - 

Subtotbl 4 ( for  ~ a n w  1 Section-)_ ~- - 

-- - 

-- -- 
mrALSAm .zT3.5r-.-r... . ' " .- - 

IAVlNGS AS PE-GE OF BASE CASE --- -- -- -- 
Note. Assumes ha1 the ac l~ms  are lakrn n order 01 besl paybeck per& Ilrst. n order l o  lake mlo accan l  Ule h l e r a ~ l m  between the vatcur measurer 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNIR 
arud tor USAD and RCGHagler Ba~lly C name: 2 . 2 ,  T&PU & , A ,  

d d m s  : 

n AREA OF M E  PLANT AFFECTED. L 9 i . l ~ ~ ~  H ~ U J  I 

FINDINGS CONCERNING EXISTING CONDITIONS 
T H ~ s l ; a  la && ~ ' ~ ' A U L L G U  JYdT* 

RECflMMENDED ACTION TO IMPROVE EFFICIENCY: 
t e  i r s t a l l  n @ a  meter om t h e  prineipl .  gas pipe  l i x r  d i 3 t i r b u t i e r  ayaten ip JT1 

2. to h a t e l l  o gas meter an t h e  p r i a c i p a l  @s pipe  Line 5 i s t r i b u t f o a s y s t e n  Fn tT 

g, t i  i n s t n l l  n s t e t a  energy n e t a r  en the  p r i a s i p e l  a te fm o i z e  l i n a  fi ST1 
I 

4, t& i ~ a t a I . 1  a steejm energy meter en the p r i n o i p a l  s t e ~ m  pipe line ir 3T2 

i - 730 LeJ /S 3 5 4.163 8 1 
i DPECTED RESULTS - EFFECT OF RECOMMENDATION: 
I El- Fu.~lr. hem and stsun. Total cwt I 
I IPenk Enwgy 

kw I umtpar 1 '"'e* 1 /year r 

I Bardme -exaang condmons *1,37*e613 662,735 

After recommended man 1 8.441 ,338 6B8,572 

NU mducbon 929.275 54,163 , ,  
COST-BENEFIT ANALYSIS. 8 

PROJECT COST ESTIMATE. Cost Notes 

TOTAL INSTALLED COST 24,291 b) 

Estimmsd tncresse In annual (non-energy) ooemoru ma mrumnance cost 232 (c) 

PAYBACK PERIOD: 

a. 54,163 - c. 232 

MENDED IMPLEMENTATION SCHEDULE. 



SECOMMEFIDED ACTION - ENERGY EFFICIENCY OPPORTUNIW 
"reoared for USAD and RCGMagler Balllv 

6 tn,,,S.C.Terapia S.A. Cluj I b ~ a e o  
1 24 ,P*briei i  3 tr. , lFllr j ETapse~ 

aucll!or.s name.S. @. ' ' d ~ @ - ~ G 1 '  Tehntv'legir 3erviee S .R.  L. 

PEST AVAILABLE COPY A C ~ O N  NOT- 

------ -- 
ACilON NO AND BRIEF DESCRIPTION t e  imnrove e l e r z r  efficiency sf wkole 5 o i l e r ~ ' h o u s e ~ r e d u c h . ~  t ! i e  energ 
";i~;-r$f;q;~i~;~~~ +es.e~ $7. t e  esndensr to  west ss troung np d s tesa t r a p  
--- 
FINDINGS CONCERNING EXISTING CONDITIONS 

RP t e  tkh maifuaetien aP exist* utena . treps,the yearly energy wastes are  : 
1. 20,145.753 G J / ~  b t  the en# n f  a t e e a  2ig-g l i n e  
7, 4.843.662 bJ/y r 2 -  ':fm r e g u l ~ t i n g  pressure systoms 
3 a t  hra t oxchesgers 
4.  The weste  condemsate qmmtity is: 57,64l,O9O kg/yeer,due t o :  

RECOMMENDED ACTION TO b&'ROVE EFFICIENCY , h e ~  t exch~ngtrs  : 3 ,400kg/h x 4,767 la/y 
- t b  ma ef steam p i p e  line: 2 x 7,000kg/k x 4,308 k/y - r e g u l a t i ~ g  presaum systems: 2x  1,5QO kg/k x 2,609 h/y 

-To replnee mil used s t e m  trap8 in bsileralbeuse 
-To cenmeet the condensate rrtura l i n e  to  tko aeadersrt* t a d  

Cemicas~te retune n t o  : 57,041,000 ke/y 8 5 ' ~  
Fuel s a v h g :  C;7,041,€400 kg/y x 355.93 kd/k@x 29-68 8en/b.d x 168.25 L ~ ~ / X O I P  =60,417,0? 1cr 
F e d  water savizrg : 57,841 ta/y x 243.5 lci/to = 13.889,483 lei/y f r  
? e t a 1  ssvings 4 fue l  & wcrter ) : 60.467 + 13,889 l e i / y  = 74.296 millieat l e i / y  

COST-BENEFIT ANALYSIS. 
n i l l i e n  l 6 i  

- PROJECT COST ESTIMATE: Cost Notes 

Enginwnng dn:gn 

Equtprnem orocurement 

- -  

TOTAL INSTALLED COST 11.042 @) 

Ertrnarw Increase In annual (non-energy) oDermonJ ana rnruntenanca cost '* (c )  

PAYBACK PERIOD. 

MMENDED IMPLEMENTATION SCHEDULE. 



RECOMMENDED XCTION - ENERGY EFFlClENCY OPPORTUNlrY 
Prcoarccl for.USAD and RCGMagler Badly . 

. 8.C. Ter~p3.a 3.h. 5 u j  Uapoea 
n s s  1 24 . r 8 b h f  i Str. ,  Gluj if8 p e a  

Audttor's name: S. CL"&tZO-PJRGn Tehmelagie 3erv ice  S d t  . L. 
.- 
ACTION NO. AND BRIEF DESCRIPTION: Ad jwtb.g ef bmahg sffieiem*y 
AREA OF THE PLANT AFFECTED ~ ~ i l ~ ~ ~  1 E~~~ 

UclsT'NQ CONDITIW.  he e x i s t i n g  csnbus t ion anwlys sr is n e t  a w e r m a t  emu, 
8314 t h e r e  f a r  ,is 3et indfeated fer a geed a d  jastmrrrt.The reaLs burning rffieiemey, ma- 
=red ir m d l t h g  p r i e d .  had wluss between 88 - 53 $ ,fer eech neaaured b o i l e r .  

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 
To n t h i w e  F Bbrkarmeh eeubust iea sna lyser .  h o d  el 3@@) 
Te i r s t r u e t  the  o p e r ~ t e r s  t e  wrrk with this type ef emalyaer and t o  sake daily 8d3ust- 
ments e f  burming e f f & e i m e y , f e r  enek b o i l e r  la use, 
Te ta l  yeclrly gas eensumpt 2.1 f e r  lmi l e r s '  heuse was 1 2,199,993 Rer. 
Gemssidering the p o ~ s t b i l i t y  of an ~ d j u s t m o n t  ef burnlag e f f i e i eney  ,fcr eaek boi ler  
frem 91 5; $8 93 $ , the expected yearly f u e l  eeeaeny w i l l  be t  

s EWECTED RESULTS - EFFECT OF RECOMMENDATION: 
--- ElecW~~. $uels. he-d steam: TOW cost I 

COST-BENEFIT ANALYSIS. 3 

PROJECT COST ESTIMATE: Cost Notes 

Equ~pmenr procurement 4,  Fa0 Barharph eonbustien analyn e r  medel 300 - 
Eoutpmem lnstailrtlon with BO 5 5D - - - 
Equpmsnt comrntssslontng 

TOTAL INSTALLED COST 4.560 (b) 

Eaarnarea tncrease In annual fnon-energy) ooewons ano rnslntenance cost ' 
PAYBACK PERIOD. 

MENDED IMPLEMENTATION SCHEDULE. 



FIECOMMENDED ACTION - ENERGY EFFICIENCY OPPORNNITY 
tor USAb and RCGMagler eatlly 

name: I. e. . Tarr pia %.A .' 
I 74. F a b r i e i i  S t r . .  3400 Clu j Ncpeea ,Eomoaie 

Reuon date: 

ateem s m  ner wr L-&rM-n pi& 

Mu\ OF THE PUNT AFFECTED 3, C. T~~~ nFm 
FINDINGS CONCERNING EXISTING CONDITIONS 

- 
The t o t e 1  eaergy yearly distributed by boiler8'h.nsc is: 313.456 66/;r.~here are  1ess .s  
en 4Fatrfbutiea p i p  l i n e  ays%em 4ue $8 the used i n s u l a t i e n s  sf the  pipes: 
Lerres pipe  l i n e s :  letal(GJ/y)  I w E ~ L ~ ( G J / ~ )  U8.d i n s u h t i e s  ( Q ~ / Y )  

8 ~ J V  4461 r) 1,461 -3 2 9 3 ~ 7  1,168-2 

RECOIRIRENDED ACTION TO IMPROVE EFFICIENCY 

9833: 8 
To rsplaee the used insubtiem fer  : 

8 b ~ r  a ipe  line : 451 s - 4,317,354 l ~ i  
4 bar -"- : 1,289 a - 28,486,828 lei 

het m t e r  -"- : 2,113 a - 26,588,086 lei --- 
Tatcl e e ~ t  455?25,068 l e i  

& t W t t d  save mergy : 1,168.2 GJ/y + 6,632.2 GJ/Y 4 1,519.9 6 6 / ~  = 9.32a.S ~ / y  
3pee i f i e  nrtural @s eensumptian : 39.88 T ~ G J  3 
Acrurl f v o l  ctmsuntian : 31 3,456 ad;/j x 39.88 ~ c m / @ d  = 12,500.625~ 18 ~ e x / y  z 

IsDimtcrd fuel eonsumptien : (313,456 ~d:/g - 9,320.7 GJ/Y 1 x 39.88 ~ e r / ~  12,128,932 x10' 

'EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 
El.cmclty Tuels. neat ana steam: 

{Peak E n q y  1 B-B.1) 
kW I MWh/ysar 1 

i Baseline -extsnno condmons 12,5@0*625 ? ,?57..?87 
- -- 

After recommended action 

~ e t  m u c t ~ o n  371.693 37 26 2 

COST-BENEFIT ANALYSIS s i l l i e s  l e i  
oROJECT COST ESTIMATE: Cost Notes 

Engtncnnng datgn 

Equipment procurement 

Eaummarn ~nstallation 

Equmment cornmlssslontng 
- 

TOTAL INSTALLED COST 45.225 b) 

Esamated ~ncrease ~n annud (non-energy) memnons and rnslntenance cost - (C)  

PAYBACK PERIOD: 



SECOMMENDED ACnON - ENERGY EFFICIENCY OPPORTUNIN 
"repared for USAD mdRCGMapler Balllv . 

S.C. Tsrapir S .A .  
??4,',-Pkbrieii 35?.,34%3 muj Naeoua,?iolaomie 

Report date: 
-- - 

AND "IEF DESCR'PnON TO redue. energy l o s s e s  by ahaagim(: the used st oar& %raps 
AREA OF THE PLANT AFFECTED Calcium Fanthotenet I1 plnnt 
FINDINGS CONCERNING EXISTING CONDITIONS 

The mar& quantity y o ~ r l y  wasted due te ~ ~ l . 3 m c t i o ~  ef st6z.n trsps is: 5,913-6 &T/Y 
Be oond ens@ t o  i s  returnad ar remupara t ed by ex i s t ing  system. 

PECOMMENDED ACTION TO IMPROVE EFFICIENCY 
To rcplrer all nsed ateem trcpm, with psrfermclnt Armstreag type steam traps 
?e egnrect the sendenseta return l i n e  from the  eomdens8tr tank t e  bei lers 'hsuse  
Eeadaaa8ta retvn ra te  is : 14,721.258 t@/y (laeclt eontent 5,!!?7.6 '~S/Y ) 
Fnrl s e v i r ~  : 5,9: 7.6 OJ/y x 39.22 rV.n /GJ x 186.25 l e i /  Hen, = 17.91 5,576 aiI.1. lei/y 
Treated wctor saving : 14,721.258 C@/J x 243.5 l e i / t a  = 3.584.626 m i l l ,  l e i / y  
To-t;sl saving [ fusal & wter  ) : 17,915 aill.  l e i / y  a 3.5f34 ail l .  lei/y = 21.5 m i l l .  l e i / y  

I 

i EXPECTED RESULTS - EFFECT OF RECOMMENDATION: 
Elecmcl?, Fuels. heat and stpam: Total w s t  I 

lPeak Energy a i l i i o a  
LW I L P M I ~ ~ ,  Nu 

-- 

After recommended arncn 

Net redurnon 178,709 14,721 a258 21 -51a1 

COST-BENEFIT ANALYSIS. 
n f l l i e n  lei 

PROJECT COST ESTIMATE. Cost Notes - 

Equrpment procurement 

Eaummenr tnstsllabon 

5 :49 
2.6 ( ' ineluding return l i n e  t a  tho bei lera '. heus 

. . - 
Equromenr commrrsslonlng - 
TOTAL INSTALLED COST 7.49 b) 

Estimated tncrease ~n annum Inon-energy) ooaranons tUId rnmnfenanca cost (c) 



SECOMMENDED ACllON - EPIERGY EFFICIENCY OPPOR;UNIP( 
Prwared for USAD and RCGMagler Bsrllv 

name. Po?. Terapia 3 . A .  
ass: 1 24, Febriei i  Str., 3430 C l ~ i j  3 a p m . R e u ~ i o  

Repon date 

--- -- --- 
ACTlO 0 ND RI F C IPT i r%#a& BoAYaa duo te  bpd i a a n l l a t i e ~ s  in  t h e  C"e1eI.m Ernthetraat 13 plant  -- .- %a OF THE PUNT AFFECTED 

~Ebleium P ~ n t b o t e m t  11 plnnt  
FINDINGS CONCERNING EXISTING CONDITIONS 
The gedrly energy l o z ~ e ~  due t o  h d  insuls  t i e n  i n  t h i s  p l e a t  is  : 1,658 G J / ~  ,wkiek fran: - 314.9 G J / ~  represeats leases in roaeters surfeeea - 917 .8 G J / ~  represents lessos ia s5mr pipe l i n e  - 478.1 G J / ~  roprrarnts lesaea ia eonelensate p ipe  l ines 

T e t ~ l  l o s s s s  : 1,658,e OJ$ 
- -- 
RECOMMENDED ACTION TO IMPROVE EFFICIENCY. 

'?a replnas a l l  used Fnsul~ tiens on resetors m - i r  ces,stern  p i p  l l n r s  sad e o ~ d e s s a t e  
p i p e  l i n e s  

2stilaste f n c l  aaving : 1,650.8 C - ~ / y  x 3C) .22 ~ a a / ~  x lee.725 lei/lTca! = 5 m l l l i e r r  l e i  

I MPEClED RESULTS - EFFECT OF RECOMMENDATION. 
€1- Fuels. heat and roam' 

lPeak Energy gC.sprem/y 8 qm* kW I MWhtyaar 4 Ie Near 

B a s d m  -ex~sanq condmons 11,770,6?3 1 t : 3 9 . 9  

After recommended amon 11,320,726 ' 7 ,174.9 

Net m u m o n  49,R87 5.9 (a) 

COST-BENEFIT ANALYSIS. 
mill ien lei 

PROJECT COST ESTIMATE - Cost Notes 

Enginecnng deslgn 

Equlpmcnt procurement 

~qutpmen: commtssslonlng 8.2 

TOTAL INSTALLED COST 6.395 m) 

Estimated tncressa In annual (non-energy) oDeranans m a  rnluntenmca cost Q*3 (d 

MENDED IMPLEMENTAnON SCHEDULE. 



SECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prmarea for USAD and RCGMagler Balllv 

namc 3, CT. Tempi*  3 E . 
ress: a 474,Pebrieii S t r . ,  3400 Cluj Pap91~, 

Reoort date: 

- 
ACTION NO AND BRIEF DESCRIPTION 

-. Fhtering t h e  steam h o s t  coasruptiea  fa CLleiun Ezntheteret  I1 Grit 
AREA OF THE P NT AFFECTED 
&lt=iur &thetene t  11 plant  - t h e  p i n c i p e l  ?ip6 ll-I;C 8 i s t r i k n t i e n  e f  S t 8 r : s  - 
FINDINGS CONCERNING MISTING CONDITIONS 

lh Ckleiun Paatkatanct TI p l a r t  does n o t  e x i s t  energy meter eqaipamt 

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 

?Q instal l  a ateam energy meter or  t h e  p r l n e i p l  pipa l ime steam d f s t r l b u t l a a  syster. 
-3as to t h e  faet t h a t  e atear  energy moter dees r a t  droduee enerm sovisg ,  but i t  && 
inpertent tr ~ e n i t ~ r i z e  the rep 1 csa~urrpCierrs .+he payback period rf  t b  e investlaest 
is r a l s t e 4  te the energy iapr@venents by implmsnting t k ~  researaadati lers, 

3stineted fuel s sv ing  ( 5,913.6 c - J / ~  + 1,650 9 ~ / y  ) x 39.22 B ~ / G J  x 108.25 lei /~era = 

=22.914 mil l i on  loi/y 

DPECTED RESULTS - EFECT OF RECOMMENDATION. 
Elr~dncrry Fuels. heat and stoun TOW cost I 

I PO* E"m p s !~am/y  
kw I M W h m s r ~  fi&Ll&on 

Bardme -extsang conamons 11 v77fJ,615 1,139-9 

After mc~rnmended actlon 11,142,@41 I,? 16-98 

COST-BENEFIT ANALYSIS. lnillibn lei 

PROJECT COST ESTIMATE. Cost Notes 

Eng~nwnng d m g n  - L - 
Equ~pment procurement 

9.46 

8.2 
Equtpment ~nstallmbon - 
Equsrnent cornrnlssslonlng 

TOTAL INSTALLED COST 9.66 (b) 

Estlrnated lncreare ~n annual (non-energy) mermonr and rncuntenancs cost (C) 

PAYBACK PERIOD 

MENDED IMPLEMENTATION SCHEDULE. 



RECOMMENDED ACTION - ENERGY EFFlClENCY OPPORTUNITY 
USA0 and RCGMaaler Balllv 

J. 2. Ter6 p i 3  3 .A ELuj Eapoa~ 
124. Fabrioi i  l tr .  ,34W 31uj ,%?em , l o ~ l l i 8  

ACTION NO. 8 

Rmon date: 

AREA OF THE PLANT AFFECTED. ~ i t k  prrroraart steen-%wP 
m l c i u  1 Pantketenart Plaat 

FINDINGS CONCERNING EXISTING CONDITIDNS: 

a l l  the a t e a n  traps are wrmng. They are  r o t  in fusetiom. - 

WCOMMENDED ACTION TO IMPROVE EFFCIENCY 
This 2 eat iea(P1ant ) eoasume 6 ,@79. @1 8mal/y. ~ k i s  ir t e e b o l  

g i a n 1  baat.delivered by the b e i l n s  haure.treugh the 8 bar and the 4 bar steam puing 
dis tr ibut ian  oystsma. The d ?livered heat priae is: 21,468 l e i / 5 ~ 6 1  
The y w r l y  delivered heat pr ice  i a :  6.e78.61 e a l h  x 21.46) l e i / . ~ l  = 130.456 rFU l e i  : 

1,72a l r i / ~  = 75,846 S/y 

The rzorml keat waste due te cofldarsate (zing g w d  stb em t r 3 p ) i s :  

5,:)79.#1 eQIIpi/y x 12$ = 729.5 ~tp1/7  

TY.6 stdxuclll hcct waste duo t e  emdensate m t 8 3  (witk exi8tiAg atom% tr8ps)i.s: 1,915.5 We. 

EXPECTED RESULTS - EFFECT OF RECOMMWDATlON 
Electncnv Fuels. neat ana swam: Total cost I 

 peak Energy 
kW MVYhlyear I 

e m / y  B 
wear I 

Baselme -exlsbng condlbons 1 r915-5 23,899 

After recommended acbon 729-5 9.1 e2 

~ e t  reductton 1,185 q 4.79'7 (a) 

COST-BENEFIT ANALYSIS 
P - 

PROJECT COST ESTIMATE Cost Notes 

Eng~nwnng dtslgn - 
Eaulpment ~mcurernent 2,728 (8  ~ 8 ~ ~ 6 f i f 3  s t e m  t r a p )  

Eau~~rnent  comrnlssslontng - 
TOTAL INSTALLED COST 2*728 @, 

- 
Esurnatea !ncnase tn annual (non-energy) weranons ana matntenance cost (C) 

PAYBACK PERIOD, 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
Prepand tor USA0 and RCGMaqler 0lully 

name:3,G, Trrrpio 32.. 

ACTION NO q 

Report date: 

ACTION NO. AND BRIEF DESCRIPTION 
to i n s a t l l  a steam meter on t he  4 b e r  steam r l ia r ibut i sn  2i?% system 

It dmss net ex i s t  nethring 6ystems 

3 After recommended m o n  

~ e t  reducbon 1,1& 

COST-BENEFIT ANALYSIS. S 
PROJECT COST ESTIMATE. Cost Notes 

Engineering design 

Esuipmenr wocurement w , w  1 4,9588 4 p l p ~ . ~ g  +9,338061 

Equwment commnsslomng - 
TOTAL INSTALLED COST te.93~ 

Esumated ~ncrsaro tn annuml fnon-anorgy) ooeraaons and rnlununancs cost (C) 

PAYBACK PERIOD: 

14,797 - =, a: 
390 

MENDED IMPLEMENTATION SCHEDULE. 



RECOMMENDED ACTlON - ENERGY EFFICIENCY OPPORTUNITY 
?reoared for USAD and RCGMaater Bmtlv 

ACTlON NO 1 0  

Repon date: 

I EXPECTED RESULTS - EFFECT OF RECOMMENDATION. 
Elacmcrty Fuels. heat MP swam T t d w s t  I 

'Peak Energy &fa l/ yi 8 
kW IMIJllhtyear~ Ilr I 1 C 

1 ,dl-?- 
A h u  recommended m o n  

97.5 . 
51 -R 040 2. w -  - . -  

Net mducbon (a) 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE. Cost Notes - Enginnnng dn tgn  

3 3  (Arwtremg steam traps) Equipment rarocumrnent 

Equipment rnstalldlon - - 
Equipment commesslonmg 

TOTAL INSTALLED COST 1*3@3 @) 

Esbmated ~ncre&m In mnuU (non-energy) weranons ana matntenancs cost 
- 

(C) 

a: - c 

MENDED IMPLEMENTATlON SCHEDULE. 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNITY 
?reoared tor USAD and RCGMaaler Badly 

ACTION NO AND BRIEF DESCRIPTION 
- 

Ce r e p l a r e  t h e  usel steam trap OIE 8 bar ateam pip* ~ y z t s n  i~ 
ARM OF THE PLANT AFFECTED fLP lcium t ~ . ~ e m a m ~ a ~  o c ~ r t :  . . 
FINDINGS CONCERNING EXISTING CONDITIONS 

I l i d T A U  21vB --- 
The ss tual l  stenm trnp it i3 ~ a t  in us@ 

-V RESULTS - EFFECT OF RECOMMENDATION: 
 el^^ Fualr. heat and steam' TOW cost I 

IPe& Enwgy 
kW I MWhlyear t W1/x 8 

/yew I 

Barelme -exaang conamons 1,779-75 22.285 

Aher recommendad .chon 36@ ' 4,491 

COST-BENEFIT ANALYSIS: 

PROJECT COST ESTIMATE. 
8 

Cost Notes 

580 Ar~trerg  ste81s t r a p  nsdsl 814 
Equprnent ~nsWhbon - - 
Equipment commlsrsconlng 

TOTAL INSTALLED COST 580 
@) 

Est~mated Increase In annual (non-energy) oaermons ma mslntanancs cost - iC) 



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 
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FINAL ENERGY AUDIT REPORT 
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Simona Parvu 
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for 

Hagler Bailly Consulting, Inc. 



'CP 

1. Plant information 

Name of Enterprise 

Address 

Telephone 

ENERGY AUDIT REPORT 
Prepared for 

USAID and RCGItlagler Bailly 

So C *  V E G A  S *  A *  

P L O I E S T I  

R O M A N I A  

Fax 4044114469 

Contact Person ADRIAN VENGHERSCHI 

Title ENGINEER 

Telephone 

2. Energy auditor information 

Dates - audit started: 02.1994 audit completed: @5* 1995 

Energy audit company S C; AUTOMATIZARI  ORION S R *  L *  

Energy audit team leader SIMONA PARVU 

Address 2000 P L O I E S T I  - ROMANIA 

STReMALU ROSU 9 9 ~  BLOC 1 2 0 ~  ~ p . 2 5  

Telephone 

Fax 



3. Energy audit information 

Energy audit focus - describe the major tasks, or areas of the plant, which 
were investigated during the energy audit: . 

- p r o d u c t i o n  o f  s team 

- c o n d e n s a t e  r e c o v e r y  . 

Energy efficiency - in the energy auditor's opinion, what were the most 
significant findings of the energy audit: 

1. T o t a l  l a c k  o f  a i r / f u e l  c o n t r o l .  

2. A f t e r  1 week f r o m  s t a r t ,  t h e  s t a c k  t e m p e r a t u r e  e n c r e a s e s .  

- o v e r  210 d e g , ~ .  , because  o f  s o o t  d e p o s i t  i n  a i r  o v e r h e a t e r s  - - r .- arla O T  s a ~ r  l a y e r s  I roin ~er ; r ;us ,  I ruiri WAG- uew- 
a  p o o r  q u a l i t y  0 f  o i l  and an i n c o m p l e t e  combus t i on ,  

New experience - in the energy auditor's opinion, what were the most 
significant lessons learned during the energy audit: 

~f yeu w a n t  t o  g e t  s a v i n g s ,  y o u  m u s t  a u t o m a t e  t h e  process, 



4. Energy savings 

List the energy efficiency measures ALREADY IMPLEMENTED, during the 
course of the audit (if any): NONE. We '11 

Description of measure Fuel saved 

b e  r e a d y  in a b o u t  G month. 

Savinas/units Pavback 

years 

years 

years 

years 

years 

years 



7. Detailed forms - required 

Complete and attach the following forms: 

Fuel, steam, or heat energy consumption - 12 month audit period 
(complete for each major fuel type for areas studied) 

Steam generation - 12 month audit period (if plant has boiler) 

Energy balance - fuel, steam or heat 

Electric energy consumption - 12 month audit period 

Electric energy generation - 12 month audit period (if plant has generator) 

Energy balance - electrical 

, Action plan - summary of energy efficiency project opportunities 

Recommended action - energy efficiency opportunity 
(complete one for each recommended action) 
(attach additional details if required t o  justify project) 

8. Narrative 

Provide any other information which would be useful t o  USAID and 
RCGtHagler Bailly: 



FUEL. ST tiEAT ENEflGY CONSUMPTION -- 12 MONTH ALJDIT PERIOD 
ENERGY . . . - - . - . - . . . -GAS 

Alltl~tor's name: 

Report date: 

Supply conkact terns. 
I 

Fuel or heatsupply compan)/s name ROMGAZ 
- - 

Contract maximum demand: 

tv+imirrrnn+~r~e+cost] :  K a t e :  55 l e i / ~ m  
3 

CONSUMPTION OR BILLING DATA FOR 12--MONTH AUDIT PERIOD 
FOR. (NAME OF ENERGY FORM): 

Jan/ 93 

Feh/-/g> 

Marl 133 

93 
- - I - - -  

May/ B3 

193 

93 
Jull 1 - 

~ u g l  @3 

Sep, -/% 
93 

3ctl I -_ 

93 
Novl-1- 

3ec1 193 

rOTAL 

Total 
Cost 

th,lei 

60940 

85855 

Mete1 
Readlng 

Moldaylyr 

1108 

1561 

1502 

1590 

1820 

1850 

1760 

1748 

1665 

1724 

1614 

1641 

19943 

-e 

Monthly 
Heatrng 

Jegree- Day 
HOD 

P h ~ t c a l  Thermal 
Consumptlon 
units = 1000 G 

Heat~ng 
Index 

GJlHDD 

'roduct. Incle> 
i J  per: t 

1.34 

2.1 

2.02 

2.63 

2.45 

2.55 

2.28 

2 3 

2.18 

2.31 

2.17 

2.04 

Notes 
on plant conditions m d  cllariges 

Note: Heating degee-days based on reference temperature of _ _ C  



SILAM GtNtRA1 2 hWNTti AIIOII I ' L I W O  
Prepared lor USA C G!Hagler Ba~lb  

Plantname VEGA SA PLOIESTI 
Add'< ss 

Audnor's rlamr 

Bo~l r r  chera lerlsllcs 

Namelnumber 

Manulaclurer 

STEIN MULLER 
a~~~~~~~ WT CR 2 

VULCAN BUG* 
WT 

s u p e r h e a t e d  

30  t / h  
1 9 8 1  
1990 
Y 

1 5  b a r  

250 c deg. 
190 C 
rnin 3% 

CR 3 . i I P R O M  
, VULCAN BUC* 

CR 1 
VULCAN BUC* 

WT 

s u p e r h e a t e d  

30  t / h  
1 9 8 1  
1992 

Y 

1 5  b a r  

250 d e g . ~ .  
190 c 

rnin 3% 

7 5% 
2500 

VULCAN BUC* 
WT 

s u p e r h e a t e d  

30  t / h  
1 9 0 1  

1991,1994 
N 

15  b a r  

250 c deg. 
190 c 
rnin 3% 

7 5% 
2500 

WT 

s u p e r h e a t e d  

20 t / h  
1956 
1990 

Y 

20 b a r  

350 c deg. 
240 C 
min 3;;, 

s u p e r h e a t e d  

40 t,h 
1943 
1 9 9 1  

Y 

15  b a r  

cspscny (lunslhour) .. - -  

Year ~nslslled 
........ 

Yeel last malor owhaul 
. . . . .  - - .  

Operellonal? (yeslno) 
. . . . . . . .  

Sleam presslore 
~ ~ - -  ~ - .  . - 

Steam lernpelalure 

350 c deg. 
260 c deg. 

Stack lernperalure aner econonllrer I rnin 3," 

6 5% 
2500 

1 y s  anatys!s percent 02 
. . 

STEAM GENERATION DATA FOR 12-MONIH AUDIT PERIOD 19 93 
PUH l S 

Stedm 
Purchased 

G 

r t A M  GENERATION 
Fuel 

Conrumpt~on 
GI 

160142 
143449 
147125 

164982 
129190 

114126 
134297 

132211 
122173 
144170 

151772 

167284 

FY PLANT 
Sleam 

Generaton 
ton 

46174 
45480 
45415 

46486 
37854 

33400 
39653 

39249 
36222 
36500 

36360 

35127 
477893 

Meter 
Headlng 

M*d& 

Jan1 I 

Febl I 

Marl / 

Apt1 I 

May, I 

Junl I 

Jull 1 

AUIJ I 

Sepl 1 

Ocl, I 

Novr I 

Decl I - 

TOTAL 

Slusm 
(renerallan 

0 

135428 
133993 
133202 

136343 
109778 

96860 
114994 

113735 
105044 
105850 

105444 

101868 
1385889 

Month)/ 
Ellmeno/ 

9 

84.5 
92.1 
90.5 

82.6 
84.5 

84.8 
85.6 

86.0 
85.9 
73.4 

b9 4 

bo, 8 



Plant rnrne 
Addri:ss VEGA SA P L O I E S T I  

Auchtor 5 ndrne 

Report h t e  

l o *  

Equipment or Process 
Descr~pl~on 

DV ~ u e l  (Vacuum d i s t i l l a t i o n  

DV ~ u l k  ( I t  

~ l t u m  
C o m e r c i a l  o i l s .  

Hexane.  

~ e c t i f i c a t i o n .  

c a t a l $ z a f m r s .  . . - - . . - - 

~ a n i p u l a t e d  - - p r o d u c t i i o n . ( ? )  

~ m p r e s s _ w s ~ .  - - - 

ITAL PEAK DEMPNO (equals niarlmum blllmg derndnJ) --- - - .~ -. 

ITAL EL.ECTAC ENERGY CONSULIPnON AND COST [equals total bdled consuny~ l~o~ i )  

l o o  



ENEHGY TYPE: 

item 
NO 

- 

1 . 
2 
3 

4 

5 
6 

7 

8 
9 

Equpmenl or Process 
Desctlplmn 

D A ~  ( ~ t m o s p h e r i c  d i s t i l l a t i o n  2 ,  

DV FUEL (Vacuum d i s t i l l a t i o n  ~ u e l )  
DV BULK 

ASPHALT 

c o m e r c i a 1  o i l s .  
g Hexane. 

R e c t i f i c a t i o n .  

Steam b a l a n c e  i s  no t  i n  t h e  s c o p e  of t h e  
energy  a u d i t  . ~ e a d i l y  a v a i l a b l e  d a t a  a r e  not  
s i g n i f i c a n t .  The numbers used i n  t h e s e  Energy 
Aud i t  Repor t  a r e  o b t a i n e d  by i n t e r w i e w s  and some 
a r e  e s t i m a t e d .  

Lnax~rnum 
LOW 

'"P/rn o 

5000 

Loooo 

6000 
7000 

3000 

zoo00 
5000 

7000 

1500 

. - 

iral at 
'eak Oerndr 

'"'P / rn o 

2537 

4890 

3013 
3488 

1091  

15300 
2899 

5450 

1223 



. . &  - 13 - 
RECOMMENDED ACTION - ENWGY EFFICIENCY OPPORTUNITY 
Prwarea for USAD and RCGMaoler Ba~llv 

Plant name: VEGA SA 
Address: 1 4 6  ~ a l e n i  s t  r., 2000 p l o i e g t i ,  ROMANIA 

ACTlON NO 1 
~ c ~ / ~ a g l e r  , ~ a i l l y  

TO: MR. LAURENT POMMIER 

SIMONA PARVU 

ofi  date: 
15.05.1995 

ACTION NO. AND BRIEF DESCRIPTION 0, 
AREA OF THE PLANT AFFECTED 

C R ~  AND CR2 BOILERS ( 3 0  t /h ,  1 5  b a r )  
FINDINGS CONCERNING EXISTING CONDITIONS 

- G ~ S  s t a c k  a n a l y s i s  i s  p e r f o r m e d  on manua l  once  a day ( a v e r a g e  02%=10%) , 
-The a v e r a g e  o f  t e m p e r a t u r e  o f  gas  s t a c k  i s  238 g r d . ~ e l s i u s .  I 

-The a i r  i s  p r e h e a t e d  w i t h  s t eam ( 1,3 t / h  a t  14,7 b a r ) .  
- ~ u e l  o i l  c o n s u m p t i o n :  10350 t / y e a r  p e r  b o i l e r , a t  154500 l e i / t  (,jprj1~;95) ' 
RECOMMENDED ACTION TO IMPROVE EFFICIENCY - 
To b e  i n s t a l l e d  a f u e l - a i r  r a t i a  c o n t r o l  s y s t e m  p l u s  02 c e n t r o l  -02 a n a l y z e r  

~f f i c i e n c y  imp rovemen t  p o t e n t i a l :  - c o n t r o l P e r s  
-295% f o r  each  5 2  g r * ~ . ( l o o F ) d e c r e a s e  i n  s t a c k  gas temp. - a c t u a t o h s  
-0,25% f o r  each  1% d e c r e a s e  i n  e x c e s s  % 02. 
So: Max.ef f i c i e n c y  imp rovemen t  p o t e n t i a l :  

i 
- s t a c k  temp.: 230 grd.c.-+ 120  g r d . ~ .  -+ 110 /52  x  2,5= 5,28% 
- d e c r e a s e  exc.%oz: 10% 0 2  -+ 2% o2 -9 1012 x  0,25 = 1,25% 
- D e c r e a s e  f l o w  o f  s team f o r  p r e h e a t e d  a i r :  m in .30%~1 ,3 t / h=@,39 t / h  ==> l,?% 

~ o t a l  e f f i c i e n c y  imp revemen t  p o t e n t i a l :  5,2876+1,25%+1,2%= 7,737L. 
Because o f  p r o b l e m  o f  i n s u f f i c i e n t  f u e l  o i l  a t o m i z a t i o n , w e  e s t i m a t e  an I 
e f f i c i e n c y  imp rovemen t  a b o u t  5%. I 

ECTED RESULTS - EFFECT OF RECOMMENDATION 

PER ONE BOILER Elecmclty Fuels. heat and steam: Ifi"y"t I 
I peak Energy 11. l e i  

kW MWh/year I t / ~  I /year I 

I Baselme -exsang condmons 10350 '1599.075 

I Atler recommended w o n  9832.5 '1519. i z  
Net reducclon 517.5 79.935 (a) 

COST-BENEFIT ANALYSIS 

PROJECT COST ESTIMATE Cost Notes 

Equ~prnent procurement 50  40 m i l e l e i - i m p o r t e d  equ ipemen t  ' 

TOTAL INSTAUED COST 7 5  (b) 

Est~rnarea Increase In annua cnon-energy) weranons ana rnalntenancc cost (C) 

PAYBACK PERIOD 

a:79.935- c. 6 I 

OMMENDED IMPLEMENTATION SCHEDULE. 



. RECOMMENDED ACTION - ENWGY EFFICIENCY OPPORNNITY 
PreDarca tor USAD and RCGWaoler Balilv 

Plant name' vEGA SA 
A ~ ~ ~ C S S .  146  V a l e n i  s t  r., 2000 p l o i e ~ t i ,  ROMANIA 

Audmsname SIMONA PARVU e ondate MAIS 1995 

ACTION NO AND BRIEF DESCRlPTlON BLOWDOWN 
AREA OF THE PLANT AFFECTED. C R ~  b CR2 

FINDINGS CONCERNING EXISTING CONDITIONS 

- B o i l e r  blowdewn i s  p e r f o r m e d  on manua l l y ,  when i s  n e c e s s a r y ( r e q u i r e d ) .  
- 31% blewdown l o s s e s .  
- Not  r e c o v e r i n g  t h e  h e a t  o f  w a t e r  o f  purge.  

~ Q o u t  1e9eoo t / y  w a t e r  csnsumpt ion  p e r  b o i l e r .  

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 

- To  b e  i n s t a l l e d  an a u t o m a t i c  b o i l e r  blowdown sys tem and h e a t  r e c o v e r i n g .  - T O  be i n s t a l l e d  an a u t o m a t i c  drum l e v e l .  
S a v i n g s  p o t e n t i a l :  - 10% blowdown -- 1-3% h e a t  l o s s  ( f rom "EFFICIENT BOILERS. " )  - 20% blewdown saved by change ing  f rom manual  c e n t r o l  t o  a u t o m a t i c  a d j u s t .  

( f ram "ENERGY -MANAGEMENT HANDBOOK" ) 
~ a x i m a l  s a v i n g s :  

-  educing f rom 3 1  t e  11% blowdown l o s s e s  =) 
=)2e% o f  makeup w a t e r  - o s 2 x  l e 9 0 0 o t / y  x 850 l e i / t  = 18.53 m i l . l e i / y .  

2 x  2% = 4% e f f i c i e n c y  improvement.  

I Baseline -exlsung condrtlons 10350 l t 3 9 ~ 0 0  1691  

t Alter recommended actlon 9832.5 87200 

Net W ~ c t l 0 n  517.5 21800 98.5 (a) 

COST-BENEFIT ANALYSIS 

PROJECT COST ESTIMATE. Cost Notes 

Enginsenng deslgn 

Equipment procurement 

Equpmem installation 

1Ul 

70 ( T h e r e  i s  o n l y  1/3 f rom h e a t  

lG~ 

TOTAL I N STALLED COST 124 (b) 

Esnrnatea tncrease ~n annual Inon-energy) ooerauons ana rnalntenance cost 6 (C i  

PAYBACK PERIOD 

a 9 8 . 5  - = 6 

COMMENDED IMPLEMENTATION SCHEDULE. 



RECOMMENDED ACTlON - ENWGY EFFICIENCY OPPORNNITY 
PrcaarM tor USAD and RCGMagler Barllv 

Plant name: VEGA S A  
Address. GLOIESTI, ROMANIA 
Audltorsname: SIMONA PARVU 

ACTION NO F.r 

ON NO. AND BRIEF DESCRIPllON: 
TOTAL OIL (FUEL OIL) SAVINGS 

AREA OF M E  PLANT AFFECTED: 
CR BOILERS 

FINDINGS CONCERNING EXISTIN CONPITiO&S - Gas s t a c k  anaEys=s 1 s  p e r f o r m e d  o n  manua l  once  a day. - @ o i l e r  b lowdown i s  p e r f o r m e d  o n  manual ,  when i s  n a c e s s a r y .  - E x i s t i n g  i n s t r u m e n t a t i o n  c a n n o t  p r o v i d e  a l l  n e c e s s a r y  measurements  t o  
compute  t h e  r e a l  b o i l e r s  e f f i c i e n c y  and  t h e r m a l  e n e r g y  l o s s e s  due t o  
i n s u l a t i o n s  s y s t e m  d e f f i c i e n c y .  - ~ v e r a g e  p l a n t  e f f . :  80%.  

RECOMMENDED ACTION TO IMPROVE EFFICIENCY. 

T O  b e  i n s t a l l e d  a  f u e l - a i r  r a t i o  c o n t r o l  s y s t e m  plus 02 t r i m  c o n t r o l .  - To be  i n s t a l l e d  a n  a u t o m a t i c  b o i l e r  b l o w d o ~ n  s y s t e m  ~ v i t h  h a a t  r e c o v e r i n g .  
- To b e  i n s t .  an a u t o m a t i c  drum l e v e l  c o n t r o l .  
- To b e  i n s t .  an a u t o m a t i c  c o n t r o i  s y s t e m  f i r  s t e a m  p r e s s u r e .  

E x o e c t e d  s a v i n g a :  
- 5% - improvemen t  f r o m  c o m b u s t i o n  c o n t r o i .  
- 4% - f r o m  r e c o v a r i n ,  t h e  h e a t  ~ f  20% blowdown. 

18.53 m i l . l o i / y e a r  - 20% economy o f  makeup w a t e r .  
- 1% - c o m p l e t e  a u t o m a t i o n  o f  o o i l e r .  

ECTED RESULTS - EFFECT OF RECOMMENDATlON 
Elecmcq f , Rqr.  heat and steam 

l Peak Energy 
-- 

FOR 1 BOILER rw M v w y e v I  t / y  'lf1$5er T?!.T: i e i 
Near I 

1 Basel~ne -exlsang condmons 10350 109000 1 6 9 1  

( After recornmended acbon '9315 87200  1513.5 

Net redurnon 1035  2 1 8 0 ~  178.5 1,) 

COST-BENEFIT ANALYSIS 

PROJECT COST ESTIMATE Cost Notes 

Eng~neenng destgn 1 5  

Equ~pment procurement 

Equipment ~nstallabon 

TOTAL I N S T U D  COST 232 (b ) 

Esurnatea Increase tn annual (non-energy) opersaons ana rnalntenance cost 1 4  ICI 

PAYBACK PERIOD 



RECOMMENDED ACTION - ENERGY EFFICIENCY OPPORTUNIN 
Preoared tor USAD and RCGMaoler Balllv 

ACTlON NO 

Plant name: 
~ d d m s :  VEGA SA PLOIESTI  

Aud~tor s name: 

pon date 

ACTlON NO AND BRIEF DESCRIPTION 
RETURN STEAM CONDENSATE TO BOILER 

AREA OF THE PLANT AFFECED 
CATAI YSFRS 

FINDINGS CONCERNING EXISTING CONDITIONS 

- NO c o n d e n s a t e  r e t u r n  i s  r e c o v e r e d .  

-   xi sting i n s t a l l a t i o n  i s  b r o k e n  and  uncomp le ted .  

F u e l  o i l  p r i c e :  154500 l e i / t  ( 1 9 9 3 )  

RECOMMENDED ACTION TO IMPROVE EFFICIENCY 

-To buy  and  i n s t a l l  new pomps, 
- To c o n n e c t  t h e  e x i s t i n g  c o n d e n s a t e  r e t u r n  l i n e  t o  t h e  c o n d e n s a t e  t a n k .  
- T O  i n s u l a t e  t h e  e x i s t i n g  c o n d e n s a t e  r e t u r n  l i n e .  
- T O  i n s u l a t e  t h e  c o n d e n s a t e  t a n k .  

Steam p r e s s u r e :  5.5 b a r .  
g a t u r a t e d  s team e n t h a l p y  a t  5.5 b a r  ( 8 o p s i g ) :  2,755 k J / k g .  
~ a k e - u p  w a t e r  t e m p e r a t u r e :  11 c.deg. 
~ i f f e r e n t i a l  e n t h a l p y  f o r  s t eam g e n e r a t i o n  w i t h  n o  c o n d e n s a t e  r e t u r n :  

2,755 - 4.19 x 11 = 2,709 kJ/kg. 
o i f f e r e n t i a l  e n t h a l p y  f o r  s team g e n e r a t i o n  w i t h  c o n d e n s a t e  r e t u r n  (40% a t  65C 

2,855 - 4.19 (11 x 0.6 + 6 5  x 0.4) = 2618.4 

~ f f i c i e n c y  g a i n :  (2 ,755  - 2,618)/  2,755 = 4.9% . 
EClED RESULTS - EFFECT OF RECOMMENDATION 

Elec~nc~fy Fuels. neat and steam Total cost I 

I peak Energy m i l .  l e i  
kW MWhtyear I t / y  year I 

Baselm -exlsnng condmons 10350 1599 

, Alter recommended actlon 9944.2 1 .  

Net reductton 405.8 62.7 1,) 

COST-BENEFIT ANALYSIS 

PROJECT COST ESTIMATE. Cost Notes 

Eng inmng  des~gn 

Equipmem orocuremenl 

Equipment ~nstallabon 

TOTAL INSTALLED COST @) 

Estlmatea Increase In annual cnon-enerqy) werauons ana rnalntenance cost (C; 

PAYBACK PERIOD 

c 1 years 

a - c 

COMMENDED IMPLEMENTATION SCHEDULE 



Sp~ll~drrJd by: 

United States Agency for Intemtional Development 

Association of Energy Engineers 



ENERGY EFFICIENCY MARKET DEVELOPMENT IN ROMANIA 
Sponsored by the US Agency for International Development 

and the Association of Energy Engineers 

PROGRAM REVIEW MEETING - ROMANIA 
November 18,1996 

Location: Bucharest Hotel 

Attendees: Certified Energy Managers; Plants participating in USAID industrial energy efficiency projects; Representatives of 
the Ministry of Industry; USAID and its contractors. 

Objective: To discuss and review energy efficiency activities, results, and f h r e  directions of: (1) support to the development 
of local energy service companies; (2) establishment of Romanian Chapters of the Association of Energy Engineers; 
and, (3) energy efficiency project demonstrations. 

0830-0900 Registration 

0900-0915 Introduction and Welcoming remarks 

09 15-0930 AID Romania - Country Program Description 

Review of Pro.iect Results 

Mihail Zdravcu and Georgetta Padureanu, 
AEE Romania 
Roberto Figueredo, USAID, Romania 

Demonstration Projects at Industrial Plants Moderator: Hagler Bailly 
Roundtable with managers from plants participating in demonstration projects 
Topics: Concrete results achieved by the plants with the help of the USAID Program 

Results and lessons learned 
Benefits of hiring ESCOs 

Coffee Break 

Summarize Results of the Roundtable Discussion 

Luncheon with Keynote Speaker 
AEE Organization and Future Trends 

Support to Energy Service Companies (ESCOs) 
Introduction (Results of the ESCO Survey, 
Highlight of some Results and Trends) 
What it Takes to Succeed as General Manager of an ESCO 
USAID ESCO Training Program 
Open Discussion 

Establishment of AEE Chapters 
AEE Chapters Status Report 

Open Discussion 
Coffee Break 

Financing Energy Efficiency - Future Directions 
Global and regional trends in energy efficiency financing 
EBRD Financing Mechanisms 
Group Discussion 

Moderator: Hagler Bailly 

A1 Thumann, AEE 

Moderator: Hagler Bailly 
Laurent Pommier 

Peter Garforth 
Dr. Aureliu. Leca - Invited 

Moderator: A1 Thumann, AEE 
Mihail Zdravcu, AEE Bucharest 
Georgetta Padureanu, AEE Cluj 

Moderator: Hagler Bailly 
Laurent Pommier 
Dr. Virgil Musatescu, EBRD 
Invited: Dr. Ionut Purica, EBRD 

Emilian Radu, Romanian 
Commercial Bank 
Rasvan Radu, Romanian 
Commercial Bank 



ENERGY EFFICIENCY MARKET DEVELOPMENT IN ROMANIA 
Sponsored by the US Agency for International Development 

and the Association of Energy Engineers 

PROGRAM REVIEW MEETING - ROMANIA 
November 18,1996 

Location: Bucharest Hotel 

Attendees: Certified Energy Managers; Plants participating in USAID industrial energy efficiency projects; Representatives of 
the Ministry of Industry; USAID and its contractors. 

Objective: To discuss and review energy efficiency activities, results, and future directions of: (1) support to the development 
of local energy service companies; (2) establishment of Romanian Chapters of the Association of Energy Engineers; 
and, (3) energy efficiency project demonstrations. 

5. Discussion of Energy Efficiency Issues and 
Future Cooperation 

1615-1630 Strategies for overcoming obstacles to 
Energy efficiency projects 

1630-1700 Group Discussion 

2000 Dinner 

Moderator: Robert Archer, USAID WDC 
Elektrotek (Scott Vicary) 

Sponsored by Hagler Bailly 



ENERGY EFFICIENCY MARKET DEVELOPMENT IN ROMANIA 
Sponsored by the US Agency for International Development 

AND THE ASSOCIATION OF ENERGY ENGINEERS 

OPEN CONFERENCE - ROMANIA 
November 19,1996 

Location: Bucharest Hotel 

Attendees: Representatives from industrial and institutional enterprises nominated by the AEE members; Plants and vendors 
who participated in USAID Industrial Energy Efficiency Project and Emergency Energy Project; AEE members; 
Certified Energy Managers; Representatives from Government Ministries and agencies, utilities, and other assistance 
programs; USAID and its contractors. 

Objective: To promote a market-oriented approach to energy efficiency. 

0800-0830 Registration 

083 0-0840 Welcoming Remarks 
0840-0850 Role of USAID in Romania 
0850-0900 AEE in Romania 

Results of Demonstration Projects 
ESCO presentation with Plant Energy Manager 

AEE Chapters 
1330-1345 
1345-1400 

CEM 
Mihail Zdravcu 
Vasile Grasin and Georgetta Padureanu 
Haralambie Pave1 

Coffee Break 

Simona Parvu 
Florin Mihailescu 

Open Discussion 

Plant - 
Stirom, Matizol 
Terpia, Borsa 
Muha 

Vega 
Danubiana, Mobins 

Presentation of AEE 
AEE Chapters in Romania 

Mr. Rotaru, ARCE 
Roberto Figueredo, USAID 
Mihail Zdravcu and Georgetta Padureanu 

Luncheon with Keynote Speaker 
Developments in the Global Energy Efficiency Market 
Concurrent Press Conference 

Open Discussion 

Moderator: Hagler Bailly 

Financing Energy Efficiency Projects in Romania 
1415-1430 Global and regional trends in energy efficiency financing 
1445-1515 European financing mechanisms 

A1 Thumann, AEE 

Moderator: A1 Thumann, AEE 
A1 Thumann, AEE 
Mihail Zdravcu, AEE Bucharest 
Georgetta Padureanu, AEE Cluj 

Moderator: Hagler Bailly 
Laurent Pommier 
Dr. Virgil Musatescu, EBRD 
Invited: Dr. Ionut Purica, EBRD 

Emilian Radu, Romanian 
Commercial Bank 
Rasvan Radu, Romanian 
Commercial Bank 



ENERGY EFFICIENCY MARKET DEVELOPMENT IN ROMANIA 
Sponsored by the US Agency for International Development 

AND THE ASSOCIATION OF ENERGY ENGINEERS 

OPEN CONFERENCE - ROMANIA 
November 19,1996 

Location: Bucharest Hotel 

Attendees: Representatives fiom industrial and institutional enterprises nominated by the AEE members; Plants and vendors 
who participated in USAID Industrial Energy Efficiency Project and Emergency Energy Project; AEE members; 
Certified Energy Managers; Representatives fiom Government Ministries and agencies, utilities, and other assistance 
programs; USAID and its contractors. 

Objective: To promote a market-oriented approach to energy efficiency. 

1515-1530 Coffee Break 

1530 -1620 Concluding Remarks 

1620 - 1830 Conference and Exhibition Networking Meeting 

Robert Archer, USAID WDC 
Roberto Figueredo, USAID 
Mihail Zdravcu, AEE Bucharest 
Georgetta Padureanu, AEE Cluj 



DEZVOLTAREA PIETEI LIBERE PERTRU EFICIENTA 
ENERGETLCA IN ROMANIA 

Sponsori : Agentia pentru dezvoltare internationala 
din Statele Unite(USA1D) si Asociatia Inginerilor 
Energetici cu sediul central in Atlanta SUA(AEE) 

P R O G U M U L  SEDINTEI DE ANALIW 
18 Noiembrie 1996 

ocul : Hotel Bucuresti 
'artkipanti : * Managerii Energetici autorizati de AEE (CEM) ; 

* Societatile Comerciale dm Romania, participante in proiectele de Eficientizare Energetica Industriala 
de USAID ; 

* Oficialitati din tara : 
* USAID. 

)biectivul: Discutarea si analizarea rezultatelor Programului USAID din Romania pentru Eficienta Energetica 
Jndustriala inclusiv : 
1. Suportul pentru dezvoltarea societatilor locale de seMcii in domeniul energiei (ESCO) ; 
2. Infiintarea AEE a filialelor din Romania (Bucuresti) si Cluj - Napoca ; 
3. Proiectele demonstrative pentru Eficienta Energetica. 

0830-0900 Inregstrarea 
0900-0915 Introducere si cuvant de bun venit Mihail Zdravcu si Georgeta Padureanu. 

AEE Romania 
0915-0930 USAID Romania - trecere in revista a programului D-nu1 Roberto Figuerento. 

Reprezentantul USAIDdln Romania 

Trecerea in revista a rezultatelor proiectelor 
1. Proiectele demonstrative din Societatile industriale 
0930-1045 Masa rotunda cu Managerii din Societatile participante la proiectele demonstrative 

Teme : * Rezultate concrete obtinute de societati cu ajutorul Programului USAID ; 
* Ce a hnctionat bine ; 
* Cum ar fi fost sa se faca mai bine ; 
* Avantajele conlucrarii cu ESCO. 

1045-1 100 Coffee Break (Pauza pentru servirea unei cafele etc.) 

1100-1200 Sumarizarea rezultatelor discutiilor de la masa rotunda Moderator :Hagler Bailly 
1200-1300 Masa urrnata de cuvantarea cu tema :Organizatia AEE 

si tendinta in viitor A1 Thumann. PE, CEM. 
Director esecutiv AEE 

2. Suportul dat ESCO( Societatile din Romania care se ocupa cu sewicii in domeniul 
energiei ) Moderator :Hapler Brlilly 

1300-1315 Introducere (trecere in revista a rezultatelor obtinute de societatile ESCO, scoaterea in evident 
a unor rezuitate mai importante si tendintele) Moderator :Hagler Bailly 

1315-1345 Ce trebuie sa cunoasca si calitatile unui General Manager 
a unei societati ESCO Peter Garfoth 

1345-1415 Programul US AID de Training a ESCO Se va anunta 
1400-1415 Discutii libere 



-2- 

3. Infiintarea AEE-filialele din Romania 
1415-1445 Raportul AEE Chapter Romania 

Raportul AEE Chapter Cluj-Napoca 

1445-1500 Discutii libere 

1500-1515 Coffee Break 

4. Finantarea Eficientei Energetice-Directii in viitor 
1515-1545 Tendinte globale si regionale in finantarea 

eficientei energetice 

1545-1615 Discutii libere in grup 

5. Discutarea problemelor legate de Eficienta 
Energetica si a cooperarii in viitor 

1615-1630 Programul plan de asistenta tehnica a USAID 
in Romania 

1630-1 700 Discutii libere in grup 

2000 Dinner - Sponsorizat de Hagler Bailly 

Moderitor:Al. Thumann. AEE 
hlihail Zdra~cu. CEM 
Georgeta Padureanu. CEM 

Moderator: Hagler Bailly 
Laurent Pommier 
Dir.Gen. Cornel Rotaru. ARCE 
Consultant BERD: V. Musatescu 

31oderator:Roben Archer.USAID CVDC 

Electrotek SUA 



DEZVOLT.4REA PIETEI LIBERE PENTRU EEICIENTA 
ENERGETICA IN ROhIANIA 

Sponsori: Agentia pentru  Dezvoltare In te rna t ionah  
d in  Statele Unite(USA1D) si Asociatia lnginerilor 
Energetici cu  sediul central in At lanta  SUA(AEE) 

CONFERINTA DESCHISA 
19 Noiembrie 1996 

~ c u l :  Hotel Bucuresti 
rrticipanti : * Reprezentanti dm societati industriale si de stat nominalizate de membrii M E  din Romania ; 

* Societati comerciale si fumizoare de echipamente care au participat la proieaele demonstrative 
dm programul USMD de Eficienta Energetica si Proiectele Energetice de Urgenta ; 

* Membrii AEE; 
* Certified Energy Managers-CEhI din Romania ; 
* Reprezentanti din Ministere si Agentii ; 
* Utilitati si alte programe de asistenta ; 
* USAID si contractorii sai. 

biectivul : Promovarea unei piete libere. legata de Eficienta Energetica. 

0800-0830 Inregistrarea la secretariat 
0830-0840 Cuvant introductiv 

0840-0850 Rolul USAID in Romania 

0850-0900 .4EE Romania 

Dicu Constantin. 
Secretar de Stat 
D-nu1 Roberto Figueredo. 
Reprezentantul USAtDdm Romania 
Mhail Zdravcu si Georgeta Padureanu 

Rezultatul Proiectelor Demonstrative Moderator:Hagler Bailly 
Prezentarea ESCO, cu Managerii Energetici din societatile participante 
0900-0930 CEM - Plant 

Mihail Zdravcu Stirom, Matizol 
0930-1000 Vasile Grasin si Georgeta Padureanu Terapia, Borsa 
1 000-1015 Haralambie Pave1 Muha 

1015-1030 Coffee Break (Pauza pentru seMrea unei cafele etc.) 

1030-1045 Sirnona Parvu 
1045-1 115 Florin Mihailescu 

Vega 
Danubiana, Mobins 

11 15-1200 Discutii libere 

1200-1330 hlasa urrnata de Conferinta "Dezvoltari in Piata Libera Globala a Eficientei Energetice" 
(in paralel Conferinta dePresa) Al. Thumann. AEE 

AEE Chapters (filialele din Romania) 
1330-1345 Prezentarea AEE 
1345-1400 Filialele AEE din Romania 

Moderator: Al. Thumann 
Al. Thumann. AEE 
Mihail Zdravcu. AEE Bucuresti 
Georgeta Padureanu. AEE Cluj 

1400-1415 Discutii libere 



Finantarea in Romania a Proiectelor de Eficienta Energetics >loderator:Haglcr Baill! 
1.1 15- 1430 Tendinte globala si regionale in finantarea 

Eficientei Energetice Laurent Ponmier 
1 445-1515 Mecanismul de finantare European Steven Fawkes. Consultant Min.hdostrei 

Ionut Purica. Consultant B E D  

15 15-1530 Coffee Break 

1530-1620 Concluzii Robert Archer. USAID WDC 
Roberto Figueredo. USAID 
Mihail Zdravcu. AEE Bucharest 
Georgeta Paduranu. AEE CIuj 

1620-1830 Vizitarea expozitiei cu echipamente expuse de firmele din tam si SUA 



CERTIFIED ENERGY MANAGERS IN EASTERN EUROPE 

Adrian Radoi 
BEST SRL 
3 13 Splaiul lndependentei Str. 
Bucharest 6 
Tel:(40 1) 776-8582 
Fax: (401) 312-3161 

Ioan Radoi 
SIAI-SA 
Calea Floreasca #126 bis 
Bucharest 2 

Constantin Manolescu 
EC-ENERG SRL 
Lacul Tei Str., Sc.AJp.43 
Bucharest 2 
Tel:(40 1) 687- 8883 
Fax:(401) 655-7329 

Dorin Moraru 
ELECTRONIC SRL 
Sos.Pantelimon 
Bucharest 2 
Tel: 40 1-628-6037 
Fax: 40 1-634-3395 

Marian Manu 
ELECTROTEST 
8 Carmenita Str.,Bl.D7,Ap.7 
Bucharest 2 
Tel: 40 1-688-0656 

Corneliu Dusan 
ROBOIMATIC 
3 1 George Enescu Str.,BI.P17 
Sc.B,Et.N,Ap.29, Bucharest 
Tel: 40 1-659-5497 
Fax: 40 1-2 1 1-9202 

Mihail Zdravcu 
ARCON SYNERGY PROIECT 
1 Intrarea Odobesti Str., 
B1. 222, Sc.5, Ap. 59 
Bucharest 2 
TeVFax:40 1-673-608 1 

Florin Mihailescu 
CAMIGO SRL 
21 Dr. Theohari Str., 
Bucharest 5 
Tel:4O 1-78 1-3353 

Simona P a m  
AUTOMATIZARI ORION SRL 
14 Basarabi Str., 
Ploiesti, Prahova 
Tel/Fax: 4044-1 55.799 

Vasile Grasin 
ECO-ERG TEHNOLOGIE SERV. 
26 Anton Pam Str., 
3400 Cluj-Napoca 
Tel/Fax:40064- 432-304 

Paul Zara 
B.I.T. 
3 Capineanu Str., Et.V, Ap.36 
Bucharest 1 
Tel:401-2 1 1-6792 
Fax: 401-312-1098 

Ion Bota 
ENERGOCHIIM SRL 
7 D-na Ghica Str.,B1.4,Ap.71 
Bucharest 2 
Tel:4O 1-688-3820 
Fax:40 1-323-4956 

George Stoican 
PROJECTA INTERNATIONAL 
105 Domei Str., 
Bucharest 3 
Tel: 40 1-668-2265 

Georgeta Padureanu 
ECO-ERG TEHNOLOGIE SRL 
26 Anton Pam Str., 
Cluj-Napoca 
TeUFax: 40064-432-304 

Pavel Haralambie 
INVEST PROJECT SRL 
4 Cantemir Str, B1: 14, Ap. 14 
Suceava 
Tel:4030-2 17-208 
Fax:4030-2 19-248 

Mihai Alexandru 
G.I.R.SA 
1 1 1, 1 May Blv.,Bl.22A,Ap. 1 
Bucharest I 
Tel: 40 1-665-6438 

Stefan H. Hristov 
EEL LTD. 
H.C. Ilinden.. B1.114-a. Ap. 72 
Sofia 1307 

Dimitar Baev 
DRvlITAR BAEV CONSULTING 
Mlado Str., B1.50,Vh. 1,Ap.j 
Sofia 1784 
Tel: 3592-741-880 

Georgi Rampov Ivanov 
RAMPOVttSON COIMP,CW 
3 Smolyanska Str.,B1.56,Ap. 49 
Sofia Lagera 16 12 

Jolian Marinov Ivanov 
JOLLY 
P.O. Box 5 
Sofia 1303 
Tel: 3592-3 14-24 1 

Nikola Kaloyanov 
ENERGY SAVE 
1 Mladost Str.,B1.71, Ap. 40 
Sofia 
Tel: 3592-742-609 
Fax: 3592-87 1-202 



Jordan Petkov Katzarov 
RISK ENGINEERING LTD. 
73 Dirno Hadjidimov Str., 
Sofia 
Tel: 3592-5 17-720 

Nlkolai Borislavov Stankov 
75 Cherkovna Str., 
Sofia 1505 

Jordan Lazarov 
LAZANER CO. 
2 l3/B/2/4 Slivnita Blv., 
Sofia 1202 
Tel: 3592-3 16-798 

Boris Petkov 
IVEL LTD. 
46 Svoboda Str., 
Plovdiv 4002 
Tel: 359032-447-563 
Fax: 359032-455-505 

Dimitar Shivkov 
SOFIA TECHNICAL UNIVERSITY 
P.O.Box 35 
Sofia 1582 
Tel:3592-636-2298 
Fax:3592-636-3648 

Lubomir Spassov 
Poitava 4a Str., Ap. 10 
Pleven 
Tel: 359064-4 19-262 

Deian Yordanov 
ARGUS 91 
6 1 Vasil Drumev Str., Ap. 39 
Vama 9002 
TeVFax:35952-844-6 1 3 

Janos Zhelev 
RENDD G. LTD. VARNA 
Vladislavovo, P.O. Box 62 
Varna 9023 
Tel: 359052-829-271 

Nikola Zikatanov 
ALUSTYLE LTD. 
102 Vassil Levski Blv. 
Sofia 1527 
Te! ?E;Q2-465-3 11 

Hrrrt,oarj7 
Peter Macskassy 
COMPTECH LTD 
Jobbagy ii 5 
Budapest 122 1 
Tel: 36 1-226- 1585 

Gyorgy Viragh 
KONTRAVILL 
Dornahaza # 28 
Budapest 1 145 

Miklos Gellert 
GELERT INNOVATION 
ENGINEERING COMPANY 
Barackos # 24 
Pecs 7635 
Tel: 367-23 1-966 1 

Imre Majoros 
BME 
Muegyetem # 9 
Budapest 11 11 
Tel: 361-1812-960 

Tibor Nagy 
CONTROL MTI 
Radvany # 34/b 
Budapest 1 1 18 
Tel: 36 1-1 66-1902 

Laszlo Soos 
EPOS-VPI 
Kesmark # 10 
Budapest 1158 
Tel: 361-252-5222 

Albin Zseblk 
JOMUTI KFT 
Almashaza # 55 
Budapest 1 172 
Tel: 3606-60 1-4346 



Developments in the Global Energy . 

Efficient Marketplace 
Part 1: The Association of Energy Engineers 

Albert Thumann, P.E., CEM, Executive Director of the Association of Energy Engineers 

m a  w. . --- .. :-- - 
1 IIC Degllllllllg 
In 1977 the role of the energy engineer 
manager was not defined. When the 

and the energy 
Association of 

Energy Engineers (AEE) embarked on its mission to 
promote the information exchange in the emaging 
energy marketplace it also needed to define the role of 
the energy engineer manager. The energy engineer 
emerged as the systems integrator who utilized all 
technologies h m  lighting to heating and air 
conditioning to makeing buildings and plants more 
efficient. The energy manager needed a fundamental 
understanding of the efficient technologies involved but 
also needed expertise in financing energy projects and 
purchasing fuels. The Association of Energy Engineers 
is comprised of engineers and managers fiom all 
disciplines including professionals with electrical 
mechanical and process backgrounds. In addition, AEE 
nembers come fiom various segments of the 
ma keiplace as hdicclied in Figure 1. 

FELD OF EMPLOYEMENT 
27.7 

Consultant 4.4 
Equipment Supplier .3 
Architect 9.7 
State, Local or Federal Government 8.3 
Contractor 2.2 
Educator & R&D 26.8 
Energy User (Building, Plant & Facilities) 3.1 
Other 15.6 
Utility & Energy Supplier 2.0 
Developer & IPP 
PERCENT 

Figure 1: Field of Employment 

The true strength of AEE is that it brings together 
consultants, end users and utilities in an important 
forum to share information. The mission of AEE is to 
promote the scientific and educational aspects of those 
involved in the energy industry. AEE p w t h  has truly 
been outstanding as indicated in Figure 2. 

Figure 2: AEE Membership Growth 

Today AEE membership includes 8,338 members in 71 
counwies. The Association of Energy Engineers is a 
non-profit professional society continues to provide the 
leadership role in the energy industry. 

Chapters 
The Association of Energy Engineers chapter network 
includes 56 chapters comparing 39 in the United States 
and 17 international cities. Members have the 
opportunity to meet with professionals in their area, 
participate in meetings and address issues of 
importance in their areas. In addition, chapters have 
the opportunity to network with professionals in other 
chapters. Each year at the World Energy Engineering 
Congress, the Chapter Leadership me-ctirig is held. 
Workshops to help chapters reach their potential are 
presented at this time. 



The AEE international chapters continue to grow. /' International Chapters include: 

@ B-1 
British Columbia, Canada 

Agaria 
mcas, Venezuela 

Hong Kong 
Hungav 
Japan 
Malaysia 
Mexico (Guadalajara) 
Mexico (Monterrey) 
N. Alberta, Canada 
Netheriands 
Phiiippines 
Romania (Bucharest) 
Romania (Cluj Napoca) 
Trinidad 
Ukraine 

Certification 
Certification is an essential ingredient in developing 
qualified energy engineers and managers. The 
Association of Energy Engineers has developed the 
Certified Energy Managers Program. The below 
highlights the Association of Energy Engineers 
certification program. 

a AEE Certification Programs 
'E is recognized as a leader in promoting high 

A Aity industry standards and develops certification 
programs to meet industry needs. 

Why Become Certified? 
Certification is part of total quality management. When 
an individual becomes certified in a designated field it 
recognizes the professional achievement in the eyes of 
colleagues, governmental agencies, perspective 
employees and clients. Certification establishes a 
standard of professional competence which is 
recognized throughout the industry and inspires the 
development through encouragement of long-term 
career goals. Certification also promotes quality 
through continuing education to assure a high level of 
competence in constantly changing fields and enhances 
the status of professionals in the industry. 

What Certification Programs Does the 
Association of Energy Engineers Offer? 
Industry demands specialization and certification needs 
to meet these requirements. The Association of Energy 
Engineers offers cettification programs in lighting and 
specialized areas. The most important certification 
program is the Certified Energy Managers Rogram 
(CEM) and is described below. 

Certified Energy Managers Program 
(CEM) 
Started in 1981 the CEM program now includes 2,300 
professionals and represents virtually a who's who in 
ouagy management. The CEM-program has been used 
as follows. 

+ The US Agency for International Development 
has used the CEM program in the Ukraime, 
Romania, Hungary and Bulgaria to develop 
qualified energy service professionals. 

+ Companies such as Johnson and 
Honeywell have used the CEM program as a job 
requirement in performance contracting. 

+ The state of Kentucky has recognized the CEM 
program as a requirement to do performance 
contracting. 

* The US Government recognizes the CEM as 
meeting the mining requirements of facility 
federal managers. 

+ Utilities such as Florida Power & Light, Detroit 
Edison, El Paso Electric, Commonwealth 
Edison, Niagara Mohawk and United 
Illuminating are using the CEM as part of their 
total quality management efforts. 

+ To bid on various government projects the 
candidate had to be a CEM. 

In addition, the Association of Energy Engineers offers 
the following certification programs. 

Certif~ed Lighting Efficiency Professional 
(CLEP) 
The CLEP program was developed out of the need to 
identify specialists in lighting efficiency. The CLEP 
program includes 435 professionals who have been 
certified and are recognized as meeting the certification 
requirements of the EPA Green Lights Lighting 
Management Company Ally Rogram. The program 
includes a two-day refksher come and a four hour 
examination. 



Certified Indoor Air Quality Professional - (CIAQP) 
The CIAQP is a program designed to meet the growing 
needs of busin- to identify qualified indoor air 
quality practitioners who solve the problems cnated by 
"sick building syndrome" as well as facility managers 
vho are responsible for o p t i n g  healthy buildings 

while maintaining comfort and reducing energy costs. 
'Ihe program includes a t w d y  refresher course and a 
four hour exam. 

Internet Access 
The Association of Energy Engineers has established a 
hornawe ',fi -hi: L- &,.,-, e~ , Tue &A-- 
aeecenter.org. The home page is illustrated in Figure 
3. Information on seminars, conferences and shows, as 
well as a m n t  list of chapters. 

The Association of Energy Engineers is a socieg of 
over 8.000 professionals involved in all areas of the 
snergy field. 'with a 19-year mck  record of excellence 
n service to i t s  membership of energy and 
environmental engineering professionais. AEE IS 

dedicated to remaining in the forefront of a rzpidly 
changing network of industries. To serve i t s  members, 
AEE seeks to provide practical direction and 
reasonable solutions in areas of energy management 
strategies, contingency planning and viable alternatives 
for dealing with fuel price increases in a positive way. 

Figure 3. Association of Energy Engineen 
Home-Page 

The World Energy Engineering Congress 
The 20th World Energy Engineering Congress (WEEC) 
will be held at the Georgia World Congress Center in 
Atlanta, Georgia, USA, November 19-2 1,1997. This is 
the most important event AEE presents each year. in 
1997 WEEC will be expanded to include special events 
coinciding with AEE's 20th anniversary. n e  WEEC 
features eleven conference tracks, 44 sessions, I80 
speakers, networking banquet and luncheons and the 

Collocated eveats include the Energy Service & Power 
UarLding Ceam, Plant & Facilities Expo, Strategic 
Gas Forum, and h e  Environmental Technology Expo. 
In addition, the annual Executive Committee and 
C b p t a  Lesdtrship meetings an held. 

Continuing Education Programs 
In- 1997 AEE has added a complete lineup of new 
seminars. ' I lese seminars are presented around the 
United Slates and can be conducted as an in-house 
COUISC in any location around the world AEE has 
preseated these programs in the Ukraine, Eastern 
Europe, Ausbalia and cities around the world. 
Seminafi for 1997 include: 

Mea;suremmt & Verification 
Pcrforrnance Contracting 
FicingEnergy Projects 
Applying W A C  Pump Systems 
Opthnidng the Performance of Motors & Drives 
Upgrading HVAC and Central Plants 

Awards Program 
The Association of Energy Engineers gives spacial 
recognition both to individuais and companies who 
have demonstrated notable contributions to the 
proftssion and exceptional senrice to the Association. 
This recognition is awarded on both a chapter basis and 
as part of AEE's international awards. Award plaques 
are available from AEE for chaptsr presentation. The 
international awards are presented at the AEE Awards 
banquet as part of the World Energy Engineering 
C o n p s .  In 196 ,  AEE mated the international 
Energy Project of the Year to recognize an energy 
management project developed and installed outside the 
United States. The project is recognized for its 
fmt-of-a-kind approach in the country where it is or 
will be installed. 

Publications 
AEE members receive, as part of their membership, 
complimentary subscriptions to the following: 

Energy Engineering published since 1904. 
This authoritative journal's editor is Dr. Wayne 
Turner, a noted author and expert in the field. 

. Each issue is 80 pages published in a 6x9 fonnat 
and issued six times a year. 
Strategic Planning for Energy & the 
Environment is published quarterly and edited 
by William Payne. Each journal is 80 pages and 
published in a 6x9 format and covers the 

big 500-booth exposition. a 



Development in the ,Global Energy 
Efficient Marketplace 

Part 2: Where is the industry heading 
Albert Thumann, P.E., CEM, Executive Director of the Association of Energy Engineers 

Where is the Indusiry Iieading 
The United States spends; $500 billion for energy, 
$210 billion for buildings, $180 billion for 
transportation and $ 110 billion on indusbry annually. 
On an international scene, economic growth in 
developing countries is causing increases in energy use. 
There is world wide concern that increase energy use 
causes environmental degradation and global warming. 
The Association of Energy Engineers annually surveys 
its members to find out market trends and evaluate the 
effectiveness of various energy products. The results 
below are based on 949 responses and was issued this 
year. 

Product Evaluation & InstsUation 
The reason energy management technologies makes 
qood sense is because of high use satisfaction. Energy 

lanagement Systems, Lighting Efficiency Products 
and Motors and Drives are effective strategies as 
indicated in Figure 4. 

Lghmg Effnoency Pratucn %in 393% 4 4% 

Waste Heal h v e r v  171% 572% 24% 6-7: I 

Cqemralwn 176% 512% 281% 322. 

WastrtoEnergv PImb 100% 393% 433% 7 ' 
Efficmxy Horors 299% 547% 9 8 %  2'. 

~dlusaabk Spad Dnws 356% MOT 86% 6% 

ht-pnbk Pow- Supplm IZZ% 537% 317% 2 3% 

G s C d t n g  Equspmenl 10 4% 49 6% 36 3% 377" 

Figure 4: Product Evaluation 

Market trends and what technologies are being adopted 
are illustrated in Figure 5. Again, it can be seen that 
products with highest user satisfaction are pl81mtd for 
installation during the next twelve months. 

1 

Figure 5: Products Planned for Installation in Next 
12 Months 

Selling Energy Management Services 
In selling energy management services there are several 
client issues: 

User Satisfaction with Products 
Savings Achieved 
Energy Awareness. 

The AEE survey indicates that the results of installing 
energy- management systems have truly been 
outstanding; 39% have saved their companies 52 
million or more and 8.2% have achieved and energy 
cost reduction of 35% or more. These resuits are truly 
outstanding as illustrated in Figure 6 & 7. 



Figure 6: Accumulated Energy Costs Saved 

1 &50°/o ;: I 
Over 50% 

Figure 7: Estimated Accumulated Savings Since 
Program Started 

Impact of Utility Restructuring 
The utility marketplace is radically changing fiom a 
year ago. Utilities are merging and acquiring new 
companies and providing services to their customers. 
The reason is clear that utility customers would switch 
if prices were lower as indicated in Figure 8. 

35.9,% . 
' . - - . . .- 

0.:- 14%' ~ ~ ~ ~ + " . * . q ~ r ' .  Erz .,,.&...... ... 27.9% 
-..w.. .--. .,-. *-7c* %<.- ->.;, 

.!T.. >,P_Ve 15% LO.&'ER$T~~ :: 'n >. . 
a--.-:rrW' . w*.. .- .- . , 

15.5% 

'k----i- * - . . ' ' .%l. .. :.7- ,.- . - .  
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Figure 8: Would You Buy Power from Another 

Cogeneration & Independent Power 
The survey indicated that 22.1% felt that international 
was the best marks for cogeneration and independent 
pbwer. Figure 9 shows international locations where 
good cogeneration and independent markets exist 

Figure 9: International markets for Cogeneration & 
Independent Power 

Measurement & Verification 
In 1995, NOFL America ircadled $5 billicn it 
efficiency equipment for their buildings in order to save 
money and conserve energy and water. If all cost 
effective efficiency investments were made in public 
and commercial buildings, the United States alone 
would save $20 billion per year on energy bills, create 
100,000 jobs and significantly reduce pollution. When 
firms invest in energy efficiency they want to know 
how much they saved and how long their savings will 
last. Unfortunately until now efficiency financing has 
been limited because investors and fmancial institutions 
have lacked reliable means to measure and ensure 
energy savings from efficiency investments. To 
overcome this barrier, the Department of Energy has 
led the development of the North American Energy 
Measurement and Verification Protocol. This 
document provides a common way to carry out and 
measure savings and will greatly increase the quality 
and reliability of energy efficiency investment. 

. .. . . Supplier if Utility Rates Were Lower 



-- -\ 'Ibis protocol can be obtained elcxlronicdly on the 
World Wide Web by accessing the US Department of 
Energy's "Energy Efficiency and Renewable Energy 
Network (EREN) homepage at wwu.erendue.gmr 
A fiee copy is availabe h m  Scott McGaraghan: 

US Department of Energy Contractor 
Room 8 F089 
1000 Independence Ave. SW 
Washington, DC 20585 
Scott McGaraghan@hq.doe.gov 
Fax: (202) 586- 1737 

The Bridge to the Enemy P~lfure 
The energy industry is alive, well and growing. High 
use satisfaction with energy management technologies 
and new measurement and verification protocols make 
investments in this industry a wise choice. The 
Association of Energy Engineers and its chapters in 
Eastern Europe are playing a key role in the 
dissemination of energy efficiency and in speeding up 
the adoption of technologies that improve a company's 
profitability. The Association of Energy Engineers's 
members and certified energy managers are 
instrumental in building the energy in-cture in 
Eastern Europe and providing a bridge to our energy 
future. 



As outlined before ARCE is now moving towards investment through a set of projects 
aimed at helping enterprises identifying, evaluating and implementing investments in 
energy efficiency projects. There are major problems on both the supply and demand 
sides of project financing and these-problems are being addressed through the various 
projects including: 

Integrated Energv Services; this 2 year project is providing assistance to about 10 

companies in order to improve their energy management, install monitoring systems, 

identify and evaluate projects and seek funding for investment. 

5 Fi5z2,ziGs eccrgy c ~ I m ~ i ~ ~ a ~ i i  r . n ? i ~ r t c  fnr l a r c ~  inAictr;,i! cgnsumers; this Fr.3;ect is 
- .  .L r--~---- --- ---a- "----- 

working with a long List of 30 large consumers to identify and evaluate energy 
efficiency projects with a capital cost greater than $5 million. The companies will be 
assisted with project preparation and negotiations with lenders, particularly the EBRD. 

Enerm Conservation Financing Scheme (ECFS); this involved EBRD making a $10 
M credit line available to a local Romanian bank specifically for investing in energy 
efficiency projects. The PHARE programme is also spending 2.5 MECU on this project 
to provide a grant element in order to lower the effective interest rate as well as 
providing Technical Assistance in evaluating projects. 

ECFS - PROJECT DESCRIPTION. 

The current energy efficiency financing situation in Romania can be characterised as a 

"market failure". Technically viable and financially attractive projects exist in 
creditworthy industrial enterprises with a need for capital. However, local capital 
markets are not responding to this need due to a host of factors, including shortage of 
resources for long term lending and unfamiliarity with energy efficiency project 
evaluation. This project aims to partially solve the "market failure" by providing mid 
and long tern (hard currency) capital investment for energy conservation projects. 

For over 100 companies the BCEOM consortium (including Forenerg and Coopers & 
Lybrand as subcontractors) assessed: 

the technical viability and financial performance of the proposed energy conservation 
projects; * the creditworthiness of the proposed host firm; and, 

the economical and environmental impact of their project. 



What it takes to succeed as the 
General Manager of an ESCO 

Energy Efficiency Market Development in Romania 

Bucharest, November 1996 

Topics 

0 Understand the role of the ESCO 

0 Pick you customers with care 

0 Pick your projects with care 

0 Understand the cash flows 

O Manage the phases of a project 

0 Pick your people with care 

0 Don't be afraid to team 

O Be cornrnited continuous improvement 

0 Don't be afraid of profit 



Understand the role of the ESCO 

~n ESCO is not an equipment supplier, a bank, an 
engineering contractor, . . .. 
An ESCO is all of these together ... 
An ESCO is an energy solutions provider 
0 Provides investment upgrade infrastructure 
0 Manages desgn and installation 
0 Guarantees performance in financial terms 
0 Ensures continuing perfiomance 

An ESCO is partner with customer for many years 
An ESCO selects projects with profit in mind! 

The energy efficiency project team 

A long-term marriage 



EPC Process 

Energy Engineering Joint effort 

Engineering Preliminary Detailed Final Pmject Energy 6 
Study Resuls Engineering Resuls Managernen1 Petformance 

Study Sew ices 

ESCO. . .: . .  .................................................................................................................... " ................................. 

Pick you customers with care 

O Does your customer.... 

O Control the energy cash flow? 
C] Have a n  energy strategy? 
O Demonstrate good business ethics? 
D Show a desire to be competitive ? 
P Have good economic prospects? 
P Possess a creditworthy image? 

Accounts a re  open for investor and ESCO? 
Be prepared to work with private partners? 
Be open to work with foreign partners? 



Pick your projects with care 

0 Generally EPC projects work best when: 
0 Customer must reduce energy costs 
0 Customer can resell energy savings 

0 Be realistic about the size you can handle 

0 Understand the time it takes to prepare a project 

O Understand the costs it takes to prepare a project 

0 Budget the preparation costs carefully 

0 Project should have a clear financial benefit for all 
customer, ESCO and Investor 

0 ESCO businesses generally fail when built on subsidies 

Understand the cash flows 

a ESCO invests in effkiency upgrade 
0 Repays Inveshent 
LI Swings in excess 

PoUufion credits 
-Co-gen resale Upgrades/exfensions 
Energy price gains Lost su~sidbs 
Extended services 



Manage the Phases of a Project 

Increasing Return on Investment 
Increasing Margins 

Decreasing cZmplexity 

Construction of the deal 

Complex contracts 
are part of the game 



Phases - district heat example 

Ot Construction 
Intent Sbrt 

Prospecting 
starts 

: Interest : 

2 3 4 6 Years 

General management and selling skills 

113 Sales target is general manager and financial manager 
113 The key influences to a positive decisions are (in rough 

of importance) 
o General manager 
0 Financial Manager 
o Politicians 
a Investing Banks and Investing Partners 
o Technical services manager 

order 

Cl ESCO needs strong local general management and sales 
expertise able to operate with all influences 



Pick your people with care 

0 Management roles critical to found a successful ESCO 
R High level selling and marketing skills 
O Energy Engineering to evaluate and commit to performance 

improvements 
O High level project management 
O Legal support of EPC contracts structures 
O Financial 

0 Core functions for sucee& in prospecting, development and 
construction phase of Energy Performance projects 

Don't be afraid to team 

0 Energy Performance Contract has multiple dimensions 
0 Team solutions often the best 
0 Strong partners can be key to success: 

O Financial1 Legal 
Engineering contracting 

0 Service expertise 
0 Sales and Marketing 

BUT. ... 
Stay in control of the customer relationship 



Commitment to continuous improvement 

P Less than half value of EPC in the initial phase 
0 Remaining value from ongoing improvements in energy 

effciiency and cost reduction 
0 Structure relationship where your ESCO is part of customer 

energy management team 
0 Reduces selling expense 
0 Capture extended value of EPC 
0 Potential to extend from energy to new services 

Don't be afraid of profit 

CI A successessful ESCO will: 
5 Reduce pollution 
0 Create quality employment 
0 Add to competitiveness of national economy 
0 Improve social standards 

BUT ... 
It will only be successful if it is profitable 



ASSOClAJlON OF ENERGY ENGINEERS 

A.E.E. CLUJ NAPOCA CHAPTER ,ROMANIA 

26,  ANTON PANN STR. 

3400 CLUJ NAPOCA , ROMANIA 

TEL I FAX ++ 40 ( 0) 64 432 304 

1. S.C. CASEROM S.R.L. 
Calea Dorobantilor nr. 114 
T e l l  Fax + + 40(0) 64 410 775 
dipl.eng. MAGDA AMBRUS 

PROFESSIONAL COMPETENCE 

The specialists of  the LTD are 
graduates of technical and 
humanustic Universities of Cluj and 
they all attended postuniversity 
courses. 

For the reports and engineering we 
.colaborate with research institutes 
and Universities from all over the 
country. 

We also participate at scientific 
conferences in the country and 
abroad exchanging informations 
and scientific reports. 

We are capable of getting into 
interdisciplinary exchanges and the 
activity of applicate research and 
engineering for civil engineering 
and installtion. 

ENVIRONMENTAL PROTECTION 

- Research and engineering 
- Consulting management 
- Studies of ecological impact 
- Environmental audit 
-The controled storage and 
treatement o f  solid wastes 
- Studies of  the dispersion of the 
polluting agents in the air 
-Studies of the diffusion of the 
noise 
- Technology of water treaternent 
ENERGY 
-Studies of sollution and optimizing 
- Heat transfer 
- Heat variable 
- Energetical studies 
- Energical resources 
- External network 



2. CLlMATlC S.A. 
Vasile Lupu Nr. 18 

Manager: 
Dorel Ciumafaia 

Our companyi is organized to import 
and distribute a large range of heat 
and air conditioner equipments and 
also fitting, pipes, severage 
instalation, plumbing and gas 
distribution. 
We are autorized in these domains. 

3. S.C. ECO -ERG TECHNOLOGIE 
SERVICE S.R.L. 

26,ANTON PANN STR. 
3400 CLUJ NAPOCA,ROMANIA 
Tel I Fax 40 (0) 64 432 304 
Ing. Vasile Grasin, CEM 
Ing. Georgeta Padureanu, CEM - - 

0 S.C. ECO- ERG is engaged in 
providing turn-key energy solutions 
to industrial clients. 

It conducts energy audits, 
feasibility studies , project design 
and management ,some one based 
on performance contracts. 

Beeing an E.S.CO. ,our specialists 
are envolved in infrared imaging and 
analysis for building rehabilitation. 

It also installs and maintains energy 
efficient equipment and make 
energy savings verifications for own 
projects and for equipment vendors. 

S.C. ECO- ERG employes two partners, 
for full time employees,and occasional 
consultants or temporary employes. 

I t  also relies on a network of  complementary 
companies for project implementation 
and mutual business development in 
ill various field. 



4. FROsys L.T.D. 
13 Septembrie Str. Nr. 1 
P.O. BOX 636 A 

RO 3400 Cluj- Napoca 
e- mail hedesiu .;i.utcluj 
Manager: 
dpl. Ing. Horia Hedesiu 
dpi. Ing. Radu Ciorba 

FROsys is a joint - venture , founded 
in 1994 between Romanian and . 
French partners. Our goal is  to 
promote modem and efficient 
technologies in Romania. 

FROsys is focused on industrial 
domain, especially in the field of 
electric equipment and automation 
systems. We have very good 
relationships with OEMs in the nord- 
west country side. Our company is 
authorised partner for Siemens in 

0 
the field of electric drives , 
automation, switching devices and 
installations. In the field of Virtual 
Instrumentation, FROsys is 
authorised system for National 
Instruments, USA . In 1995 , our 
company acquired ASIS, the former 
NI system integrator in Cluj. 
Our customers belong to industries 

constructions, R&D and academic 
environments. FROsys is main 
supplies for high performance 
electric equipment required in 
buiding industries. We are also 
involved in the implementation of 
automation system and process 
monitoring for food processing 
industries, power distribution, water 
distribution network. Our company 
performs regulate product 
presentation, traning courses, at 
customer facility or at our site. Our 
products and techniques are used 
curently in student classes, with 
positive impact. 

k s  a young team of 
engineers and specialists, well 
experienced and motivated, trained 
in Germany and United States. 
We performe both design and 
execution for projects, offering 
turnkey solutions. 
FROsys megns triple P solutions 
Professional, Performance, Price. 

5. S.C. INFOTRACT SRL 
Cosminului street Nr 65 
Cluj- Napoca 

Tel 40- 064- 13791 9 
Ing. loan Dascal 

INFOTRACT has extensive 
experience in the installation, 
maintenance and residential boilers, 
heating equipment, and air 
conditioners. It currently builds, 
installs, customizes, maintains, and 
repairs energy efficient equipment 
from all major international 
equipment vendors. 

6. S.C KUBlK PROD COM SRL 
Ferdinand street Nr 97 ap. 29 
Sector 2, Bucharest 
Tell Fax 40 - 01 - 250 891 6 
Ing. Mihai Suta 

KUBIK concentrates its activities in 
the rehabilitation of energy systems 
of industrial enterprises and in the 
manu facture and sales of  thermal 
energy technologies. It is also 
involved in the development and 
implementation of recycling and 
industrial waste systems, and 
providing local representation for 
foreign companies. 



a 7. ROM- ENERGY ARMSTRONG L.T.D. 
B-dul N. Balcescu Nr. 26 Et. IV 
Tel. 40 -01 614 19 45 
Fax 40- 01- 336 81 20 
lng. Dan lonita 
Ing. Florin Voicu 

ROM- ENERGY ARMSTRONG is the 
exclusive Romanian representative of 
ARMSTRONG INTERNATIONAL INC. 
of the U.S. and is involved in the 
sale and service of the entire line 
of Annstrong products. It's 
expertise include the import and 
export of energy efficiency and 
other equipment. 

8. TERMATIC PROD. SRL. 
Vasile Lupu street Nr. 18 
Cluj- Napoca 
Tel : 40- 64 - 147 595 
Fax: 40- 64 - 41 3 504 
Manager: 
Dpl. Eng. Sergiu 

Desi Seulean ,Ph.D. 
Our company profyle permit us to have 
activyties in design and research for 
thematical and air conditioner 
equipments. 
We also are installing these 
eqouipments for domestic and 
institutional customers. 
We are authorised in these domains. 



REDUCTION OF ENERGY CONSUMPTIONS 

IN MOBINS S.A. BUCHAREST 

F'URNITURE FACTORY-DRYING SECTIONS 

Eng. Florin Mihailescu,CEM 

THE PROJECT IN BRIEF 

1. Initial situation 
The drying process management is carried 

out manually, according to the pshiromeuic 
measurement and temperatures, implementing a 
manoeuvre of the valves from the circuits of 
steam injection alimentation and on the air 
closing damper from the ventilation circuit of 
the drying chambers. 

This management way, along the 
disfunctionalities associated with the absence of 
immediate correction possibilities, in function 
to the answer of the system, has also the 
disadvantage of the wood humidity measurement 
in one point only and in time intervals. that 
allow a more rapid installation of superficial 
drying that negatively influences the quality of 
the product (rejects, waste. etc) 

The drying chambers ventilation system 
works manually, the consumption reduction 
through the redimensionalization and 
automatisation of the process being possible. 

The condense recovery system does not 
function adequately, the steam traps. being 
defective. present leaks and steam losses. 

The transmission system is outdated. the 
convection belts were not tightened 

appropriately, working with slipping, that imply 
supplementary electric power consumption. 

2.Reccomended action 
For reduction of the consequences connected 

with the manual control of the wood humidity in 
a single point and at large time intervals, it is 
suggested to mount DELMHORST SYSTEM 
(USA), control and humidity measuring sys tern 
for all those 10 drying chambers, which are in 
the drying section. By the use of Delrnhorst 
system $4,700 US equipment cost, the annual 
savings are about $49,600 US. Total estimated 
installed cost is $28.125 US and the estimated 
simple payback time is 0.72 years. 

BACKGROUND OF THE PROJECT 

The USAID industrial Energy Efficiency 
Project in Romania has assisted private Certified 
Energy Managers (CEM) in developing an 
energy service company practice and thus bring 
needed energy consulting services to Romanian 
industry enterprises. The program has consisted 
of training and energy auditing activities, 
conferences and exhibitions, and procurement of 



equipment for energy efficiency demonstration 
projects. 

This energy audit made by CAMIGO Ltd 

a BUCHAREST, represents the beginning of the 
implementation of fuel and energy saving 
measures, being a part of the U.S. AGENCY 
FOR INTERNATIONAL DEVELOPMENT 
(USAID) technical assistance program entitled 
" ROMANIA ENERGY EFFICIENCY 
MARKET DEVELOPMENT " USAID gave 
support to this activity. 

In March 1994 a US expert had helped 
Romanian expert from Camigo Ltd. in providing 
MOBINS-S. A. BUCHAREST - furniture 
company with an energy audit. 

In the course of this action the interviews 
had been held in the Company with the General 
Manager, Technical Director, and Mechanic- 
Energetic Chief Engineer, aiming at carrying 
out quick reviews on organisational, financing 
and tariff structures, technical operation of the 
company. 

After the studies of power consumers, 
steam and hot water, ventilation and pneumatic 
transportation systems, distribution and 
utilisation of electric energy for force and @ illumination. there were identified the following 
energy problems that could be improved: 

modernisation of the drying section, where 
there are installed 10 drying chambers 12.5 
cub: meters BA type . 

The control of the thermal agent supply. 
The installation of an automatic inside 
temperature control for the finishing section. 
creates a safe possibility of important energy 
savings. 
The inexistence of a control system of inside 
spaces heating implies energy losses and 
overheat costs 
The heat exchangers system analysis implied 
the necessity of their redimensionalization in 
function of actual conditions. 
The pneumatic transport system is a great 
power consumer, for example, the first 5 
primary transport fans from the production 

department cost over $40.000 US 
lyearlelectricity . 
The electric energy distribution and 

utilisation: 
The lighting system the analysis of 
consumptions reductions possibilities through 
mount of some local and central control 
systems, whlch would allow the interruption 
of energy supply when it is not necessary (for 
example in first shft)  
Also the current illumination system with 
fluorescent lamp it's possible to change with 
a system at pressurised sodium lamps. 
Replacement of engines that work is in a 
regime of unload (less than 50%) with 
engines of interior power 
The compressed air production and 
distribution system worn out, working at low 
efficiency. 
The modemisation of the thermal station may 
cause great savings, utilising with maximum 
efficiency the caloric power of th wood fuel. 
through the following actions: 

-Design and mount of an automated transport. 
dosage and alimentation installation for the 
boiler with fuel 
-Design and mount of automated burning 
installation, utilising injected air for the fuel 
complete burning. 
-The assessement of the burnt gas exhaust 
system, takmg it's account the possibility for 
mount of an efficient exhaust installation. 

In the following pages, there will k 
presented the opportunity of continuous 
management of the timber drying department. 
taking into account the obtained energy savings, 
since MOBINS SA BUCHAREST demanded a 
report of energy audit of the drying process. 



IMPLEMENTATION OF THE USAID 
PROJECT The introduction of continuous humidity 

control in drying chambers has as a result 

0 Major dates of program implementation 
Audit 1994- 1995 
Delivery of equipment 1995 
Installation and commissioning 1995- 1996 
Monitoring 1996 

Summary of delivery of equipment, 
installation and commissioning 
DELMHORST WOOD MOISTURE SYSTEM - 
fully implemented in 1996 
The equipment was installed in August 1996 and 
the staff is satisfied with them. 
The monitoring of energy savings started in 
September 1996, in compliance with the 
monitoring plan and evaluation. Data collection 
was made with the installed meters and by 
basing of the measures done on the drying 
cycles of oak and poplar wood. 

The Delrnhorst wood moisture system 
reduce the consequences connected with the 
control of humidity in a single point 1 drying 
room, because it measure in 6 pointlroom, 

@ according to the pshirornetric difference, 
resulting a more exact drying process 
parameters estimation. 

The drying cycle heat savings and thus 
annually as it follow: 

TABLE 1 
Specifications 

Hemstitched 
poplar 
Unhemstitched 

Gcall 
cycle 
3.47 

poplar I 1 
2.58 

I 
beech 
Unhemstitched 
beech 
Hemstitched 

the obtaining of the timber savings made 
through drying defects reductions: 

9 
US 

95.04 

oak 

TABLE 2 

Hemistitched ( 1.04 1 
0.77 

0.34 

Unhemstitched 1 0.24 1 

SAVINGS 
Gcallyear 

127.8 

42.9 

31.6 

0.79 

7.12 1 

The electric power absorbed by one drying 
chamber is 7.5 KW (6 fans x 1,5 KW) 

The savings of electric energy which are 
obtained from continuous control system 
introduction are: 

SPECIFICATION 

Poplar 
Beech 
Oak 
TOTAL 

$ 
US 

TABLE 3 

r Electric 1 1 10 I $/year I 

SAVINGS 
% 
7 
10 
12 

After the installation of the DELMHORST 
SYSTEM the annual energy savings are: 

savings 

TABLE 4 

cubic meter 
202 
42 
112 

$US/yr 
12,120 
3,780 
16,800 
32.700 

chamber 
36 

energy I I I I I 

chambers 
68MW/yr 

$ 

Thermal 

The total annual energy savings, realised by 
installation of the DELMHORST WOOD 
MOISTURE SYSTEM are follows: 

3,400 

10 
chambers 

S RESULTS 

215 

1 chamber 
Gcallyear 

oak 
TOTAL 

3,765 

8.44 

Gcallyear 
685 1 1.988 

148 176.25 3.084 



TABLE 5 

The MOBINS current timber demand is [ Results 1 Gcal I Mwhl 1 cubic I $US/yr 1 

Thermal 

energy 1 

energy 
Electric 

685 

I SAVINGS 1 I 1 I 

68 

Timber 
TOTAL 

PAYBACK 0.28 years 
PERIOD 
Total installed 

Yr 

3.400 

Other observations 
By changing the monitoring initial method of 
the humidity by probe-control placed inside 
the drying chamber, and with noticing from 
the outside done using the DELMHORST 
system there were obtained the following 
advantages : 

-The elimination of the heat losses which 

@ existed when the doors get opened at the 
entrance of the drying chamber for the 
observation of the probe-control 

-The reduction of defective possibilities 
(slits. fissures) in the wood unit by the 
elaboration of a drying medium, without 
temperature variations. 
The installation of Delmhorst system realises by 
the elimination of the probe-control of a greater 
loading degree of the drying chambers than the 
initial method, resulting in economical and 
efficient functioning. 

TABLE 6 

1 1.988 

356 32.700 
48.088 

estimated according to the data supplied by 
the beneficiary at 4250 mc /year as it  follows: 

Timber thickness 
[mml 

TABLE 7 

Filling degree 
7% 

beech 1 420 1 35 1 8 1 
oak 950 1 35 8 1 

Specifi- 
cations 

Analising the drying capacities according to 

Quantity 
cubic 

Initial 
humidity 

different species after the installation of 
Delmhorst system, has resulted that for poplar 
timber drying there are necessary 6 chambers, 
for beech timber -1 chamber and for oak timber 
- 3 drying chambers 

Final 
hum. 

.POPLAR 
B E E C H  

fig. 1 

The measured drying time reduced at oak by 
9% and at poplar by 7 % (timber beech 
haven't been dried in this period) 

TABLE 8 

I Timber species I Drying time 
reduction % 

Oak 
Beech 

9 
7 



The continuous control has eliminated 
intermediary measurement which lasted 40-50 
minutes period in that the whole timber 
quantity pulling out of the drying chamber 
and in this time the energy losses were very 
big 
The drying timber quality is better than the 
old technologic process. respectively the final 
humidity differences are less than 1 % 
comparatively with 2-3 % in the old process 
During the realisation of the energy audit it 
was studied the complete automatically 
control variant of the drying process (steam 
control, humidification, fans, dampers, etc . ) 
which was given up because: 

-The drying chambers are technically and 
constructively worn out, working with inferior 
effxiency requiring in a subsequent period an 
important investment for their replacement with 
other performant equipment, a situation when 
the automatic equipment would be efficient. 
-The payback is more longer 2.37 years. 
-The supplementary savings are not bigger, 
about 3,000 dollars per year. 
-The continuous humidity control Delrnhorst 
installed can control the quality of the final 
product, indirectly adjusting thus the parameters 
of the drying process. 

CONCLUSIONS AND 
RECOMMENDATIONS 

The equipment installation is easy, doesn't 
require high qualified personal, MOBINS 
installed with it's own forces, which did that 
the payback period to be 0.28 years despite 
the 0.72 years estimated in energy audit. 

Certainly, as I mentioned in the "Background 
of the project" at MOBINS there are more 
possibilities of energy saving which have been 
investigated together with the Hagler Bailly 
Consulting's specialist but there are not 
promoted because: 
-In this period MOBINS have confronted with 
the problems inherent to privatisation, and 
because it doesn't existed a clear vision of the 
future principal development directions. 
-Mobins invested a lot for the modernization of 
the outrun technology (e.g. imported a modem 
finishing section, machines for the wood 
processing, a new massive panel section, etc.). 

We hope that in the next period together 
with the MOBINS staff to realise another 
efficiency energy actions which have been 
mentioned in this rapport. 
As in Romania exists in wood industry more 
than 1100 of diverse types and capacities drying 
chambers which can get modernised by the 
installation of a Delmhorst system, should be 
needed that this action of energy saving to be 
promoted by financing support for the 
implementations and to be the object of one of 
the next programs of USAID in Romania. 

The realisation in the USAID program of this 
energy audit regarding the implementations of 
the continuous humidity control Delrnhorst is 
a efficient application for obtaining the 
energy savings 



REDUCTION OF ENERGY CONSUMPTIONS IN 

DANUBIANA SA BUCHAREST TYRE COMPANY 

Eng. Florin Mihailescu, CEM 

THE PROJECT IN BRIEF 

Danubiana-tyre company is one of the 
biggest energy consumer in Bucharest and for 
this reason the plant is very interested in the 
production process modernisation productivity 
growth, and in diminution of energy 
consumptions in the thermal unit, heat and hot 
water distribution, consumers of the production 
section. - 

Following the study of the energy 
consumers and also of the distribution and use of 
the electric energy for the force part on one 
side. a series of problems have been identified 
and the correcting solutions have been 
elaborated in the present study: 

1 .Improvement of the illuminating system 

The replacement of the existing mercury 
vapour lamps having a nominal power of 400W 
with high pressure sodium lamps, which have a 
lower consumption. of only 25OW. This realises 
a 93MWh annual saving, the yearly savings are 
40.300US. and the simple payback is 0.2 year. 

2.Energy consumption decrease for 
compressors, compressor section 

We suggest reorganising the compressor 
section by installing measuring apparatus. 
controlling the energy consumption with a 
sensor for the upper limit and adjusting the air 
consumption to the needed level. Verifying the 
relation PuPnom for the compressor's motors. 
it became obvious that an optimal selection of 
these motors can lead to decrease in the energy 
consumption. 

The continuous correlation between the 
functioning of the compressor and the other 
technological parameters is also suggested. 

All these suggested procedures will lead to 
a decrease in energy consumption to 
15OM WWyear. 
. ' Yearly savings are $6.450 US and the 

payback period is 0.37 years. 

3.Reduction of fuel consumption through 
automatically guided burning 

The Danubiana thermal power station is 
currently equipped with three steam boilers 
CR12 type, 50 tolhr, 40 bar. 

Currently the control of burning is carried 
out periodically through it's testing with a 



portable tlue gas analyzer BACHARCH - 300 
USA. purchased by the plant in 1995. 

Important energy savings can be realized 
through the utilization of the automatically 

@ guided process of the boiler type BAILEY- 
ICSS. 

The estimated savings of specific fuel 
average consumption are 3.5% ant the 
equipment cost is $39,900 US. Yearly 
savings are 101,150 US and the payback period 
is 0.62 years. 

4.Equiping the vulcanization presses with 
performant steam traps 

An important measure for reduction of steam 
consumption is the equipping of the presses with 
the efficiently steam traps, ARMSTRONG USA 
that would reduce the leaks of the uncondensed 
steam to the equipment of condense recover. It 
is well known that the thermodynamic steam 
traps which equipped the presses even in the 
caseRPf the correct functioning can admit leaks 
of steam between 3- 10%. 

The energy savings are estimated to 10- -. - 
15 % given to actual consumption. 

Yearly savings are $21,510 US and the 
total installation cost is $26,525 US. 

The payback period is 1.4 years 

5.Recovering under pressure of warm 
drainage from the hot water for tire 
vulcanization 

It is obvious that the losses reduction 
through recovering of the heat of these drainage 
conducts to reduction of consumptions of 
thermal energy at the CUT (utilities) that are 
necessary for preparation of vulcanization hot 
water. 

Thus it is recommended the recuperation 
under pressure of the warm drainage proceeded 
from the presses at the end of the vulcanization. 

The yearly savings are $ 150,000 US and 
the total installed cost is $387.000 US 

The payback period is 3.15 years. 

6.Reduction of the steam consumption at 
the fuel oil reservoirs . 

Since there isn't any automatic control of 
fuel oil deposit temperature. the steam 
consumption for fuel heating is higher than the 
strictly necessary one depending on the 
temperature of exterior. 

Also the thermodynamic steam trap which is 
equipped the reservoir, has a defective 
functioning 
(steam evacuation) 

It is suggested that reservoir to be supplied 
with: 

-1 automatic valve for steam flow control 
- 1 corresponding steam trap 

The yearly savings are $2,3 12 US and the 
total installation cost is $2,050 US. 

The payback period is 0.97 years. 
Danubiana also experiences some problems 

with its energy supply: 
-low natural gas pressure in the winter 
-decreased steam demand (internally and from 
outside customers) which results in lower 
electricity production on the back pressure 
turbo-generators, and proportionally higher 
electricity costs. 
-varying composition of purchased fuel oil 

-Danubiana is aware of the high energy 
consumption and is attempting to improve this 
situation. 
-The purchase of three new centrifugal 
compressors, to replace the three very old 
existing units, also the purchase of three new 
steam boilers , represented a major investment 
effort. 

IMPLEMENTATION OF THE USAID 
PROJECT 

Major dates of program implementation 
Audit 1995 
Delivery of equipment 1995-96 
Installation and commissioning 1996 
Monitoring 1996 



BACKGROUND OF THE PROJECT 

This energy audit made by CAMIGO Ltd 
BUCHAREST. represents the beginning of the 

@ implementation of fuel and energy saving 
measures, being a part of the L1.S. AGENCY 
FOR INTERNATIONAL DEVELOPMENT 
(US AID) technical assistance program entitled 
"ROMANIA ENERGY EFFICIENCY 
MARKET DEVELOPMENT " in. USAID gave 
support to that activity. 

In May 1995 a US expert had helped 
Romanian expert from Camigo Ltd. in providing 
DAN UBIAN A-SA.BUCHAREST-tyre company 
with an energy audit. 
In the course at this action the interviews had 

been held is the company with Technical 
Director, Chief Energy Ensineer, Chief of 
Energy section and Danubiana' s energetic 
experts aiming at carring out quick reviews on 
organizational, financing and tariff structures. 

the plant's energy consumptions. operations and 
maintenance 
practice. 

We inspected the boilers and turbo- 
generators, the hot water plant, the new - 
compressed air plant and the production halls. 

The specific energy consumptions at 
Danubiana is very high. The information 
provided by the plant translates into a global 
energy intensity of 80 GJ/to, which two-to three 
times as high as the intensity found in some 
developing countries. 
This high energy intensity can be attributed to: 
-low production, compared to capacity 
-old facilities and equipment(boi1ers. 
compressors.. ) 
-poor maintenance practice(insulation, bypassed 

traps, leaks. .) 
-no clear system of accountability and 
responsibility for energy consumption. 

SUMMARY OF DELIVERY OF EQUIPMENT ,INSTALLATION AND 
COMMISIOMNG 

ITE 1 QTY ] ITEM DESCRIPTION ] PRICE ] SUPPLIER ] OBSERVATION 1 

1 [ 1 

2 

$ I 
Heavy fuel oil flowmeter 1 13174,2 1 Brooks Instrument 

I t 

Delivered, but not 

1 

3 

I I I 

6 ] 1 I Superheated steam flowmeter for CUT:! I 4,550 1 Brooks Instrument I Delivered , but 1 

I 

Natural gas flowmeter 

I 

3 

I 

1 
I 

Flue gases analysis system 5 

7 

4,291 

Superheated stem tlou,meter 

Ultraprobe 2000 detector 
1 

1 

8 

I TOTAL 1 45,213 1 I 

3,718 UE System 

7.860 

1 

I 

Brooks Instrument 

1,090 

Installed 

24 

yet installed 
, . 

1 
Bailey Controls 

Hot water energy meter for CUT 2 

9 

,, 

Not delivered 

Steam traps 

I Refillable steel cylinder 2 

Partially delivered 

1,550 

19,506 

2,980 

. , 
not installed 

, ,  

I 

Ametek 

Armstrong 

Not delivered 

Not delivered 



SUMMARY OF ENERGY EFFICIENCY PROJECT OPORTUNITIES 

Payback 
Period 
(years) 

0.20 

Energy consumption 
decrease for compressors 

Reduction of fuel 
consumption through 
automatically guided 
burning 
Reduction of the steam 
consumption of the fuel oil 

ULTRA PROBE 2000-ultrasonic detection 
system 

Electric 
Energy 

Consumption 
M WhJyear 

938 

FueliTo 
Nat. 

GaslNmc 

5491625 

5 

6 

The condense recovery rate is less than 
50% (probably between 30-50%). Annually 
steam production of 710.000 tlh with a 30% 
recovery rate, represents $320.000 per year in 
treated water costs. 

Total 
Savings 

$/year 

40,300 

Thermal 
cons. 

Gcallyear 

Action 
No. 

1 

112 

An ULTRAPROBE 2000 type ultrasonic 
leak detector was delivered to the plant for the 
verification of the steam traps pipes heat 
exchangers and to be repaired or changed. 

Action Description 

Improvement of the 
illuminating system 

150 

reservoirs 
Equipping the 
vulcanisation presses with 
steam traps 
Recovery under pressure 
of the warm drainage 

Danubiana purchase 24 steam traps 
ARMSTRONG which are installed on 

15.91 - 

technology channel nr.3 in the vulcanisation 
section (There exist 14 technologic channels). 

6,450 

101,150 

1119 

8 

By the measurements made in June 1996 
have been obtained reductions of the steam 
consume of about 3.2% respectively 20 steam 
tolmonth (fig 1). 

0.37 

0.62 

2,312 

Steam traps installation at all technological 
channel goes to energy savings estimated in the 
energy audit (10-15%) that confirms the 
opportunity of these energy efficiency action. 

0.97 

1581- 

1.091- 7 

21,510 

150,000 

1.40 

3.15 



Fig. 1 

REDUCTION OF FUEL CONSUMPTION 
THROUGH AUTOMATICALLY GUIDED 
BURNING 

We tested only one boiler (old type) with a 
portable combustion analyzer. If we assume that 
the boilers run at 125% excess air, 88% 
combustion efficiency and that for the average 
loading they can be brought down to, 
conservatively 20% excess air for gas and heavy 
oil. then the new combustion efficiency would 
be around 93-94%. or a 5-6% fuel reduction. 
which corresponds to about $275,000 USIyear. 

The installation of the Bailey automatically 
burning control system composed of a fixed flue 
gas anaiyser and control system for the 
functioning parameters of the boilers couldn't be 
done because : 

W channel 2 



The action implementations required big 
installation costs and quite a large realisation 
time beins necessary the design of the hole 

e control system and purchasing of a 
performant burner from import. as the actual 
burners installed on the boilers are technically 
worn out and can't be integrated in the 
automatic system. 
The steam boiler required capital reparations 
to function at nominal parameters. 
Danubiana contracted later in 1996 with 
Cleaver Brooks the purchasing of three 
performant steam boilers of 30 to/hour to 
replace the old boilers by 50 tonelhour (CR 
03). 
The installation of the Bailey control system 
can be realised thus on one of the newer 
boilers (CR 12) which can be adapted 
efficiently, following that in function of the 
economical obtained results to be extended at 
the other two boilers in the power station, 
too. 

In these conditions we can partially 
anticipate the results of these action from the 
USAID project, by the presentation of the 
obtaining energy savings by the utilisation 
through gas portable analyser by which 
Danubiana works since 1 995. 

By the constant utilisation of this apparatus 
at Danubiana which realises the burning control 
by the chemical analyse of flue burning gas (02 ,  
N.  CO) and optimises the boiler efficiency 
obtained the following energy savings: 

The fuel savings are 1.5% which represent 
56,000 cubic meter natural gaslmonth, at 
about $3,100 US/month 
By the evidence of the energetic consumers 
from Danubiana energetic department and by 
the measurements done in ~ u i y  and September 
in 1996 for the steam boilers have been 
identified the smallest specific consumers by 
the last 6 years, raported to the tyre 
production (table 1): 

Specific Sept Sept 
Consumption 1995 1 996 

--.----.- 

loo 
[ production 

By the simple implementations of energy 
savings measures at Danubiana, the actual 
demand of the thermal energy is satisfied by 
the functioning only a two steam boilers 
facing the similar period from the last year 
when there where functioning three steam 
boilers obtaining thus important energy 
savings. These measures are: 
The tuning of the burning installation of the 
boilers with flue gas analyser BACHARACH 
The replacement of the steam traps only on 
one technologic channel 
The replacement of some used technological 
steam transport pipes which have been 
located using ULTRAPROBE 2000 
The converting of some steam consumers on 
warm water produced by the existing boilers 

This action have been realised by 
Danubiana in this year and cost near $500,000 
US in the modernisation and energetic 
consumers program promoted by the energetic 
department to the plant. 

RECOMANDATIONS 

The presented actions in this report doesn't 
represent but a part of the real energy savings 
possibilities which exists at Danubiana and 
which are under the attention of the Energetic 
Department and will be realised -we are sure- 
soon. We suggest a big attention to the next 
actions: 

Maximise benefits from the newly acquired 
BACHARACH for the boilers maintenance 



Install fixed flue gas analyser. Even if the 
portable combustion analyser is used 
regularly, the achievable savings will not be 
as big as the savings through fixed through 
gas analyser. 
Install the new three boilers in the power 
house. 
Repairing or replacing the dampers should be 
a high priority for the plant. as properly 
operating dampers could allow to achieve big 
fuel and gas savings (at least 3-5%) in 
combination with combustion analyser (the 
portable one plus any fixed one). 
Minimize the boiler's fan powers by trying to 
use the most efficient combinations of 
dampers and rheostats. 
Re-evaluate the consumptions of all electric 
motors. 
Repairing steam and hot pipes insulation. 
Maximise benefits from ULTRAPROBE 
2000 detection system for steam traps. pipes, 
bearing, etc 
Implement a steam trap maintenance team so 
the operators can trust their traps 
Check the current use of mixers during on- 
peak hours and during off-peak time 
Evaluate the actual (not nominal) load of the 
mixers when in use 



ENERGY EFFICIENCY IMPROVEMENT AT 
S X  TERAPIA S,A CInj 

Nucl. Phys. Georgeta Padureanu, C.E.M. 
Dipl. Eng. Vasile Grasin , C. E . M. 

I. OBJECTIVE DESCRIPTION 

S.C TERAPIA S.A Cluj - Napoca is a 
pharmaceutical plant which includes 1 1 
plants: Calcium, Panthotenat I, Calcium 
Panthotenat 11, Medium synthesis and opium, 
Rectification, Medium synthesis I , Medium 
synthesis 11, Hormms, Glucose, Calcium 
glue, Calcium glue and atomiser and Pack 
plant. 

The thermal energy for this plants are 
produced in Boiler's House in two units: CT, 
equipped with four steam boilers CR3,lO th, 
16 bar. 

CT 2, equipped with four steam boilers CR 
16, 10 t/h, 16 bar two warm water boilers 
CAF 7 -. 10 GcaVh. 

The transport and distribution of thermal 
energy fiom the Boilers House to the plants, 
in made through a pipe line distribution 
system in total length of 20,069.km. 

Before the start of USAID/CEM, 
Energy Efficiency Project, based on the plant 
statistics and on the energy audit results, the 
base line for 1993 thermal energy 
consumptions were 1 1,370. 61 3 10 N c d y  
gas consumptions, meaning US $ 
662,735/year gas cost. 

II. THE PROJECT IN B'RIEF. 

The scop of contract between "TERAPIA" 
and 'ECO-ERG" was to identify and to 
implement energy efficiency solutions in: 

thermal energy production process in the 
Boiler's House 

transportation and distribution of thermal 
energy fiom the Boiler's House to the plants, 
through the pipe distributions systems 

the utilization of thermal energy in 
technological process from each plant. 

During USAIDICEM ENERGY 
EFFICIENCY PROJECT IN ROMANIA, 
AT S.C TERAPIA S.C Cluj - Napoca 
were identified and already implemented the 
following actions: 

In Boiler's House 

1. Steam Traps replacement and using de 
Condensate Recovering System. 

All existing steam traps, which were found 
defective or by passed were replaced with 
new inverted bucket steam traps. 

The implemented cost were US $ 3,086 

The money savings being US $53,019/year 
the payback period is 0.06 year. 



The gas net reduction is 909,649 10 ' 
Ncdyear 

2. The Boiler's Burning Efficiency 
Improvement by using the Combustion 
Analyzer. . - 
To adjust the burning efficiency by using a 
BACHARANCH COMBUSTION 
ANALYSER, MODEL 300, it is expected to 
gain 1.9 % economies from the initial gas 
usage, which means US $ 12,332lyear money 
saving. 

The implemented cost being US $4,752. The 
payback period is 0.4 year. The gas net 
reduction is 2 1 1,586 10 Ncdyear. 

3. To install two gas meters and two 
steam meters in CT 1 and CT 2 boilers 
house, it is expected, based on organization 
and maintenance operations, 8.2 % gas 
consumptions economised, from the initial 
gas consumptions, which means US $ 
54,177. 

Total project cost being US $23,942, the 
payback.period is 0.4 year. The gas reduction 
is 929,275 10 ' Ncdyear. 

4. To install automated continuous 
blowdown system on each steam boiler, 
improuve the energy efficiency in the Boiler's 
House; by reducing the maintenance costs. 

The total project cost being US $ 64,00, and 
money savings US $ 3  1,032, the payback 
period is 0.44 year. The gas reduction is 
190,032 10 Ncndyear 

5. To install at one boiler (CR 16/3) a 
performant gas burner for low pressure. 

The gas net reduction being 76,074 10 ' 
Ncdyear the money saving is US $ 
4,435lyear and the project cost is US $ 

12,000. 

The payback period is 2.7 year. 

PIPE LINE DISTRIBUTION SYSTEM. 

6. To replace the used installation on 
steam and hot water DISTRIBUTION 
SYSTEM means a net reduction of gas 
371,693 10 Ncdyear, which means 
money saved US $ 19,332lyear. 

The total project cost being US $26,294 the 
payback period is 1.36 year. 

7. To eliminate 210 m pipe line for reduce 
the total length of distribution system. This is 
one no cost method, which after 
implementation, created a net reduction of 
gas 5 1,110 1 o3 Ncdyear, meaning US $ 
2,979lyear money saving. 

UTILIZATION OF THERMAL 
ENERGY CALCIUM PANTHOTENAT 
I1 PLANT. 

8. To replace the steam traps in the plant 
means a net reduction of gas with 178,709 
10 Ncmlyear, and US $ 104,16 money 
saved. 

The cost at the project is US $ 19,770 and 
the payback period 0.9 year. 

9. By changing the steam thermal 
insullation of the reactors with US $ 869 
investment, rezult 30,007 10 Ncm/year net 
reduction of gas which means US $ 1,7491 
year money saved. 

The payback period is 0.5 year. 



10. By changing the used installation at 
the steam and condensate pipe lines with US 
$ 1,742 investment, result 47,148 10 
Ncdyear net reduction of gas which means 
US $2,748/year money saved. 

The payback period is 0.64 year. 

11. By metering the steam consumption 
and thermal energy in the plant the net gas 
reduction is 228,572 10 Ncdyear, which 
means US $ 13,332lyea.r money saved. 

The cost of investment is US $5,405 and the 
payback period is 0.4 year. 

CALCIUM PANTHOTENAT I, 
CALCIUM ATHOMISER, CALCIUM 
GLUE MEDIUM SYNTHESIS, 
MEDIUM SYNTHESIS 11, MEDIUM 
SYNTHESIS AND OPIUM GLUCOSE 
AND HORMMONES PLANTS 

12. To replace the steam traps in the 
plants. 

By added the total net reduction of gas from 
these plants, which means US $454,474 10 
Ncdyear, lie direct effect of steam traps 
replacement, at the total US $ 18,635 the 
money saved are US $26,4891year. 

The payback period is 0.7 years. 

13. To change the used thermal 
installation at the reactors means to save 
3,123 10 
Ncm/year and US $ 182lyear. The cost 
investment being US $412 the payback 
period is 2.26 years. 

14. To change the used thermal 
installation on the steam and condensate 

lines means to save 143,090 10 Ncdyear 
and US $ 8,3401year 

The cost investment being US $ 8,5 72, the 
payback period is 1.02 year. 

- 
15. Metering the steam consumptions and 
thermal energy in the plants, means to invest 
US $44,400 in this action. The net gas . 

reductions being 732,470 10 Ncrnlyear 
which means US $42,692, the payback 
period is 1.03 years. 

ILI. BACKGROUND OF THE PROJECT 

The USAID Industrial Energy Efficiency 
Project in Romania has assisted private 
Certified Energy Managers (C.E.M.s) in 
developing an energy senice company 
practice and thus bring needed energy 
consulting service to Romanian industrial 
plants and institutional energy users. 

The program consisted in training, auditing 
activities, conferences exhibitions and 
equipment for the energy efficiency 
demonstrative projects. 

Regarding the USAID Industrial Energy 
Efficiency Project in Romania, the estimated 
actions results and the partial obtained results 
after the implementation at the proposed 
solutions, we are able to make known the 
total money saving by the whole factory is 
US $264,553/year meaning 4,538,584 10 ' 
Ncdyear gas net reduction (form 
1 1,3 70,6 12 10 Ncdyear) the total energy 
saving is 39.91 % 

These money saving and natural gas 
consumption reduction are the directly 
effects of the energy efficiency improvements 
in steam generation, thermal energy 
distribution and thermal energy utilization. 

In steam generation process the factory 
money saving is US $ 136,294lyears meaning 



a net gas consumption reduction 2,238,152 
10 ' Ncdyear. 

This represents 20.87 % from the total 
money saving. 

The money savings by decreasing the thermal 
energy losses in distribution pipe line system 
is US $22,3 1 1, reprezenting 382,803 10 
Ncmlyear gas net reduction it is 3.36 % 
money economic results from energy saving. 

In thermal energy utilization the net gas 
saving is 1,s 1 7,593 1 0 Ncmlyear and 
money savings US $ 105,948fyear 
reprezenting 1 5.98 % in energy savings. 

A high finnalcial effort was made by the 
factory to invest in CALCIUM GLUE AND 
ATHOMISER PLANT, where the old 
athomizer with steadair heat exchanger was 
change with a performant one with gadair 
heat exchanger, and a lot of other 
technological facility. 

The total investment in aquisition end 
installing this equipement was US $ 
3,007,000 and the installation just started to 
work. 

IV. IMPLEMENTATION OF THE 
USAID PROJECT 

Major datas of program implementation. 

Audits 1993 - 1994 
Delivery of equipment 1995 - 1996 
Installation and commissioning 1996 
Monitoring 1996 

Summary of delivery of equipment, 
installation and commissioning. 

Steam traps replacement 
- hlly implemented 

Gas flow meters 
- already implemented 

Superheated steam floyr meters 

- already implemented 

In table no. 1 is presented sinthesis of energy 
efficiency solutions implemented at 
S.C TERAPIA S.A 

In fig. 1 is presented the diagram of energy 
efficiensy solutions implemented at S.C 
TERAPIA S.A. 

V. FURTHER RECOhlMENDATlOiVS 
FOR ENERGY EFFICIENCY 
IMPROVEMENT 

In our opinion, after the implementation of 
the above mentioned actions is necessary to 
extend the improvement of energy efficiency 
project by: 

monitoring the gas usage, the thermal 
energy production and usage through data 
logger and data acquisition systems. 

installing automate continuous blowdown 
system on each boiler 

installing performant gas burner for low gas 
pressure on the CR 16 boiler's 

meating the thermal energy usage on each 
plant 

changing the reactors installations 
Portable combustion gas analyser: 

- fully implemented 



TABLE 1 SYNTHESIS OF ENERGY EFFICIENCY SOLUTIONS 
IMPLEMENTED AT S.C TERAPIA S.A 

iction 
no 

Steam traps replacenlent in 
Boiler's House 

0 1 lrilrlal condmons I 1 1.370.612 

I USING COMBUSTION 
2 Analyser to improuve burning I 10.249.395 

Action description 

1 

Gas 
consum~tion 

BOILER'S HOUSE I 10,460.963 

1 two steani meters in Boiler's I 
3 

efficien? 
- 

To install two gas meters and 

House 
4 [ To install auroniatcd 

I dstribution system 
LTILIZATION OF 1 8.470.348 

10.037.809 

9.108.5-34 

3 

6 

7 

continuous blondon n systcm 
each steam boilcr 

To install at one boiler 
(CR 1613) a performant gas 

burner for Ion pressure 
PlPE LINE DISTRIBUTION 

SYSTEXI 
To replace the used 

installation on s t e m  and hot 
w t e r  meter distribution pipe 

line system 
To elimnate 2 10 111 pipe line 
for reduce the total length of 

8 

Gas net 
reduction 

THERMAL ENERGY 
CALCIUM PANTHOTENAT 

I1 PLANT 
Tot replace the steam traps 

9 

10 

I1 

Total gas Money Action P;I! hitcli 
cost saved cast 

504.130 2.9 79 no cost 

493.714 0 . 4 6  1..977 0 I!, 

43 1.695 1.749 869 0 . 5  To chanse the used therinal 
installation at the reactors 

To change thc used thermal 
installat~on at the steam and 

condensate p~pes lines 
Metering the stcam 

consumption and thermal 
energy in Calcium 
Pantothenat I1 plant 

8.440.94 1 

21.393.793 

8.165.22 1 



Action description 

CALCIUM PANTHOTENAT 

I, CALCIUM ATOMISER 

CALCIUM GLUE MEDIUM 

SYNTHESIS, MEDIUM 

SYNTHESIS 11. MEDIUM 

SYNTHESIS AND OPIUM 

GLUCOSE AND 

HORMMONES PLANTS 

To replace the steam 

traps in the plants 

To change the used thermal 

installation of the reactors. 

The change the used thermal 

installation at the steam and 

the condensate pipe lines 

Metering the steam 

consumptions and thermal 

energy in the plants 

Gas 
consumption 

Gas net 
reduction 

l ~ ?  Ncmfy 

Action 
cost 

s 

Payback 

Y'-= 



THERMAL ENERGY PROCESSING IN: 

Ncm. lo6 A GENERATION DISTRI- UTILIZATION 
BUTION t 

MONEY SAVINGS 

13,000- ; 136,294 R 

GAZ REDUCTION 
2,238.1 52 
(2O.87OXs) 

. INVESTMENTS COSTS 

investment costs 

Full implemented realized measures through USAlD project 

Already implemented and realized through USAID 

Measures implemented by the factory 

@ Not yet implemented measures 

Fig. 1 THE DIAGRAM OF ENERGY EFFICIENCY SOLLJTlONS IMPLEMENTED 
A T  S.C. TERAPlA S.A. 



REDUCTION OF PRIMERY ENERGY'USE AND INCRESING 
OF ENERGY EFFICIENCY AT MATUOL PLOIESTI 

WATER PROOFING, HEAT AND INSULATING 
MATERIALS MANUFACTURE 

Mihail Zdravcu, CEM 

THE PROJECT IN BRIEF 
1 .  Portable Infra Red Pyrorneters 

New procedury has been adopted for monitoring 
the conditions of insulations and refractories 
based on temperature readings by Infra Red 
portable thermometers ( one for 0 - OO'C and 
one for 0- 1 6 0 0 ~ ~ ) .  With a total project cost of 
$2.600 US saving of $2.000 US 1 year has 
been obtained. The payback time is 0,92 years. 

2. Steam traps 
Three new steam traps 1 T 1 H inverted bucket 
were provided and installed at Card Board 
machine. Anual $5.350 US savings have been 
obtained by $ .5.000US investment, payback 
time being 1,l5 years. 

3. Combustion optimisation 
A portable flue gas analyser have been provided 
with $4.900 US investment $ 13.348 US savings 
has been obtained , payback being 0,38 years. 

4. Ultrasonic leak detector 
Several leaks of steam, compressed air and gas - 
are rapidly detecting reducing annual losses. 
Yearly savings of $800 US have yet been 
obtained by $495 US investment, payback is 
0,6 years. 

5. COG Belts 
Utilising ribed belts and making proper 
alinement $288 US (0,5 %) 1 year with $360 
US i nvestrnent, payback being 1,25 years. 

6 .  Glass furnace automation 

0 Prov ihg  a full automation of a 6 Tolday glass 
furnace ( combustion optimisation glass level 
control in Melting Bath, pressure control in 
burning b o x ) ,  four new burners and a 

Process Monitoring System with investment 
of $75.  469 US savings of $56.158 US 1 year, 
are expected, payback being 1 ,4 years. 
Controlled by a special Honey Well UDC 
6000 specialised controller for ratio Air 1 Fuel 
control. Electric energy saving can be up 
to 50 0.6 94.600 kwH 1 year. 

BACKGROUND OF THE PROJECT 
In 1994 a US expert had helped Romanian 
CEM in providing Matozol Ploiesti wah an 
energy audit. Interviews had been held in the 
Matizol Company with Management aiming at 
to carry out quick reviews on organisatlonal, 
financing and tariff struaure,technical operation 
of the company and on energy conservation 
projects. Electrical system glass and mineral 
wool furnaces ( 8 furnaces ), compressed and 
steam and condesation system were deeply 
investigated. An agreement was reached on 
equipment to be supplied by USAID for 
improvement of operation, automation of a 
glass furnace and energy monitoring system. 
Based on results of energy audit performed 
and delivered equipment Matizol factory began 
to operate a long term development program 
Matizol is a full privatised factory therefore 
is very interested in implementing any measure 
which can reduce energy consuption and 
increasing of the process productivity controlled 
by a special Honey Well UDC 6000 
specialised relay for ratio h r  1 Fuel 
control. Electric energy saving can be up 
to 50 % 94.600 kwH / year. 



IMPLEMENTATION OF THE USSAID PROJECTS 
Major dates of program implementation @ Audit 1994 
Delivery of equipment phase 1 1993 
Delivery of equipment phase 11 1995- 1996 
Installation and commissioning 1996 

partly 1997 
Monitoring 1995-1996 
Summary of delivery of equipment, installation and 
commissioning : 

Portable digital I. R. PYROMETER Xlikron 
M90H fully in operation: 
Portable combustion analyser Siegert formula 
Bacharach Model 300 - fdly in operation ; 
Ultrasonic leak detector - in use; 
Non contact I.R. Temperature indicator - in use 
Set of COG belts - installed: 
Cost iron inverted bucket steam traps 
Armstrong type - installed and in operation: 
Glass level sensor - delivered and will be 
installed during this shut down of the furnace 
in December ; 
Pressure transmiters and digital Honeywell 
controllers - delivered ; 
Natural gas flow meters for fumance C3 with 
h u b a r  sensor - delivered and installed ; 
Monitoring system. Data aquisition ( Host 
Computer, UPS System, multiplexer board, 
current and voltage modules software etc. ) of 
National Instruments - delivered and installed. 
Computer system of Hewlett Packard delivered 
by O-Net including printer - delivered and 
installed. 
High efficient natural gas hot burners ( TEC ) 
- delivered. 
Damper actuators (Barbery Colman ) -'delivered 

All above equipment was specified by ARCON 
SYNERGY PROJECT Ltd. ( Former XRCON 
Ltd.), under direct supervision of USXID / Hagler 
Bailly consultants. ASP as an ESCO has 
elaborated detail drawing for automation of C3 
glass fumace,etc.Reduction of radiation heat losses 
by Monitoring with a portable Infra Red Pyrometer 
0 - 1 6 0 0 ~ ~  and a I.R. portable thermometer 
( 0-500~C ) as refractory bnks temperature 
measurement, glass from Melting Bath Working 
Bath and Feeders of the glass furnaces etc . has 
achieved energy savings about 0,6 % on over all 
factory about 73.000 SCM / year, natural gas. 
Quality of production has been increased and losses 
were reduced. Actually, I.R. Pyrometers become 
most valuable operation tool for this factory. 

STEAM TRAPS AND CONDESATE RECOVER)' 
Many existing steam traps were defective and 
bypassed during energy audit. The condensate 
was recovered and retumed only ?0 9.0. New 
steam traps I TM inverted bucket were provided 
and installed at Card Board machine, the bigest 
steam consumer of the Plant. Steam leakage 
come down with about 2 T /day.Condesate was 
recovered and returned to the cogeneration plant 
2 1.600 T/year in addltion. Do to leak of h d i n g  
there are many defective steam traps and could 
not be relaced until now. Fuel savings are 2 94 
about 228.000 liters and 2 1.600 Tomes of 
Make-up Treated Water. 

COMBUSTION OPTIhIISATION AT hlINER4L 
WOOL AND GLASS MELTING FILrRNACES 
The oxygen content in flue gas on all furnaces 
measured by protable analyser was 109'0 to 1 1%. 
A combustion flue gas monitoring procedure 
was implemented and under direct of General 
Managers Supervision measures were enforced 
by operation.Savings achieved in natural gas are 
about 2,5 % , 325.000 SCM /year ,  which 
are measured at main gas flow meter of the Plant. 

REDUCTION OF LEAKS 
.An ultrasonic leak detector was provided to check 
up - among others - steam traps, steam and 
compressed air leaks, even valves on reciprocating 
compressors. Plants cost reduction in the last two 
years by use of the equipment is at least 32.000 
K w h  (S 1.600 US ). 

COG BELTS 
Electricity saving was about 5.760 KWh(SZS8US) 

GLASS FURNACE AUTOMATION 
Furnace C3 was provided to be autornised with 
digital controllers and a process monitoring system 
on a PC ( 5 loops : Melting and Working Baths 
feeder, pressure in burning box, glass level ). In 
addition gas flowmeter, temperature measurements 
KWh meter and compresed air were connected to 
the Monitoring System. 
Four new burners and new Damper actuators were 
provided.Results :energy consuption reduction by 
10 % , reduction of the production losses 
(cullets) and increasing in fumace capacity by 20% 



In energy saving the expectation are : 

$ Natural gas of 140.184 SCM/year ( 15.758 US ) 
and production increase with 360 Tonnes of glass 
( $ 150.400 US ). Total savings are $ -56.158 US 
Matizol want to extend the project to all hrnaces. 

Summary results of actual savings and some financial indices are indicated in the following table : 

EQUIPMENT TAKEN 
IN USE IN THE 
COURSE O F  THE 
PROJECT 
Radiation heat losses 

( TOE ) 

monitoring with 
I. R.Pyrometer 
Steam traps and 
condensate 
Combust~on 

NVESTMEluT 
COST 

IN $ US 

optimisation 
Reduction of leaks 

USAlD 
CONTRIBUTION 

$ US 

2.600 

5.000 

COG Belts 
Glass furnace C3 

FURTHER RECOMANDATIONS FOR 
ENERGY EFFICIENCY IiMPROVEMENT 
Improvement of energy management and 
operation on all furnaces such as combustion 
analysis, reduction of steam and compressed 
air leaks, checking the temperature on owens 
and furnaces ; Steam traps replacement and 
steam condensate recovery ; Improvemnent of 
steam and condensate pipes insulation;Insulation 
of all steam valves and flanges ; Provision of the 
gas flowmeters and electric wattmeters on all 
consumers; Introduction of a efficient process 
control system at all furnaces ; Reduction of the 
glass losses ( glass sticks cullets ) on all 
furnaces, by increasing of production quality and 
proper control ; Replacement of incandescent 
lamps with compact fluorescent lamps : 
Windows sealing. 

SAVINGS 
IN $ US1YEA.R 

ANNUAL 
ENERGY 
SAVlNGS 

4.900 
495 

automation 
Total 

RECOlMANDATIOYS FOR LONGER - 
TERMS ACTIONS AS FOLLOW ON WORK 
* Replace the existing reciprocating compressors 

with two new dry compressors 
* Redisign in new base energy efficient all furnaces 

(refractory, automation, combustion,ASD's on ID 
fans etc. ) 

* Provide new efficient burners on liquid &el 
* Introduce I.R. Pyrometers in place of T.C. 
* Expand existing energy monitoring system to all 

proper DSM (Demand Side Management) 
* Provide new production lines for advanced heat 

efficient insulation materials. 
Since Matizol is a full privatized factory and with 
high requerement of new and efficient insulation 
materials for construction, it is expected that for the 
company will pay more attention to efficient use of 
prirnery energy than before. 

SIMPLE 
PAYBACK 

TIME IN \TARS 

3.000 

5.350 

3 60 

13.318 
800 

75.469 
88.824 

0.93 

6.15 

288 

6 2 

182 

0,38 
1 

5,56 

56.158 
157.888 

276 
15,4 

1.4 
- 71.810 

119 
660 



BEST AVAILABLE COPY 

~odcrnisat idn of Installations and 
Optirnising the ~ n e k ~ ~  Processes Within 

the Production base of 
I 

MUHA ~ b m p a n y  Suceava 

1. The  Praiect in bri-cf 
1 , I ,  Portable apparatus for measuring 
the lumber humidity of the 1RC- 
lE/PKG type 

The cost of the apparatus is 
446.74 $. It permits the measurement of 
lumber humidity in storage room, at its 
taking over fsom suppliers and beforc the 
beginning of the mmufacturing process. 
Given ihe current activity volume of 
MUHA cotnpany the pay back time is 
0.5 years. 

1.2. Equipment for the automation of 
lumber drying process 

energy metering bloc for the 
dly er 
equipment for the supervising 
hu~nidity during the drying 
process 
proccss  compute^. 
implctnentation mechanisms 

The full value of the equipment is 
11,527 $. The aimual swings are 7,685 $ 
so the pay back time is 1.5 years. 

1.3. Electronic meter for power, type 
AlRlOA 

By using this meter we obtain an 
annual saving of about 775 $, coxrrpasecl 
to the "classic" situation of u s h ~  thc 
eleclrornagnetic meter. 

1.4. Equipment for automatic control 
of the power factor, type 
ACCUVAR Jr, 105 Kvar 

'It ycrrnits a steady functioning at a 
pnwcr fxtnr Ir,nli QT) l~ iypcr  t h m  0 37, 
which brings, colnpared to the situation 
before installatioi~, aiu~ual savings of 
7 QP3T  I , ,  . ,ctt;*--- v; -I .-f tl--. C..a- C,.,.,. 

I 

supplicrs, as tl~c iesult of exceeding the 
neutral factor. T I ~ S  means a pay back 
time of 2.15 yeah. 

I 

2. ~ h c  baeliprodnd of the nroicct 
The USAI progmm for technical ? assistatice in Rot ania was implemented 

at MWd4 colnpc ny through SC NVEST 
PROTECT SRL . uceava, an cnerby 
consulting f im~. 

i 
SC MUH k SRL Suceava is a 

civilian and indu trjal building company 
that has a protfuc on base where 
furniture, woode accessories, metallic 
manufactures, co crefe prefabs etc. are 
made. 
2.1, For the appr 1 priate quality selection 
of the saw inateri'al for f h i t u r e  and 
wooden accessoj es the humidity 
checking i11 the s orage room is ncccssary I as well as at the aking over from the 
suppliers and be ! pre the beginning of the 
manufacturing p~loccss. 

manufacturing. 

of a lumber 

orhenvist: being ro obrailr a 
satisfxtory Iunl 
S H I ~ I C  tinrc. comphiti\.c costs. Potm tlm. at.t -kt '  

I 



BEST AVAILABLE COPY 

prelitnina~y study has been 111ade and, 
following the reco~iuilendation of SC 
INVEST PROlECT, the USAID offer 
was accepted. 

From thc equipment provided by 
USAID the following were fully 
implemented: 

- Enesgy metering equipment for 
the drier: 

hot water flow meter 
3 way electso-valw for 
the hot water going to 
the drier 
2 way electro-valve for 
the water coining fi.0111 
the drier 
thermal resistors for 
measuring the 
temperature of the water 
going l o  and coming 
from the drier 
Masstrol energy flow 
totalizer 

- The system for controlling and 
nleasuring the temperature and humidity 
inside the drying room 

The actual system of working is 
not fully automatic, it uses the data given 
by the iinplemented equipment. 

As the dual input rampisoak 
temperature control~es has not yet been 
installed it is impossible to work in a 
fully automatic system based on the 
initial program. 
2.3. The tariff' electric meter type A I R 
does a precisc consunlptioil 
~neasurement, inemorises the power and 
energy values on certain time periods 
~ G M I I ~ L L ~ I I ~  B iirh~ute analysis of the daily 
and moiltl~ly consumption cu~vc.  'Its 
e ~ o n u ~ r i i ~  eff i~icri~y is i i d i~w[ ,  d l ' c ~ i ~ ~ g  
pcCise didti U L U L L ~  the C O I ~ ~ I ~ ~ O I I  CIIIVC 

that pennits the making of the best 
decisions for its flattening and for 
obtaining a ~iiinimum medium price 
based 01.1 the supplier's tariff. 

'She apparahis is installed, it is 
functioning to the given paranicters, the 

p:.yi~ent for the !electric power being 
made on it. I 
2.4. All the equipment furiclioning wi!!lin 
the production Liase are driven by 
asynchronous e~!~ines. this determining a 
natural power C ctor far beyond its 1 
ad~nissible value t h a ~  swings between 
0.4530.65, accobding to the using of low 
or high power cbnsumrrs. 

To corredt the power factor the 
firm owned a battery that 

This led to a 

resching ii r n e d i h  power factor of about 
0.7. I I 

The equi ment for the power 
factor autoinati control, ACCWAR Jr., 9' provided by USATD, led to the 
elimination of tl\e above inconveniences, 
bringing along ,' saving of about 300s 1 per month by gytting rid of the fines 
owed to the sup liers. i' The aypqatus is installed and 
functions togetljer with the previously 
existing battery.: 

i 
3. Implententa&on o f  the USAID 
IVoiect I 

i 

Audit ! ! : 1904 
Equiptnent deli$ery : 1995~1996 
Equipment inst 'ilatiori : I996 i bl onitoring ; : 1996a1997 

4. Heconin~end h tions and s u ~ ~ c s t i o n s  
4.1. ~ o l i c e r n i n ~  "next step" activities 

Tt is recoinmended to finalise the 
installation and mple~nentation for the 
~nclnngcmcnt of lic drying process to n 
fully automatic egime. Also, thc 
cxtcnsion of A 1R rnctcr to A I RL is 

r. long distmcc d a t ~  
visualisation of the 

of the power 
col-rection equi&nent of tile power factor 
to the consumpdion regime issued after 
the cati~ictio~i of activity within the 
rq.nCfrlrti(>!l l - : r ~ =  ; 9  a ! c n  rcrf\ci:t~:e*,.'a-' 



4.2. Concerning long term activities It is recor 
A global energy survey is of a preliminary 

recornmcnded for tracing high power planned develop 
consumers and ways to optirnisc them. the networks. 

nended the elaboration 
nergy study for thc 
ients to counterbalance 



rn (personal computer) : I PC 
I 

: I " "  



COMBUSTION OPTIMIZATION 
AND ENERGY EFFICIENCY IMPROVEMENT 

OF A STEAM BOILER 
AT VEGA REFINERY PLOIESTI 

eng. Simona P h u  - CEM 
eng. Mihai Fihp 

dr.eng. Andy DumbravH 

The USAD Industrial Energy 
Efficiency Program in Romania has assisted 
private Certified Energy Managers (CEM) in 
developing an energy service company 
practice and bringing energy consulting 
senices to Romanian industrial enterprises. 
The entire program consisted of training 
courses in energy efficiency and managing 
field, supporting energy auditing activities, 
procurement of equipment for energy 
efficiency demonstration projects and, now, 
this final conference, focused on energy 
efficiency market development in Romania 

Our company, AUTOMATIZARI 
ORION, has involved in this program from 
the begining, and participated only to the 
phase one of the USAID program. 

The job performed by 
AUTOMATIZARI ORION under qualified 
monitoring and consulting of HaglerJ3ailly 
and the USAlD financial support, materialized 
in american equipment, was executed at 
VEGA Refinery in Ploiesti. 

The job consists in COMBUSTION 
OPTIMISATlON AND ENERGY 
EFFICIENCY IMPROVEMENT at one 
steam boiler of 30 tom/hour and 250 Celsius 
degrees of produced steam. 

The Energetic Sector is an important 
one at VEGA refinery, because it is firmishing 
the medium and low pressure of technological 
steam for the units on th is  industrial platform. 
The r i a  functioning of the thermal unit lead 

to a good functioning of the entire plant, of 
course. 

The boilers house has in composition 
five boilers , three of them being installed after 
1978 , while the other two being older. 

For the energy efficiency study and the 
implementation of the recomandations, we 
have chosen one of the three boilers, named 
Mow - CR1. 

CRl is a steam boiler with natural 
circulation, having 2 burners, functioning on 
heavy fuel oil, watertube type, wich is 
producing superheated steam at 15 bars and 
250 OC. 

In 1993, before started USAID action, 
the situation of CR1 was as following: 
1. The boiler couldn't be used continously 
because of its very low endowment with 
parameters measurement loops; there existed 
inaccurate measurements of water flow and 
superheated steam. 
2. The gas stack analysis was performed 
manually, once a day, by the Orsat method 
3. The boiler blowdown was performed also 
manuaily, when necessary. 
4. The boiler ran into a low work cycle, due to 
the incomplete combustion caused by the low 
values of air excess ( 1 - 1 J) .  
5. The estimated efficiency of the boiler was 
under 80%. 

The energy audit, finished in november 
1993, described the steam boiler like an 
installation able to improve its efficiency. 



From the numerous recomandations made by 
the study, \ve put into action many of it: 
1. The boiler was equiped with all required 
measurements loops necessary to count the 
losses and also the efficiency of the boiler: 

The existing measurements are follo~vs: 

feeding water flow 

produced steam flow 

fuel oil flow ( tour and retour) 

temperatures o f :  feeding water, 

fi~el oilJ produced steam: gas stzck 

2. A dnun !eve1 control system was installed 
and it is  working very weli, u.ith good 
performances for the boiler. 
3. An air - fuel ratio control system based on 
the oxygen measurement in the stack _eas was 
also made by our energy and automation 
specialists. 

The apparatus and equip men:^ 
For the modernization and automation 
of the boiler are from Romanian 
i n d u s t r y .  
The entire installation was performed 
by AUTOlMATIZARI ORION wich is a 
supplier of such industrial services . 

However, the mosr important 
improvement brought to the installation ar 
CR1 boiler was the put into operation of the 
OXYGEN AN&ER, provided by USAID. 
This equipment is a ROSEMOUNT product, 
World Class 3000, with an Intelligent Field 
Transmitter. 

The ROSEiVTOUNT equipment 
was received by VEGA in April 1995 

and it was installed by our specialists 
quite soon: meens one week later. 

The oxygen analyzer displays 
the percent of 0 2 ,  makes a calculation 
of the combustion efficiency, 
also displayed, and shows the stack 
gas temperature. 



The results of this verq large, ample 
action are concrete. Thus, we can obsen-e 
these follo~ing obvious improvements : 

1. The increasing of the work cycle 
~ l t h  60%. Before it ran only 20-30 days and 
now the longest period was even 60 days. 

2. The decreasing of the heavy fuel 
consumption with 4%. This performance was 
obtained by: 

- the decreasing of the mean 
temperature of stack gas at about 

1 50CC. 
- the decreasing of the w o r h g  

regim with low oxygen excess. 
3. The efficiency of the combustion 

increased to 85%. 

As a result of all these improvements, 
the CR1 boiler is now the most used boiler, 
due to the improved efficiency and 
automation. 

Our calculations and conclusions based 
on gathered data, lead to 4% fuel oil savings, 
15% demi water savings. The resulted payback 
period is 0.74 years. 

Unfortunately, the Phase II was not 
approved for our project, the Romanian 

refineries being included into another progarn 
of USAID. 

As a conclusion, the USAID program 
was really usefull and beneficial for both 
ESCO-s and beneficiary plants. 

On my behalf and VEGA's behalf too, 
we have to thank to Hagler,Bailly for the 
consulting supplied during the energy 
efficiency program, for the good advices and 
for the numerous memorandum sent to help 
us. Once again I was impressed uhen I looked 
through all materials for preparing this report, 
by the multitude of the sheets with 
Hag1er,Baillqp heading. Great thanks again to 
Mr. Laurent Pomrnier, u-ho became almost our 
fi-tend, to Mr. M. Ellis, also to Mr. Datid Keith 
and to all other members from HaglerJ3ailly 
that we have met in Waslungton and who 
helped us. 

Thanks also very much to USAID and 
its representants for their great help during 
these three years, for the financial support, for 
their generous offer, for their invitations to 
participate at two interesting conferences, in 
Budapest and Atlanta, to show us another side 
of this wonderfuil world! 



INCRE.4SING EFFICIENCY AND REDUCTIOS OF PRIhIER\' 
ENERGY USE IN STIROM GLASS FACTORY 

BUCHAREST ROMANLA 

Mihail Zdravcu. CEM 

THE PROJECT I?( BRIEF 
1 .  Infra Red Pyrometers 

By use of portables Infia Red Thermometer 
of 0 to 550°C and 1.R.Pyrometer 0 to 
1 6 0 0 ~ ~  $ l7.8XUS costsavings has been 
achived in a year by S 3000 US 
investment.The pay back time is O. 13 years. 

2. Combustion control and optimisation on C-3 
glass furnace. 
Providing an online oxigen analyzer in existing 
air I fuel ratio control loop $ 16.500 US cost 
saving can be obtained in a year by $16.000US 
investment simple payback time being 1 year. 

3. Adjustable speed drives for 22kw induced 
combustion Air Fan on C-3 glass furnace. 
Replacing Damper type control by a frecquenq 
adjustable speed dnve of 22kw, 380V, 50Hz 
motor $4.730 US yearly savings have been 
achived by $ 17.300 US investment. 
The simple payback time is 3,6 years. 

4. Adjustable speed drive for 75 kw motor 
drive cooling air blower at Molding Machine 
With $ 97.655 US total project cost $ 78.228 
US savings can be obtained, payback 
being 1,3 years. 

5. Supercalibrator portable for instrumentation. 
By use of a supercalibrator for thermocouples 
and unified signal 4-20 mA generation with 
$ 2.300 US investment S 47.700 US savings 
has been achieved, payback being 0,05 years. 

6. COG Belts 
Changing of Trapez Type of belts with ribed 
( tooth ) belts with !S 500 US investment 
savings of $ 302 USIyear have been obtained 
simple payback being 1,65 years. 

7.1.R PYROMETER on melting both of C-7 
glass furnace. 
Fixed type of non contact hfra  Red erometer 
has been replaced (Pt18% Rh) thermocouple. 
With $ Z.000 US investment $ 8.708US has 
been obtained the payback being O,34 years. 

8. Energy Monitoring System. 
By installing of a Energy Monitoring System 
for all utilities hke electricity, compressed air, 
natural gas,heating hot water and flue gas heat 
recovery system etc. with an investment of 
$ 97.655 US will be achieved $ 78.228 US 
savings / year, the simple payback being 
l,3 years. 

BACKGROUND OF THE PROJECT 
The USAID Industrial Energy Efficiency Project 
in Romania has helped private Certified Energy 
Manager ( CEM' s ) in developing an energy 
service company ( ESCO ) enssuring needed 
local energy consulting seMces to Romanian 
Industrial Enterprises.The program has consisted 
of a deep training and energy auditing activities, 
conferences and exhibitions and procurement 
of needed equipment for energy efficiency 
demonstrations projects. One of the Romanian 
Industrial Enterprises for consulting services in 
energy management was ARCON SYNERGY 
PROJECT Ltd. (former ARCON Ltd.). In 1994 
an US expert had helped A.S.P experts in 
performing an energy audit for one of the 
biggest glass factory in Romania, STIROM SA. 
Based on energy audt mentioned above, ASP as 
a ESCO drew up a development program,assisted 
by USAID I Ha~ler  Bailly Consultance with 



delivery of US made equipment for demonstrations 

IMPLEMENTATION OF THE USAID PROJECTS 
3Iajor dates of program implementation 
Audit 1994 
Delivery of equipment phase I . 1995 
Delivery of equipment phase I I  1996 
Installation and commissioning 1095- 1996 
\I onitoring 1995-1996 
Summary of delivery of equipment. installation and 
commissioning : 
* 1.R.PYROMETER portable for 0-1600'~ and 

1.R.Thermometer 0 - 5 5 0 ' ~  -fully implemented 
* Supercalibrator portable for instrumentation 

- fully implemented 
* COG belts - implemented 
* I.R. PYROMETER fixed type ( C7 ) - fully 

implemented 
* Flue - gas analyzer ( O?,, CO on line control ) 

on hmance C? - installed and will be soon 
commissioned 

* 22kw adjustable speed drive-installed and will 
be commissioned soon 

* 75kw adjustable speed drive-cable work ready 
will be commissioned up to end of 1996 do 
to production reasons 

Energy Main Monitoring System : 
- Computer, Hostcomputer, h.lu1tiplexor and all 

cable work installed 
- Flowmeters on gas consumption - installed 
- Flowmeters on- compressors will be installed up 

to end of 1996 do to production reasons 
- Electric meassuring points installed 
- Commissioning of the Monitoring System 

soft - 60 % ready 

PORTABLE INFRARED PYROMETERS 
Plant has 10 glass hmaces, several aneaiing 
owens etc. and substantial heat was rahated-Do 
to lock a proper testing equipment glass gobs 
temperature measurement was poor and 
production losses were relative high - many briks 
are often broken - down do to high temperature 
operation. Using of I.R. PYROMETERS results 
were spectacular espeacially in glass gobs 
temperature measurements and refractory briks 
temperature monitoring. The gobs temperature 
diference were 20-50°C , giving 0,5% he1 gas 
saving ( 252.000 SCM / year 2 14 toe ). I.R. 
PYROMETER become a vital tool for operation 
and Plat want to instal 1.R.PYROMETERS on 
ail hmaces at least to the feeders. 

COhlBUSTION CONTROL A N D  
OPTIMISATION ON GLASS FL:RN.-\CE 
The C3 fumace has 1500 t /day melted glass. 
gas consumption being 1400 SCMM on hleltmg 
Bath and 90 SChl / H on Working Bath. For 
conlbustion control and optiniisation it was 
provided an oxygen analyser.which was inserted 
m ratio AirlFuel loop.Excess air will be reduced 
by 2 O b  and if project will be succesfully Plant 
want to generalyze on another large &maces.Gas 
saving an C3 &mace calculated is about 232.200 
SCM/year. 
Provision of an adjustable speed drive for 22 kw 
motor drive of the I.D. Combustion Fan at C3 
Fumace. 
Actually combustion air is controlled thrue a 
Damper. The system was changed providing an 
ASD of 22 kw, 380 V, 50 Hz motor which is 
controlled by a special Honey Well LmC 6000 
specialised controller for ratio Air / Fuel control. 
Electric energy saving can be up to 0 9.6 
93.600 kwH /year. 

REDUCTION OF THE COMPRESSED AIR 
CONSUMPTION 
Compressed air consumption is very high 71,9 ?/o 
out of Plants electrical energy consumption about 
34.387 MwWyear is for production of compressed 
air.Factory d d  not have a monitoring systhem and 
energy auht recornended to be designed and 
implemented with US AID help. 
An ultrasonic leak detector was provided for 
detection of compressed air leaks. 
The monitoring systhem has : 
- Anubar air sensors on all five compressors 
- flowmeters for all compressors and consumers 

with Honeywell DPT, PT etc. 
- V, A, Cos 0, KWH, KVARH etc., metering 
The monitoring system will reduce air 
consumption with min. 6 96 ( 4,3 ?4 out of total 
energy consumption of the Plant, respective 2006 
M'IW l year ). 

SUPERCALIBRATOR PORTABLE FOR 
INSTRUMENTATION 
STIROM has installed over 50 Thermocouples Pt 
Pt 18 % Rh - calibration with a Rochester super 
I1 with AC adapter / charger 220V make shorter 
TC calibration. TC can be stimuled on the spot in 
working condition having an Unified signal 4 - 20 
mil own generation. Do to all above mentioned 
losses ( cullets ) were reduced 0,5 % only in one 
fumace that increasing the production with 225 
T '. .=q r 



COG BELTS e Ribett belts are recomanded because we can rcducc 
fictions having about O,5 96 energy consumption 
par example: at 4 Motor Drives of 50 K W W H  on 
Deduster( belts / each ) samgs  being 8000 KWH / 
year investment being low. 

I.R. PYROMETER ON MELTING BATH 
M e a s u ~ g  of the temperature on Melting Bath of 
fumance C7 with a fixed non contact JJ 1000 
Intronic Instruments I.R. PYROMETER is very 
satisfaction: 
* higher class of precision 
* lifecycle at least 4 years 
* increase in production at least 0,5 ?b 
The I.R. Technique will be generalised on all other 
fumaces . 

Summary results of saving and some financial indices are indicated in the following table : 

EQUIPMENT TAKEN IN USE 
IN TEH COURSE OF THE 
PROJECT 
Portable 1.R.Pyrometer 
Oxygen moly ser on line 

SIMPLE 
PAYBACK T&CE 

IN YEAR 

Adjustable speed 
Drive 22 Kw 
Adjustable speed 
Drive 75 Kw . 

Enerw Monitoring Svsthem 

M S ? h l E  hT 
COST 

IN $ US** 

SAVlh'G 
( TOE ) 

3 .OOO 
16.000 

Supercalibrator portable 
for instrumentation 

* Indicates Implementation not completed, savings only estimated 
**Cost of USAID equipment $ 130.000 US ; cost of materials installation and commissionig STIROXl's 
constribution $37.755 US +taxes and A.V.T. 

SAVINGS 
IN $ US 

17.300 

33.000 
97.655 

COG Belts 
I .R. Pyrometer fixed 
Total 

ACTIONS TAKEN BY STIROhl BY OWN 
INVESTMENT FUNDING 
* Provision of new high efficient burners on 

fhrnace C3 
* Implementation of a SPM puls vibration system 

for all factory motor b e a ~ g s  and integration in 
Energy Monitoring System (about 3000 motors) 

* Automation of fumaces with &gital controllers 

17.892 
16.000 

2.300 

' SUGESTIONS FOR LONGER - TERlMS STUDIES 
AS FOLLOW ON WORK 
* Analyse installation of a higher efficient heat 

exchanger on flue gas heat recovery. 
* Replace reciprocating Resita compressors. 
* Provide on all 75KW motors adjustable speed 

motor drives ( 1 0 motors ). 
* Modemise I S .  Moldmg Machines reducing as 

much possible air compresse use - providing 
adjustable frequency drives. 

4.730 

12.209 
78.228 

500 
3 .OOO 

167.755 

0.17 
1 ,00 

47.700 

2 14 
197 

3,6 

2.8 
1.3 

302 
8.708 

186.269 

27,4* 

93.5* 
599. I 

0,05 

I 

53,75 
1.65 
0,34 

- 

2,32 
8,OO 

1 194.97 



FURTHER RECOM.4NDATIONS FOR 
ENERGY EFFICIENCI' I%IPROYEhlENT e * Stabilised optium con~bustion level on all 

hrnaces cheking 0: content on flue gas with a 
portable analyser until fixed analyser will be 
installed. 

* Continuation in installing all sensors for 
measuring point as natural gas, compressed air 
KWH and completion of the existing Energy 
Monitoring System 

* Replace Mcatel low efficient compressor do to 
out of life cycle. 

* Redisign glass furnaces based on high energy 
efficiencly and longer life cycle of the refractories. 

* Sustain existing waste-heat utilisation. 

SUMMARY AND EVALUATION 
The glas factorie being a high prime? energy 
consumer, do to energ  price with increasing 
makes it necessary among others, to introduce and 

@ genealyse new messures and equipments to 
modemise systematicly installations. 

It is necessary that a new energy audit and 
evaluation to be performed. For any future 
consideration one of the major inputs for dec~sion 
making is reliable infomtations on the economlc 
viability of such investments. Therefore it is an 
essential part of the energy mon~toring actions not 
only to establish the achieved sa\lng s but also to 
compare the financial benefits savings should be 
broken down to individual measures whenever 
it is possible to evaluate the effect on economic 
performance of these measures directly. 
Financial viability to different influencing factors 
is also an essential part of the project. The factors 
will include energy price changing, inflation 
devaluation of the national currency etc. 
Projects of this kind result in benefits both in global 
and local level. Energy is actually saved by such 
measures, which has a positive effect on the 
company's energy and financial balance, reduces 
enviroumental pollution etc. STIROM being a full 
pnvatised factory it is expected that the company 
will pay a lot more attention to efficient use of 
energy than before. 
One thing is sure that after this job Energy 
Management will be on hi&er level and all 
factory management is determined to follow any 
measure to improve energy efficiency. 



ENERG)' SAVIYGS METHODS 

.AT BORSA CITY REHABILI+ATION 

HOSPITALS' BOILERS HOUSE 

Nucl. Phys. Georgeta Padureanu .C. E.M 
Dipl. Eng. L7asile Grasin . C E.bf 

1. OBSECTIVE DESCRIPTION 

Borsa Rehabilitation Hospital is located in 
the northern part ofthe country .in LIaramures 
district. 
The Rehabilitation Hospital is strucured as it 
t-ollows 
- The Hospital bouilding 
- The Policlinic bouilding .including the new 

Emergency section 
- The Rehabilitation section .including a 

swirning poo1.a covered sport area 
- The admnistratives bouildings 
The Hospital is him OWTI thermal e n e r g  
supplier .The thermal e n e r v  is supplied by 
the Boilers House 
The steam is considered to be a technologycal 
energy and it was and it is prepared by two steam 
boilers 
The hot water is supplied by two 3 Gcal ! h 
hot water boilers . 

The supplied hot water is used for heating and 
for domestic hot water .by a rigurous program 
due to the budgetarian reasons. 

1 

Before the start of C'S.IUD C.E.\I.. Enerw - - 
Efficiency Project .based on Hospitals 
stathistics and on the ener? audits results. 
the baseline for 1993 e n e r g  consumptions 

were : - 780.475 liters. year h e a b ~  he1 oil 
meaning L'S 5 99.333 year fuel cost 

- 934 \fWH ,'year meaning electric 
e n e r e  cost L'S 5 55.557 year 
Due to the budget and financial reasons 
the real heating demand and the real needed 
domestic hot water consumptions were not 
covered with the above mentioned 
consumptions .For example the real heating 

demand is 12.642 Gcal . year and the real 
total delivered thermal e n e r v  was 2.539 3 
Gcal / year 

11. THE PROJECT IN BRIEF 

The scope of contract between the Hospital 
and " ECO -ERG " was to identifiv and to 
implement energy efficiency solutions in 



thennal'energy production . distribution 
to end users and to reduce the electric 
energy consumptions. 
Theacttons pmsent?tcl balow 
are e s t ~ m c ~ f i o l l s  for ~ n i  tiall 
corldih'un5. 

During USAID / C.E.M. ENERGY 
EFFICIENCY PROJECT IN ROMANIA 
AT BORSA c r r Y  KEI IAIHI,ITATION 
HOSPITAL were identified and already 
implemented the following actions : 
1. Steam Traps Replacement And 

Condensate Recovering Sysrem 
Racn6tollehon 

Nearly all existing steam traps. which 
were found defective or bypassed . 
were replaced with new inverted bucket 
steam traps 
The condensate recover" system . which . . 

wns l i ) t ~ t i t l  disc.oriricc.tcd , wns r-cirtstnllcd 
implctiictitcd cquipnicnt cost was C i  5 $  
800 
'The total project cost beeing US 
$ 1,374 and the moncy snvitigs 
( in world prices ) beeing US 
$ 1 4,724 the payback period is 0. I year 

2. T h e  Boilers Burning Efliciency 
Improvement By  Adjusting T h e  
Fuel Combustion 
Until the action implementation the fuel 
combustion and the boilers burning were 
adjust only by the operators and depended 

on operators experiences . 
By adjusting periodicaly the steam and 
hot water boilers with a portable Bacharach 
combustion analyzer. tip Fyrite I1 , the 
achievement in kel  usage was 3 % . 
The project cost was US $ 1,147 and 
the money savings ( in world prices ) are 
us $ 7 .335 .  
The payback period is 0.2 year . 

3. To Improve Boilers House Metering 
Leading To ln~prove Operation 
Practices 
There were found human errors in 
operation actyvities. 
By metering the steam,the hot water 
production. the fie1 usage and by 
tnonitoriny I he energy consumptions 
it is possible to irnprove , through 
operations activyties . 
the boilers house efficiency. 
I t  is estitiiated that by monitoring 
the boilers house energy production 
installing steam, hot and water meters 
the boilers house thermal efficiency 
will increase only lo operations 
activiytics strongly rclatcd to 
maintenance activvties.Tlie estimated 
ccl~~iptiicnt cost is I IS R 24.734 
the cst iriiatctl 111oncy savings in  world 
(IS $ 37.287 
The payback period will be 0.7 year 

4. I~~stnl ln i ion Of Ncw Stenm T o  
W a t e r  Heat Exchangers For 
Domestic Hot  Water Preparation 
For the hospital domestic hot water 
demand ,the domestic hot water was 
prepared by the hot water boiler ,with 

a huge file1 usage .through two water 
to water old and out of fashioned heat 
exchangers. 
By installing the new instantaneus 
steam to water heat exchangers 
Armstrong Int. production,model 
53 5 . it was saved US $30,600 
at money world prices . 
The total project cost was US 
$ 22.530 . 
The payback period is 0.7 year. 



5. To Replace The Electric Energy 
Meter With A Performapt One 
The electric energy meter was installed 
in the high voltage distribution room . 
a closed place.which belonged to the 
the electric e n e r g  supplier 

Due to this the hospitals operators 

had not the possibilities to read the 
electric consumptions only periodicaly 
and with the electric energy supplier 
assistance . 
To monitorize the electric energy 

demand 
it was installed an electric e n e r g  
meter tip . U B  hfodel A l R  5.4 . in 

iine with a data logser and a P C 
L-ntil now by monitoring the electric 

consumptions has been created the 
needed conditions to eliminate the 
load peak bv a better organization 
of a few hospitals sections actikyties 
The pro!ect cost \$as L'S S SO0 
The estimated world prices money 
saxings are US S 3.750 and the 
payback period is 0 3 1 year 

In. BACKGROUND OF THE 
PROJECT 

The CSAID Industrial E n e r g  Efficiency 
Project in Romania has assisted private 
Certified E n e r g  Managers (C.E..Ll.s) 
in developing an e n e r g  senice company 
practice and thus bring needed energy 
consulting senices to Romanian 
industrial plants and institutional e n e r g  
users 
The program consisted in training. 

auditing activities.conferences 
exhibitions and equipment for the 
e n e r g  efficiency demonstrative projects 

The single institutional e n e r g  user entered 
into the CSAID ' s demonstrative energy 
efficiency project in Romania was the 
Borsa C i p  Rehabilitation Hospital . 

The thermal energy audit was focused on 
the thermal e n e r g  production . 
distihtion and utilization at the end users 

The thermal and electric energy audits 
were the baseline for the energy diagnosis 
and for the energy efficiency improvement 

actions . 
In addition . at Hospital ' s special 
y u c s  t 
it was made the Hospitals' building 
infrared imaging and analvsis 

The most significant findings of the audits 
werc : 
- In the Boilers House there was any 

metering svstems 
- The hel  combustion and the burning 

adjustment based on operators 
experiences 

- Low burning eficiencv due to the 
fuel quality. even when probided 
by the same supplier 

- Low steam boilers efficiencv due 
to condensate wastes . defective and 
bv passed steam traps 

- Great e n e r e  wastes through 
buildings envelope due to uninsulated 
walls and windows 

- Money losses due to an inefficient 
electric energy metering system 

- .4n ineficient Iihting system 
- There is any alternative 

solution in heating .in emergency 
cases 



IV. IMPLEMENTATION OF T H E  
USA ID PRO.JECT 

M a j o r  dates of  program implemestation 
Audits 1 993-94 
Delivery of equipment 1995-96 
Installation and commissioning 1995-96 
Monitoring 96 

Summary o f  dclivery d e q a i p r n e ~ ~ l  
instnllntion nnd co~nniiwioninp: 
* Portable conibustion gas analyzer : 

- t i~ l ly  ilnplemented 
* St cat11 I ~ R P S  r ~ p l a c ~ ~ ~ ~ c n l  

- lidlv i~~ipl~~~~ic'titcd 
* Stem1 tn cio~ncstic water hear 

exchan_qers . 
- fi~llv iniplcrtlented 

" 'I'iriie ot'use electric riieter 
- firlly ir~iplcri~cn~cd 

* Steamhot water and doniestic 
water meters . 

- already installed 
* Fuel meter for hot water boilers. 

- already installed 
* Fuel meter for steam boilers 

- not vet commissioned 
* Data aquisition and monitoring system : 

- already installed and partial in work 
111 Vigul-c Nr.  I i t  is sllown tlic sllc1l1ntic 
Boilers' 14ouse thermal equipment ,metering 
and data aquisition systems positioning 

Considering the full actions implementation 
regarding the boilers house energy efficiency 
we are able to show some results in energv 
and money savings : 

By adjusting the boilers burning efficiency 
with a combustion gas analyzer the net &el 
reduction is 24,454 I / year ,meaning 

IJS $ 3, l  l l / vear . The realised 
economies were after one year of 
analyzer utilization. 

By steam traps replacement and by 
condensate recovering system reinstallation 
the fuel savin3 is 149.650 1 /year and the 
corespondins tnotiey saving is 
IJS $ 19.038 1 year .The saving are 
obtained after one year of the action 
implementation 

l3y stcam to domestic hot water 
heat exchangers installation (instantaneus 
steam / water heat exchangers ) . which 
arc in ilsc liw 11it.e~ montl~ . the lid savings 
rllc 2 5 , 5 0 0  I / 1 t ~ r c ~ r ~ l l ~ ,  ~ l i ~ ~ l r l i ~ ~ g  i l l  I I I O I I C ' ~  

F R V ~ I ~ ~ S  I IS $ 7.?44 
'l'he syntheses of' inipleniented measures 
arc prcscnred in 'I'ahle Nr .  I and 2.Tk 
diagrams are plcscntcd iri i:ig. NI.. 2 

7'hc electric energy conwniptions 
monitoring has been recently started . 
hut after the first daily energy consumption 
monitoring$ is necessary to decide ,with the 
Hospitals,staff which are the best 
opportunities to organize the activity in the 
liospital . on the purpose to reduce the peak 
load of energy consumptions and to reduce 
the billings for these . 





Putere activa 03.1 1.96-08.1 1.96 

Fig. I A. Results of monitoring: Daily active power variations during a week 



Energie activa 03.1 1.96-08.1 1.96 

- - . ~ - . . . - - - --- 

Fig. 16. Results of monitoring: Daily electric active energy consumption during a week 



Table 1 

Action Equipments Equipments Project implementation Toatal Project 
Costs Costs Costs 
us $ US $ US $ 

Steam traps Steam traps 706.56 . 667.44 1,374 
replacement 
and condensate 
recovering 8 

system 

Boilers burning Portable 1,066.99 80.0 1 1,147 
adjustments gas analyzer 

Boilers House Steam flow & 
Metering energy meter 4,046.75 

Hot water 
flow & energy 
meter 4,37 1 .OO 
Domestic hot 
water flow & 
energy meter 2,336.25 
Fuel flow 
meters 3,078.00 
Fuel filters 375.00 
Datas aquisition 
system 8,853.00 
Monitoring 
system 3,278.97 
TOTAL 26,338.97 6,114.33 32,453.3 

Heat exch. Flo Rite Temp.2 1,566 .OO 8,6 18.00 30.184.00 

New electric ABB electric 
energy energy 
meter meter 624.00 - 624.00 

TOTAL 50,302.52 15,479.78 65,782.30 

The equipments ,the projects implemeat;rtions and tlrc aclious total costs 



Table 2 

- 
Actior 

no 

A0 
A1 
A2 

A3 

- 

~consun~~~ion~reduction( SucI lsavinsl cost I p&iod lpaybacl\ I 
Action description Fuel I Fuel net I Total I~oney(  Action I ~ a ~ b a c l i ( ~ i r n ~ l e  I 

Initial condition 
The boilers burning adjustments 

Steam treps replacement and 

Fuel consumption [Vy] 

condens system reinstallation 
Instantaneous stearmiwater heat 

exchanger installation 

Syn tlrescs of inr y~lenrcrr ted actior~s in tllc lhdcr's I louse 

I/ y 
780,745 
756.29 1 
6O6,64 I 

504,64 1 

Fuel cost [$/y] 

Action 

V y 
- 

24,454 
149,650 

Actio 

Fig. 2 The diagrams of fuel and money saved after the implemented actions. 

$1 y 
99.333 
96,222 
77, I84 

$/y 
- 

3.1 l 1 
19,038 

$ 
- 

I ,  147 
1,374 

year 
- 

0.4 
0.07 

year 
- 

0.3 
0.04 



V. FURTHER RECOMMENDATIONS 
FOR ENERGY EFFICIENCY 
IMPROVEMENT 

In our oppinion .after the implemented 
measures for hospitals energetical 
rehabilitation , based on the maded 
audits and after monitoring actions, 
we are considering that there are 
necessary to extend energy efliciency 
improvement actions . 
The low cost recommended actions are : 

to extend the electric metering and 
to monitor the electric energy consumptions 
at all the hospital 's sections 

to change the actual hospital ' s lighting 
systems 

to rcplace the hospital " s water pumps 
which have huge elcctric consumptions 
with pertbrrnant ones 

to install fuel filters on dayly fuel tank 
to install on the feed water pipe lines 

niagnelic: dccalcilier. 
to instull on thc rildiilto~s thcrmostntic 

valves 
The high cost recommended actions are : 

to replace the steam boilers burners 
with automatic perforniant burners 

to install a new 2 tons 1 h steam boiler, 
like reserve at the actual steam usage for 
the steam to water heat exchangers 

to install an alternative heating system, 
for emergency cases ( heat pumps ) 

to rehabilitate the buildings envelope 
by insullating the buildings wails and by 
windows replacement with new and 
performant ones 
To realize the above mentioned actions 
i t  is necessary to find financing 
resources based on performants 
contracts . 

After the reco~~~n~i~nclirtio~rs a~ent io~~er f  
above , the first slep ari~cled by the 
hospital WiIS the libst floor windows 
replacement ,with perfornient ones. 
The last floor is the pediatrical sectiorr. 
It was inlproved the inside tlrern~al corufort 
and it was reduced the eeergy loosses 
trhough the windows. The energy savings 
represents 6% .' In terms of money savings 
it Illearls US $S3J7 Iyeilr . 
This action wirs maded by hospital own 
fi~lancial sffort . 
VI . U.S . ENERGY EFFICIENCY 

EQUIYkIEN'I'S MAN UFAC'I'UKEK 
AND VENDORS 

For energy di11i1 iiqaisition systeur 
hlanufacti~rcr National Instn~mcnt 
Vendor : FROsys L.?'.D 
Fuel oil filters for fuel flownleters 
hlanul'acturcr : Fillcr Products C 0 .  
Vc~lclor . D y  I I ~ I I I ~ I ~ I I  

Slrrr~u flow 111c1cr with sprrrrs 
Manut'acti~rer . Meter Equipment 

Illanuhmring 
Vendur . U ~ I I ~ I I I ~ \ I ~ I \  
I lot W J I ~ C I .  V ~ I I I I I C  ~ I I I ~  C I I W ~ Y  

flow nlctcr 
Manufacturer : - Flow researchPeek 

Measurement 
- Canlco 
- Kessler Ellis Products 
- JW Sweet Co 

4 tarriff electric meter with two relay 
olltpllts 
Manufacturer : ABB POWER T&D CO 
Vendor : ABB Robomalrics 

Steam Traps :lad Heat Exchangers 
Manufacturer: Armstrong International 
Vendor : Koni-Energy Arnmstrong L.T.D. 
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Establishment of AEE Chapter Romania 

Chapter Romania was founded in February 1994 as a legal person 
and Non Gouvernamental Organisation and is incorporated in  
Energy Commission of Romanian Academy. 
AEE Chapter Romania has 18 members out of which 10 members are 
CEM ( Certified Energy Managers ) and are working as ESCO's in 
Romania. 
In short time another 25 engineers are potential to become members. 
We would like to have many energy engineers to become AEE 
members because you have key access to both the vital information 

0 
you need and professionals whose expertise can help you achieve your 
goals. AEE provides a framework within which a member can 
network and promote your business interests and, through its 
programs, unables you to aquire the bbtools" needed to maitain your 
competitive edge into the next millennium. 

Publications 
AEE members automatically receive complimentary subscriptions to 
four proffessional publications 
a) Energy Engineering 
b) Strategic Planning for Energy and the Environment 
c) Energy User News 
d) AEE Energy Insight 



a Industrv survevs 
AEE each year polls its members on vital issues affecting profession. 
The salary survey, Memebers oppinion survey Energy Services and 
DSM ( Demand Side Management Survey, along with Cogeneration. 
This surveys reflect the trends in Energy Efficiency. 
AEE Chapter Romanian members has performed under USAID 
program seven Energy Audits and one member have received the 
International Project Word in 1995 and three members chapter's 
aword. 

Certification of CEM 
AEE under USAID program a support has organised a 8 Months 
Training Course, for Energy Efficiency and atendees have succided 
succesfully, the Certification as CEM reconised in US and Europe etc. 
As CEM you can become an international consultant. 

Conferences and Expos 
AEE shows are held 2-3 times during a year. AEE's fall convention in 
Atlanta the WEEC ( World Energy Engineering Congress ) with 180 
technical presentations and 450 firms exhibits only in 1996. 

Testing and Auditing equipment 
AEE Chapter Romania and Chapter Cluj Napoca were supported by 
USAID with key testing tools in such a way that modest our members 
can performe all testings required by an energy efficiency audit in 
industry etc. 
Equipment utilisation is coordinated by Chapter's President. 
We know that many things we could do better but what we have 
achieved is trernendus. AEE Chapter Romania is sharing a lot out of 

a existing market from Romania in Energy Efficiencies Projects. Our 
AEE ESCO's are recognised and are confidential parteners to many 
foreign consultants. g 


