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I " ' ~SECOf.D, QUARTERLY REPoRrfT 

-In May of 1978, the Philippines and U.S.,,governmentl signed an 

* \agreement,,whi ch* provides 'or $7.1 mill ion innI oan and- $1.65 mill ion in< 1 ;i 

grant frd for teproeofdtriiathe technical and economicf 

feasibility of exploiting nonconventional renewable energy resources as 

an alternative to foreign-pr-ocured fossil fuels. The government of the 
.Philippines will be supplying an equivale'tf androxice-Pesy$ ident o

I in 'Counterpart funding. A 

Teprogram, signed by President Marcos aiVcePsdntMondale 

<onsists,of bight individual demionstration projects designed to utilize

Irenewable energy resources through direct solar conversion, small-scale 
hydr6 plants, ',wind generators and bioconversion. Training of Philippines 

Ministry of Energy personnel in the U.S,'technical assistance and support 

for collection of basic energy data and promotion *of renewable energy are 
also' included. 

IThe~progra'm isan applied research activity, since the technologies
 
to be utilized are well-estalblished,currently available and appear to have,


I 1 

-relevance 1to the rural areas of the'Philippines.' It is now believed that 

itwilb ehial n economically feasible to utilize these te~chno--- J'4 

lories+-for secific srall-scale applications in-the short term. 

I4fr~:.* ~ ~ "In the'-area of direct solar conversion, three projects will be 
under-taken-----

, 777..... 
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1 2. Solar dry ng u11its~fr 9 a "u ber 

~ , olar powered ce plant for, appl'ication in remote rural, , 
areas to preserveperishable foodstuffs, particul'arly 

,meat and fish'. 

~.The1 approximate'budget for these projects is$1,2,million from the Ut.S, and,;' 

iP3.3 i l'ion inhPhilippine counterpart. 
In- the second area, $mall-scale hvdro, several mini-hydro units will 

.~'..be installed. Although no specific sites have yet been chosen, approx
* ~ imately $1.3 millionfron the U.S. and P3.2 million in Philippin-e counter

apart has been budgeted for this effort. 

1The 
 wind resea.-ch project isfocusing on two general areas:
 

'I. Dispersal of wind-driven water pumps for agricultural
 

and domestic use. 

> 

2. Demonstration of wind-driven electrical generators for
 

remote rural electrification. 

with an approximate budget of $360,000 from the U.S. and P872,000 from the 

Philippine government. 

Bioconversion projects include:
 

1. Construction of a
wood-fired ("dendrothermal") 
power plant fuelled from an energy plantation of 

2j;< . iil iil"Le~lcana leucocephala, known locally as 
giant ipil Iipil , or lepili .II 

~ 2. Construction of a rlce-hull fuelled power plant. 



Tese two poet !1 osm ra por-tion of the total-'project bIjqet, 
-o fl4'illhon f rom the U.S.and P1 illion of the PhiMop!in


I counterpart. But it isnow 
 apparent that both of th'ese technologies. have
 
Saae near-term national potential for supplanting oi-o h upose
 

~of: generati ng electricity. 
nthe final project area, an Intearated WVillanae EneivSse 

S(IVES) project isnow being planned to substitute for two other prrevioIuslyj
 
U-planned 
projects in the application of photovoltaics and small-scale p.9rolysis 

Since funding commitmnents~for these two projects havo been received from the 
United Nations and the 'West German government, approximately $400,000 and, 
P1.1 million are beir bjdgeted for the IVESProject,in which an integrated
renewable energy system will be installed inan existing uralvijllage.
 

* Site selection and project design are now underway.
 

Inaddition to technology projects, the pormalso includes:
 
1.A survey to determine rural energy use patterns and
 

surveys
 

2. 
 Short and long term training of Ministry"bf Energy
Ipersonnel 
at relevant U.S. training institutions to 
Iiprove Philippine institutional capability to conduc 
independent research. i
 

3. A program to inform the public and promote the use.I
 
<'of renewable energy.
 

- -~ -~ ~ 4. Procuremen C ~Xiof..~
equipment to improve the capability
 

of the Phiilppine Atmospheric, Geophysical and 
 -

Astronomical Service Adminlstratbon toimonit .ors
Iolar'3~
 
radatonan 
 wndcharacteristics. 


, , 

i -0. 
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5. 	 Procurement of research equipment and technical 

literature to enable the Ministry to establish 

a renewable energy library and display cenfer. 

These efforts will cost approximately $1.6 million from the U.S. and
 

P3.3 in Philippine counterpart.
 

The program is expected to be complete by March, 1984. 
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IQNTRODUCTION 7-, 

*AThe 	 first 'quarterly report was submitted to USAID April1 11, 1979; 
The~~ 'elpo rt ofT 	 summarized the status of all, USAID GOP subprojects as 

P,<ecember 31, 1978.
 

Activities in the second quarter (January to March, 1979) coilsisted&
mainly of 	negotiations with subproject jimpementors and completion of
 
subproject 	 proposals. Nine (9)implementors have been identified to 

handle the 	various fields of research activity. They are:
 

<21. 
 Solar Refrigeration, Ministry of Natural Resources (MNR)
 

2. Mini 	and Micro Hydropower -National Power Corporation (NPC),
 

-University
3. Solar 	Dryers of the Philippines at Los Ba~ios
 

~(UPLB) and Forest Products Research and2
 

Industries Developemint Commiission (FORPRIDECOM)
 

4.~ Windmill Dispersal Sta. Barbara (PSB) and Farmn-Project 

Systems Development Corporation (FSOC) 

-National
5. Waste 	 Fired Thermal Plant Grains Authority (NGA) 

6. Dendro Thermal Plant - National Power Corporation (NPC) 

-Philippine
7. Solar and Wind Energy Mapping 	 Atmosphe IcC 

2~' Geophysical and Astronomical
 

Services Administration
 

As of. HfarcIh31, onlIy MNR( solar refrige:::::::) has signed a mem of 
-ihB
agemn ~a fEeg Development (BED),and is currently awaiti ng' 

fo the rees offu 2.h other Implementors are still in the process 

2 ~22s7 



-6

of revising their proposals to meet the approval 
of BED's evaluation panel.
 

BED is also negotiating with these implementors the fraction of funding 

they will put up for the GOP counterpart. Part of tho GOP counterpart will
 

be shouldered by BED from its 1979 Grants-in-aid.
 

To summarize other major Project events: 
Mrs. UCal S. Harlow has
 

started 'orki ng as USAID Project Coordi ra tar as of A briuary 10, 1979. A 

tentative list of participants for short-Wry train in, .a
s dra(-npu Cionsis

ti ng mainly of memb-rs of staf Ffrom the r[ DIs Nuin-P,,. ional Eury i sources 

Division. A group of consul tan Ls, Dr s lurphiey, ,,rsox, Massey, and 

Blakenhorn submitted a draft of their report on the feasibility of the 

Dendrothermal Plant.
 

Details of the activities for each suhproject are discussed bclow.
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* 7LOA ACTIVITIES 
-

1 SOLAR DRYING 

Three (3)proposals were sbtedto BED. Only two (2) were 
se~
e 
orUi~Dfunding due to failure of,Economjic.Development Foundation
 

(EDIF) tomet the necessaryUSAID-BED requirements. The two (2)imnpl1eme nto 
for, the solar drying sub'project are UPLB* which will undertake the construct
ion of four solar'dryers for agricultural crops and.FORPRIDECOM** which will
 

undertake construiction of a lunmber dryer. 
mA. 
 UPLB Solar Dryer Proposa 

This proposal which is entitled "Solar Crop Dryers Research 
and Development Project" will establish a systematic develop

ment of solar crop dryers. W~ith Dr. Emerico Mendoza as the
 

Project Director, this project aims to:
 
* 
 (1). develop and test four types of solar crop dryers with 

agricultural waste as auxiliary fuel . The dryers to 
be installed ar-e two batch-type ,air-heated ,two ton 

capacity; a one-ton capacity ,continuous-typie,air -hedted 

dryer;and a one-ton ,hot-water-heated dryer. 

(2)Monitor their performance and reliability inthe face of 

weather differences iii different localities, and varying 

operating characteristics.
 
Teresult of this activity isexpected to fully assess the
 

~4actual 
 potentials, to design & develop, and field............
 

University of the Philippines at Los Ba~os

** 
Fol'est Products Research and Industries Development Commission
 

r 
Iv 
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LOCAL CURRENCY 

Total Cost: Funds from GO' " FX Costs 
USA ID Lo:anr Conrorpart (MAI~fD) 

I. Personnel Cost P 418,096 P 350,S16 P 67,2', P -

II. Equi preen t/Furni ture/ 
Facility 922,100 486,700 339,900 95,500 

III. Maintenance & Opera
ting Expenses 350,100 350,100 -

IV. Special Purposes 44,400 - 44,400 -

TOTAL P1,734,695; P1,187,616 O451,50 P 95,500 

*From BED and UPLB Sources 



Line-Item Budqet 

Cost Components LOCAL Cf-R, ECY 

USAID B E D UPI.B FX (USAID) 

I. Personnel Cost 

a) Local Consultancy P 185,616 P 18,000 P - P -

b) Contractual Waqes 
(labor for instal
lation,construc
tion, etc.) 

165,200 15,000 34,2,0 

TOTAL P 350,816 P 33,000 P 34,280 P -

II. Equipment/Furniture/ 

Fac iI i ty 

a) Pyranograph - 3 units P 24,000 

b) Trailer 8,000 

c) Solar Dryer Components 
(4 dryers) P 486,700 _ 

d) Potentiometer (Iunit) 50,000 

e) 24 units dial thermo
meter,P250/ea. 6,000 

f) 3 units "Low .ioisture 
meter,P2,500/pc 7,500 

g) Research Shop Facility 
and Equipment P 50,000 

h) Research Laboratory 
Equipment 122,400 

i) Vehicles 40,000 

j) Office Equipment 7,500 

k) Office Space 120,000 

TOTAL P 486,700 P - P339,900 P 95,500 



- 12 -

USAID B E D UPLB FX (USA1D) 

III. Maintenance and 
Operating Expenses 

a. Supplies & Materials 

b. Travel 

P 156,200 

58,000 

c. Vehicle Rent 30,000 

d. Repair of Dryer 
Components 

e. Repair of Equipient 

f. Lube & Gasoline for 
dryer operation & 
maintenance 

g. Materials for construct
ion of solar dryer 
test area 

22,000 

6,000 

30,000 

47,900 

TOTAL P 350,100 

IV.Special Purposes 

a. Documentation P 14,400 

b. Contingencies 

TOTAL P 

30,000 

44,400 

GRAND TOTAL P1,187,616 P 77,400 P 374,130 P 95,500 
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B,'F0RPRIDECOM* Lumber Drying Proposal 4 

The other sola~r drying subproject that has been approved
by BED is entite "Design, Construction, and Evaluation of a 

Solar, Luniber, Dryer wi th AuxilIiary Heating", The imnpl1eme nt ing 
aecy is FORPRIDECOM with Engr. Ricardo Casin as Project 

Director. The total project cost isP359,269, with USAID
 
ifunding 
 of P220,652 and implementor's counterpart ofPP103,477, 

BEonterpart will be P35,140. 

' 

The objectives of this project are: 
(1)To design and conistruct
 
a solar lurberdrying kiln with supplementary heating from a 
biomiass-firied furnace for the wood-using industries; (2)Conduct 

I ;.!i II~.I!]iiIIi k lJ~ ,, )iI i; .!l ;'}=,;liilii~l;il.';
.-i , iI~ ! ii('i:R-.il -i~ ii Iii :,IiiI i-iI
1 4llii;!;iIi LI!. d: ! ii . iId]-i~!,l'41!I.II,i!!
*performance 
Iiil } l testsi~li-{!li
li i~ lli III;iii~71 I !IIff ! fi:!
I! IIi liiI~il'.i; I 


in drying l umber compared to conventional!.i~~ii 
I 7i!] 7 : 11i .i! ,! 1 1 i!?!i Iiii~~l i -i~ .li71;iIfI7( .- !71IiI I'ff/''~
"', i~~i}¢III;"i 4.'44'4.4'* 7i;II4 4 4 £.,II . .... .. ... i 7' k;f I ';i lI ? I ,I> 1 ;i ! .i i !l iiii II117i '% Ldrying methods such as kiln drying in a steam-heated kiln and 
ordinary air-drying; (3)Demonstrate its adaptability for 
driglubr ad()Prepare operation mianual as a guide to
 

prospective users.
 

Aii external solar heater or furnace will be designed and
 

constructed estimated to supply the required heat energy for 
drying 2,000 bd.ft. of 1Inc lubrfraot2 ays. The 

solar furnace which is the core of the lumber dryer will be 
.............. provided with rockpile thermal storage to store heat which 

can be used during overnight drying and/or days wit,'- low
light intensity. The kiln proper will be a separate unit from 

FOREST_'PfRODUiCTS REEAC 
AN DVLPMN OMISO IUSR 



i-]7171J/U: 

the~~averag 

In;;orde to 

i!small r'ural 

hav a:cont7 
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I~ 

mel-m 
pass t]hrough: a: f uepipe, ,:The flue-pipe wil 

4 
consist ofs 

.a r i;Ai! 

perormnce A aoiyo te r ied.wi th wood wastes; 

ha ekilns.i 



* 	 The results of this stUdy are expected to benefit wood
using indu e inrural areas where proper wood,dyi
 

S 	 .. ... facilitis ao-exesteutn Thus, desirability of 

designing, constructing, and demonstrating... 
 ..........
. ... . .. 	 a suitable
 
--:f>" ; ;i
luinber dryer to meet the needs of the small mianufactlarers 

in the wood industry isevident. The results of this study 
could help indeveloping the growth of Philippinei-ood
using industries inrural afeas, byupgrading the quality 
of fini shed products,.
 

~VariousI 	 tests shall be performed. Among them ae 

1. Solar-heated kiln drying studies 

-Tentative 
 species considered are tangile and narra
 
of 1-and 2-inch thicknesses. Ton sample boards 24-inches
 
long will be prepared from each species follvwing standard
 
procedures inthe preparation of kiln drying sample boards,
 

Periodic weighing and inspection will be conducted
 

during the kiln runs 
until the mninim~um moisture content of
 
10-12% isattained.
 

1. Air drying studies
t To gather comparative data 	of drying tangile 
and
 

44~ narra by ordinary air drying and that of the solar lumber kiln,
tj ~ ~~~end matched 'samples will beprepared and xoeotiena 

'4. 4the vicinity of the -s'olar kiln,444. 	 These will be similarly 
'weighed and inspected periodically. 

4 

i4 14 
44t4 4 4 4 
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Ii 

3. Kiln drying studies-

Results of FORPRIDECOM studies in kiln drying 

these species~using steam-heated kiln will also be utili',ed 

inthe evaluation process. C 
Data to be collected are: 

., 

. 1) Inside the heat collector 

a. Intensity of heat in the collector system 

measured at certain points by thermocouples, 

compared to outside air temperature for a 

I~VY' Ib. 
24-hr period during the test run. 

Temperature of the air inthe thermal rockpile 

storage at various points for a 24-hour 

period. 

*2) Inside the lumber dry kiln 

a. Temperature of air entering and leaving the 

kiln through the ducting system from and to 

the heat collector. 

b. Dry and wet bulb temperature of the drying 

medium at the air entry side of the lumber 

stack 'for thedsrotion of the test., 

7' 

.... c Average 

4i22J7h..measure 
air ve16ty through the lumber layers 

b velometer at the air exi t 

side Ois'de1 bkiumber stack. This will be re
..........rded befor the kiln drying phase is 

AL ; ~~4 I Xp4a 
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3) Outside conditions 

A recoldinq thermo-hygrograph will record the 

outside terWperar-ure and relativo humidity existing at the 

test sito fnr a 24-hour period for the duratiorn of the 

tests. 

4) Drying rate 

The dryin g ares and quality of end-m:atched 

samples exposed outsid and inside the kiln will be compared 

for the different exposure periods. 
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WORK PLAN 

SCHEDULE OF ACTIVITIES 

Number of Mon"ths 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1.7 18 19 20 L1 22 23 24 25 26 27 22 2930 

A 

B 

C 

D 

E 

F 

G 

H 



. ........... 4 r4'4 :.L9'K9> 44"44A!i ''
! i -T~iTi '.!i; ..- !; i 4.4.-44....4..4 4  "W : 
'--9~4 '20 

PHASE -DESCRIPTION OF ACTIVITIES NO. OF MONTHS 

A Design of heat collector/storage, furnace and fIue-pipe, 5

lumber dry
 

Kiln structure, and ducting system 
 .* 444 

*B Procurement of supplies, materials, equipment and 
 :10
 
construction; and preliminary tests
 

-C First Exposure Period .3 

I 1D Evaluation of Performance data 

E Second Exposure Period 
 .3
 
4F Evaluation of Performance Data 2 

G Third Exposure Period 
 3 

H Evaluation and compilation, and 3 ,4'4

IAnalysis 
. 

of all data
 

I Report Writing 

I i ] i : iiI i ' ;i i : :: : iii l i : 
3 

,1i ( i i i)i!:iTOTAL 30.

!!Ii :i~i i]i !) ; :i !i! ' :;rO AU!d~i !i !!i:,!!!!1!! { 

<''-i G ii 1£i! Ili i iii i ;i;;ii 1iiii !IG1 i i)!i!, i!}'ii .:iI ti~ i1 ~iii 1 4i] R i/ ;%i1:]1 i f Qii ;ii :1i;ii~ i[i :q!i;:'!H Iii,;"ii~ 
' 4ii ;;i ! !,R ii :~;ii; ii i£ !~ ! ! i i: ! I , :!! ;!I;I ~ ii~; ) i1 :1 :i ::-i I;I ;II: I I )iiir i : i~ ! #~i] ! i i ' 

I!i iii"if ~,j I )' i ! 
' 4 ,-' ;:: 4 ' F<Ii iii .i!I i'i 141 
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Breakdown of project cost is discussed below:
 

Financial Plan Summary
 

LOCAL CURRENCY
 

Total Funds from GOP* 
 FX Costs

Cest USAID Loan Counterpart USAID 

I.Personnel Cost P 117,467 P 86,700 P 30,767 P-
II. Equipment &Accessories 122ZOO 23,200 64,000 35,000411.7;.....~ ,III. Maintenance &Operating
 

Expenses 119,602 67,452 43,850 
 8,300
 

TOTAL P 359,269 P 177,352 P 138,617 P 43,300
 

*From BED and FORPRIDECOM Sources
 

:i ijil.,.u "')'!:, : :' 

4, . '* > ,,::AO ,.:: 'a;:?: 



-Li ne- Item Budget 

Cost Components LOCAL CURRENCY 

IPersonnel Cost
Local Consultancy 

I'II.Equipment & 
AccessorieCs 

USAID 

P 86,700 

B E D 

-

FORPRIDECOM 

P 30,767 

FX (USAID) 

P 

4 

a) Multiprint,capacilog 
electric strip
recorder (1unit) . - -35,000 

. b)Vane-axial fan 
(3units) 7,500 -

-

I 
c) Humidifier 

(I unit) 

d) Centrifugal 
blower (1unit) 

6,750-

2,000 

. -

e)Motor damper 
(2 units) 2,800 . , 

I f) Humidistat 
(Iunit) 2,200 - -

g)Heavy duty power 
.rheostat relay 750 - . - -. . 

h) Electrical 
sories 

acces
1,200 

i)Research Equipment. 
Facility 

j 
Equipment 

48,000 

.ffice/.ra.t.ng
16,000 

TOTAL F 23,200 R P 64,000 P 35,0000. 



i-: IIMantenance.&: ': k;: 

Operating.-: 
Expenses 

. .. . , . 

: 
4:-Th....j ', 

* 

a::'-)Travel ... 

b) Components/ .. 
g 

:P,28,660 

.. 

tP . ..! 4,200 P , 

) i: .,and. Storage 10,615 

.-.., -,2. ;: - - .Supplementary-..
)/_;: Heater: 10,750 

,.i.,i~, : 3. Ducting System 3,810--

:!:'. .... 4. Kiln Proper 12,417-

,5. ' Photographic 

/,::::::& Printing
6. Office Supplies 

-
. 
" 

-" 

1,000 

8,300 

! , - , 

" 

,:i~~i,}-:' : i: c-) Miscell aneousExpenses (includes 

":,::; : . -contingencies,etc;), 

b)C m o e !: . ,,, : 

33,740 3,510 . 

a TOTALTvP 67,452 P 35,140 P ,0 P 8,300 

Supp T Alies for7,35. .... ...... 
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Since approximately P2,800,000 will still 
be available from the
 

USAID Solar Dryer Subproject fund allocation, other Solar Drying proposals
 

are to be considered for evaluation by BED for possible future funding.
 

2. SOLAR REFRIGERATION
 

The.Memo of Agreement between the Ministry of Natural Resources and
 

the Ministry of Energy for the Solar Refrigeration Subproject was signed onl
 

January 5, 1979 by Minister Jose Leido and Minister Gererimo Z. Velasco.
 

The total cost of the project will amount to P3,723,150 with USAID funding
 

Of P2,800,650 and implementor's cuunterpart of P922,500.00. 
The estimate: 

Foreign Exchange component is 5 31,369.86 for concentrating solar collect

ors to be purchased from the U.S. under a USAID Letter of Commitment/Letter
 

of Credit Arrangement.
 

The project proposal, memo of agreement, and disbursement schedule
 

were forwarded to 
USAID for the first release of funds amounting to P796,650.
 

Specifications of equipment to be purchased are currently being prepared for
 

the procureoent of U.S. - manufactured equipment.
 

The project calls for the establishment of a 2.3 ton solar-powered
 

ice plant in Navotas, Rizal where fishing is the main commercial activity.
 

Feasibility studies and engineering design for the solar ice plant have
 

been conducted by the Center for Development Studies Inc. Project research
 

will be directed toward g;athering of data needed to establish the engineering
 

and economic viability of such system for food preservation in the rural
 

areas. Project duration will be 18 months.
 

http:31,369.86
http:P922,500.00
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The proposed solar-assisted ice plant is designed to 

produce 2.3 tons of ice daily over an eight hour period. Itwill operate 

on an aqua ammonia absorption system. The complete sys ,mwill consist of 

the solar collector loop, the ammonia absorption loop and the ice maker 

loop. This is shown schematically in Fig. 1. 



CONDENSER
 

COOLING H2 0 

REFLUX CONT ROL 
r-Z;CF'VF-F, 

NH 3 RECEIVER 

RECTIFIER 
REFRIGERANT HEAT EXCH. 

ABSORBER 

I AQUA HEAT EXCH. I 
C O L N 

B01L- HZO 

4ACK 
SOA PRESSURE 

CILLER VALVE 

STN' . I j 
AQUA-Ni 3 

7J 1 ICE 

BYPASS 
M AER I EXrANSION 

VALVEVAE 

z,C STORAGE LI:V.F 

FIG. I SCHEMATIC DIAGRAMA OFA SOLAR ASORPTICtN REFRIGERATION SYSTEll 
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Sola olector Lo. The solar collector systeni was designed 
w primary considerations in mi nd to provide a system to 'efficiently~ith two 

utlz the available-solar energy for the iemkng process andt 

acmlshtigolusing the simplest system available.A 

*The 	 design of the solar power unit consists >of parabolic concern

trtos a Pressurized heat storage tank and an auxiliary hot water boiler. 
 < 
The parabol ic'reflIectors will1 be controlled by a sun-sensor-driving unit, i 

*thereby allowing the array of concentrators to follow the sun during the 

day. Solar radiation will be concentrated on an absorber system thus 

prviin high temperatures efficiently. 

U ~i~'When there is sufficient solar radiation to produce a positive 
* useful energy gain inthe system, a constant flow will be initiated through 

the absorber system'6f the concentrators. The collected solar energy will1
 

then be transferred to the refrigeration system through the hot water
 

storage. The return stream from the refrigeration system will combine
 

Iwith the stream coming from the bottom of the storage tank and together,
 

h,,F2,,I 	 they will be Pumped back to the solar concentrators. This mode of operation' "', 

'will maximize the utilization of solar energy since the resulting stream 

will 'be essentially at the lowest temperature within the system.'. 

During periods when there isinsufficient solar energy collection,
 

'i'the solar concentrators will' be completely bypassed. Flow will be diverted5 'j:
 

to th nrg traetn fron whc ho Mater 
 '.f SF:awn
 

F~'V ~An 	auixiliary diesel-fuelled hot 'water boiler will be used to boostI.,:IK" 

the temperature of th watr o the desi ned level whnvrnecessary.
 
F'FF)FV~<The 
 solar coleto syste wilb coupled to a continuou aqua
 

Y",' 

'IiF" ' ' ' 	 FF'0.; FAFiFFF 



4 ammo ni1a absorption' refrigeration systemi through thegenerator.' 
SAmmonia Absorption Loop. The primary fe .ed to thegnatrwl 

consist of -the bottomn streamn of the rectification coluimn. This will be' 

Iheated by thle hot water from the solar' collector system, causing a part~~of 
Ithe ammonia within the aqua solution to be vaporized. This vapor will flow 

to the rectification column,, entering below the bottom plate. 

,The rectification column will utilize bubble caps to rectify thie >§< 

ammonia, that is, to *strip itof all its water vapor. Enough strong aqua5 
will be fed into the column at a predermndfdplt. PeahyosIArie edpat.Pr nyru

ammonia will be fed to the top plate from the reflux'control received at a.
 

gcontrolled rate. 


condenser.
 

* This rectification will provide pure ammonia vapor to the 

u- The ammonia condenser will condense the vapors from the rectification 
' 

colufin using primary water from the cooling tower. The ammonia will 'flow 

Ifrom the reflux control receiver into the aniionla receiver which will be 
"sized to provide storage for amonia volume variations caused b od'hne 

i1n the system. The liquid ammonia will then go to a refrigerant heat 

exch~anger5 where itiscooled by the ammonia vapors from the ice maker system. 

~ ,,This will increase'the refrigerating capacity of each pound of refrigerant.,~ 
'The ammonia gas which will be heated as itpasses through the refrigerant. 

V heat exchanger will~flow directly to the absorber where itwill be absorbed
 

by the weak aqua which has been previool1y cooled inthe aqua heat exchanger. 7 

Whe te aua-and the anhydrous arnoiga combine, heat isgenerated.ea 

Thsha of absorption wilbe removd using piaywater fo:the cooling

I ta~er. The strono aqua from ffean r e iII lo't r strong aquatank to the ua 

http:edpat.Pr
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hetecagrwe~ei 0 1 eue a n xhnemdiMwt h-wa
 

aquae l take en, f omof t the ener
w tor In 
 he roce 
 s, he s ron
 

* "'~a' heat exchanger whregotwillhe usted asile an x d hne ediuoatow ot the ieak>-

the icutae fromin thce.lo Tndhe wlg eratrea ntepos plsonthe 

aa irulaingto padb rviyfo.We et ead the whceak iquthe 

* ~~ gocingeto the pumprerwcled This wifandthicoe hresefcecyo.h 

aa
yte adreducwtefroin watrteragrequiemesprofethenabsorb.ofth
 

'aAa 

waThe rechiller adeswatertorag tns.Liuidmoiatfr stherge wican
 

wheat echangerwille to thea
chillanter andrten evpoatrlfeheic
 

maker.tcledtrg water fro theda
chilercill be fnled to pl ftheefo 

frethcfreigcceTh
water will beespedontefreezing plte byvstn.
 

http:rviyfo.We


SCHEDULE OF ACTIVITIES 

MONT H 
A C T I V I T Y 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

A. Review of Design and I 
Design Modification 

B. Visits to Foreign Sites 

C. Bidder Prequalification and Selection 

D. Procurement of Equipment - Fereign - ' , 

E. Procurement of Equipwent - Domestic 

F. Sub;iission and .. ,;-,al
Construction Schedle 

of I 
I 

_ I I -

G. Local Fabrication of Equipment 

H. Site Preparation and Utilities 

. -H;I7;j
*1 I I 

I 

I 

I. Buiing Cons L ruiot 

J. Equipment installation 

K. Installation of -.,itoring _ .. _ 

Charcing and Debug'ing
Refrigeration ,, ...... 

of 
.. .. 

M. PrerF-lation 
Training of 

of Or,,'ating .nual 
r Personnel 

and I 

! 
____ 

-L__w" - l 
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Line-Item Budget of the project is given below:
 

Financial Plan Summary 

LOCAL C! ,ENCY 
Funds from l... FX Costs 

TOTAL COST USAID Loan ,,, i t (1.SAID) 

I. Consulting Service P 120,000 P 99,S00 P 20,100 P -

II. Equip!-ent and 2,110,250 1,516,250 
 594,000
 
Acccssori es
 

III. Maintenance dnd 490,500 490,500 -
Operating Expenses 

IV.Capital Outlay 530,000 100,000 430,000
 

V. Special Purposes 472,000 - 472,000
 

TOTAL P 3,723,150 P2,206,650 P 922,500 P 594,000
 

*From MNOR Sources
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Line-Item Budget 

Cost Components LOCAL CUPJf, [CY 

USAID GOP X (USAI D) 

I. Personnel Cost 
Consultancy Services P 99,900 P 20,100 P -

II. Equipment & Accessories 

Equipment (Collectlor
& Absorption Loop) P1,319,000 519,000 

Instrum(eTtation & 
Controls 25,000 75,000 

Piping & Insulation 172,250 -

TOTAL PI,616,150 P 20,100 P 594,000 

III. Maintenance & Operating Expenses 

Installation (labor,frames,
supportL iaLeriai cost) P 336,500 P - P -

Transport-.aion cost 54,000 

Supplies & Naterials 100,000 

TOTAL P 490,500 P - P 

IV. Capita] Outlay 

Site Development Building P P 80,000 P -

Building 100 000 3507000 -

TOTAL P 100,000 P 430,000 P -
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USAID GOP FX (USAID) 

V. Special Purposes 

Honoraria/Salaries of 
Personnel 

P 317,4(;u -

Design,Fabrication and 
Field [nginee, ing 

Equipment rental and cost 
of services for installing 

Documentati on 

75,000 

60,000 

20,000 

TOTAL 

PROJECT COST TOTAL 

P -

P2,206,650 

P 

P 

472,400 

922,000 

P -

P 594,000 
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I ~3 . WASTEFIRED THERMAL POWER PLANT 

- Negotiations with the National Grains Authority (NGA) have been
 

I,completed and subproject proposal has been finalized. The project involves 
 'I ~ the establishment of a 300-kw output thermal power plant fueled with rice 

m ~ 'hulls. This power plant will be established at NGA's Grain Center to
 

~provide power for rice mills, driers; an 
 other facilities as well as for
 

lighting and other needs inthe grain compleX.
 

Total cost of the project isP2,960,226,00 with USAID funding at
IP1,550,000 and implementor's Counterpart at P1,410,226. Duration of the 

project is18 months., Principal investigators of this project are 

Mr. Francisco Tua, Maximo Ramos and Mauriclo Valdez of NGA. 

Hulls are the lar-gest milling by-product of rice, constituting. 

20% by weight of palay. They are generally considered a worthless waste 

by-product from rice milling and are currently posing serious dispos~al 

prolem.
Wth he urrent annual palay production of 128.6M cavans, riceIi ~h hull production would amount to 1,286 M kilograms, enough to generate power 

for rice mills, drie'rs and other facilities inside grains processing
 

compl exes.
 
AThe 
 project~when operational will generate energy while providing 
 AAA 

~~~A a means74 of rice hull disposal and providing a National model for commercial 

appicaio of rice hulls as source of enrgy. Compared with the same 
'A j''Aoutput rating of a diesel power plant, an annual fuel saving of aboutA 

'P100,000.0 will be real ized from theproject.' ~~A~~~A 

InA194 itwas reported iin the USA that Athe'heating v~alue of . t'.4 



a' a 

4 ~'i H> ~ 77Hk ' 

* ricea hulls is aThe'Asian' Productivity 613,802 BTU/kg. of material ., anz 

'tion (APO) alIso reported that the heating value of rice hullIs 'is f rom 
'11,000 to 13,200 BTU/kg. The International Rice Res,-,'rch Institute (IRRI) 

test resut likewise showed that it is about 11,000 to 13,000 BTU/kY.
 

Henceforth an average heat value of 6,000 BTU/lb (13,200 BTU/kg.) can be used
 

for the estimate of power plant size. The heat value of rice hulls is
 

equal 
to about 1/3 of the heat value of diesel oil on an equivalent weight
 

basis.
 

At present, a typical 
Grain Center of the NGA consists basically of
IAa warehouse, a mechanical drier and a'rice mill. 
 Other equipment may be
 
added in the Grains Centers as 
the need arises insupport of the operations
 

of the NGA.
 

Distribution of loads for the pr~oposed 300-KW rice hull 
thermal
 

power plant will be as follows:
 

Lighting & household 
 10%
 

Mechanical drier 
 40%
 

Ohrequipment 
 10%
 

Ive 



I 

".-' -	 - ~~ i i!iiI,;II]i !135J 

Experiments. reveal that, the limited fuel heat available f rom 

~rice hulls can 'be utilized ifa'-steam engine supplying dry and saturated 

steam is used to generate mechanical power On the other hand a steam 

*-turbine will require 33% more steam. Hence, the steam engine is more 

economical than the steam turbine. 

From 	the economic study conducted by NGA the project

Iemerges to be economically sound as reflected by several principal indi

cators. (see attached investment, appraisal). 

a. 	 The economic cost is P2.26 million for
 

acquisition and installation of equipment.
 

b. 	 The return on investment (R01) achieved 

is 34.23% ihich is above the viability 

threshold and is considered acceptable. 

C. 	 The payback period is 2.92 years which is 

generally good considering the average 

economic life of the equipment of 15 years.
 

d. 	 The benefit-cost ratio is2.5.
 

e. 	 The break-even volume (in terms of kw-hrs

I> 	 production) is4,204,800 which could be
 
........
achieved in3 years time.
 

f.	 Starting wi th fourth year, the project 

will 	start to earn an annual net income
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S, veyand 

other wa s tes.,; {!~~an a gric ul]tu ral : The :techni!calI da ta ga t hered : 
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WORK PLAN
 

SCHEDULE OF ACTIVITIES
 

Number of Months
 

1 2 
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
 

A 

B 

C 

D
 

E 

F 

G 

H 
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PHASE DESCRIPTION OF ACTIVITIES NO. OF MONTHS
 

A Survey of engineering and economic studies on,
 
existing working system utilizing rice hulls
 
as source of thermal power 1
 

B Evaluation of technical data gathered from
 
different working thermal plants I
 

C Selection of equipment and ma chineries 1
 

D Purchase ot equipment cid machineries 2
 

E Installation of equipment and machineries 1
 

F Test Run 1
 

G Operation of Project 5
 

H Analysis of Performance 3
 

I Review and Evaluate Project 2
 

J Report Writing 1
 

TOTAL 18 
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Costings for the project is discussed below:
 

Financial Plan Summary
 

Requested 


TOTAL C 0 S T By B ! D_ 


I. Personnel Services 
 P 132,539.40 P 


II.Maintenance and Other 100,000.00 

Operating Expenses
 

III. Capital Outlay 
 2,612,500.00 1,987,500 


TOTAL P 2,845,039.40 P1,987,500 


Proponent
 

Counterpart
 

P 132,539.40
 

100,000.00
 

625,000.00
 

P 857,539.40
 

http:857,539.40
http:625,000.00
http:100,000.00
http:132,539.40
http:2,845,039.40
http:2,612,500.00
http:100,000.00
http:132,539.40
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Line-Item Budget
 

Requested Propone2nts Counterpart 
TOTAL COST from B E D In-C ,,,h In-Kind 

I. Personnel. Cost
 

1 Project Director I/ P 6,184.80 - P 6,134.80
1 Project Leader 1/--

P 
5,072.40 
 - 5,072.40 1 Asst. Project LQader 2/ 11,30?.20 - 11,302.20 2 Mechanical 
[npr2. 36,000.00 - 36,000.00 1 Draftsman 11 1,0.00 -11 1120. O1 Mason/Carpen-ter 10,000.or  10,800.00
1 Welder/.lachinist 10,800.00 - ]0,GO0.O0 5 Laborers 
 40,500.00  40,500.00 

Sub-Total V 132,53.40 P 
 - R 132,539.40 P
 

II.Maintenance and other
 
Operating Expenses 

Supplies 
 P 20,000.00 p 
 - P 20,000.00 i -Traveling 
 70,000.00  70,000.00

Sundry 
 20,000.00  20,00i.90 

Sub-Total P 100,000.00 P P 100,000.00 P
 

III. Capital OuLt.lay 

Land 
 P 200,000.00 R- P20,(, s....Building 300,000. (  - 300,0-10.00Boiler & Furnace 5/ 825,000.00 3?5,000

Demineralizer 5/ - 200,000.0 200,000

Feedwater Hea ter and Puipp5/ 100,000.00 iol ,000

Steam Engine 5/ 500,000.CO 500,000 
 .Alternator 5/-
 100,000.00 i00,000 
 .
Control Swifch & Panel 

Board 5/ 
 50,000.00 50,000 
 .
Transmiss-i-on Line 25,000.00 25,100 -
Water tCank & 'ipe 75,000.00 - 50,000.00Special 75,000.00
tools and equipment 50,000.00  50,000.00 -Installation cost 
 187,500.00 187,500 

Sub-Total pP, (}O.UU P1,987,500 p 50,000.00 P575,000.00
 

GRAND n P, P1,937.5no P 282539. 40 P575,000.00 

http:P575,000.00
http:P575,000.00
http:50,000.00
http:187,500.00
http:50,000.00
http:50,000.00
http:75,000.00
http:50,000.00
http:75,000.00
http:25,000.00
http:50,000.00
http:100,000.00
http:500,000.CO
http:100,000.00
http:825,000.00
http:300,0-10.00
http:200,000.00
http:100,000.00
http:100,000.00
http:20,00i.90
http:20,000.00
http:70,000.00
http:70,000.00
http:20,000.00
http:20,000.00
http:132,539.40
http:132,53.40
http:40,500.00
http:40,500.00
http:0,GO0.O0
http:10,800.00
http:10,800.00
http:10,000.or
http:36,000.00
http:36,000.00
http:11,302.20
http:11,30?.20
http:5,072.40
http:5,072.40
http:6,134.80
http:6,184.80
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Line-Item Budget continuation .... 

1/ 10%. of time alloted to the project 

2/ 30')of time alloted to the project 

_3/ Existing 

4/ To be constructed for the project 

5/ To be imported for the project 



~ r r, 

30 K(W RICE HIULL hRAPOWER PLANT,~ 
4J~~,~ ~(INVESTMENT APPRAISAL), 

1. Capia Investmen 

I6. 
V18. 

IDemBieralCmusinFunc
2einrli zer 

3FeedWater Heater & Pump
4.Steam Engine 
5.A.C.Generator 

Control Switch &Panel Board7. Transmission Line 
Water Tank and Pipe

9. Building 

P 825,000
200,000 
100,;000
500,000 
100,000 
50,000
>25,000 
75,000 

200,000 

' 2 

III.Installation Cost
(10% of Equipment cost) 

III. Total Project Cost 

P2,075,000 

187,500 

2,262,500 

IV. Annual Incomu and Expenses.
Gross Sales 1/ 

.... .. a '. 

1,296,0009 
, 

Less : Operating Cost and Expenses 

Depreciation 2/.
Repair & Invest~t3 
Interest 4/ 
Insurance-5/

Saaies and Wages 6/ 

.. . P125,250,
41,500 

249,000 
33,937
4,4 

., 

* ap~ Variable: 

aLabor 7/ 
Fuel 01) & Lubricant / 

Total Operating Cost and Expenses 
NET INCOME 

,. 

12,336 
10,000 

.. 

521,367.50. 
P 774,632.50 



naciaIV bi ity-n-c to.;t

a-Cost of Productiol per iy-r 9k0.0kwh~ b Return on -Investment 10/ -,.34.,23%
 

d,, :Bnei CotRI 1 2-1483 ~~eiBreak-even -volume T3/ -42204-800 kw-hrm ~ Break-even sales 1T 
 P3,74,12
 

' ,Notes and Assumptions:
 

1/ sales isassumed at P0.90 per kw-hr. operating at 16 hours pet, day
 
and 300 days ayear. 


.2.. 
 Depreciation of the total equipment 
-

using the straight line method. 
L/ Repairs and Maintenance assumed at 2%. 

4/ Interest on capital isat 12%. 

Insurance charges isat 1.5%. 

/ Salaries and wages on Fixed cost isplaced at 80% of total manpower. 
7/ Labor isplaced at 20% of total manpower.
 

8 / Fuel oil and lubricant isassumed at this value.
 

9/Cost 
 of production computed by total. annual operating. 
 .I'10/ ROI isComputed by dividing the net income by the total capital
 

e11/ 
 Payback period isthe reciprocal of'ROI value.
 

12/ Benefit cost ratio Computed by the present cost method.
 

13 
 Break-even volume iscomputed by the payback multiplied by the
annual power output.

1.4/, Break-even sales computed at P0.90 per kw.hr. 

-
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4. WINDMILL DISPERSAL AND TEST PROGRAM 

Two implementors, Farm Systems DeveloPment Corporation and Project
 
Sta. Barbara ;'ill 
 work together on this subproject. To date, both ageicies 

have agreed on the amount each will ascontribute a .cunterpart Fund, A
 
financial plan and drafts 
of memo of agreement have Win prelared and 
submitted to tlhe proponents for comnents. PSB will handle the technical 

aspect of the project wrhile FS{C will be in harge of th community 

dispersal COmponent. 

Total cost of the project will amount to P2.912.369 with USAID 
Financing P2,002,969. BED finance'ill P39,200 and the proponent will 
contribute P70,200 (P410,500 by PSB and P459,700 by FSDC). The project 
director is Kaj. Eliseo Rio, Jr. who has proven expertise in the field. 

For the 30-month project duration,the f01lo ;,in"-accompl ishments 
are planned: 

a) gather data to gauge the socio-economic impact of the 

use of windmills for local aplications.
 

b) 
 pinpoint the best designs and type, of windmills for 

local utilization, differentthe aplications rf which 

can be profitably realized with windmills, either as 

the primary or secondary source of power, and the 

sites in the Philippines that are adaptable to wind 

energy utilization.
 



-40a ' 

I a~~ 45 

<'Thei'proj'e wi reeb.d frma)DtaGthrn b etrinto 

part ofdmlteciictins 20dunqitsior Dtermplrirration andpcii 

Mof
6'tor12 und for rvauati. i~iiat~ n otaeidsre 

Theortioef windmills wpsiblleutiniztiode
ogther 

b) D erfmanc odnto ihFD, h ifrn ye 
ata~ofher insalasnine osaneanpfectivsienesse etc 

c)e proetrill roefrom a)lstoDatabl sthes sb)mDtermbynatDi
 

~-' 'of Wndmill Secifictions ain Acqusitiso c)ndeterminstationseii 

Sed) Conucto/stallesandtison oeethe Windmills ye Pefomce
 

mporedvwinpdil for osslaie utilization under th 
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L,-K 

Dispersl Programgiving priority to locally Invente'd'/ 

designed windmills. 
H f) 	 construct and/or procure windmillJs selecte o sito 

installation. 
g) roduce a manual for installation, operation and main

' tenance 'of windmills, which could be used by FSDC in 
windmill installation, as wellas by the subsequent 

users 	of the equipment. 
 -' 

h) 	 Transport the required equipment
 

and other materials to the different sites included in
 

the Windmill Dispersal Program.
 

* 	 i) Provide technical assistance in structural design, * 

* 
 installation of equipment and training of Windmill
 

Operators, all activities which are the major responsibility
 

of FSDC. 

-

FARM 	SYSTEM DEVELOPMENT CORPORATION will:
 
" 


i 
 ! 	 a):: '4,: 	 6' 4 ... 4 : i '1 D : 41 1' '< ! i1 , 	 i 1 

Determine areas suitable for Windmill install'ations.
i!!'il !ii;i ] :iS :!:: 11 i: :!i 	
! ' ,1

= 1[1: 	 4; "1 4 ' ,4$ -*,'.'1 1 ,' 41 '-'4 -";I " -'' 
11 4 	 1 , 1i i A'{ : : !1 "!'iiiili '"1 4 414''DII . 'i' -< 44ii -;Ii i i! ii~i~i,""'4 'i 

i:ii~ 
:i ) '4 4IIiII [Q i, 	 I! ; ' 14i !],< I,' !=I ! :i O 
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4 agencies involved it)monitoring wind data, as well 
as 
 114 

with its own Field Off Ices , in the identification of 

possible sites for windmill installations.
 
'44~.-j c)' Determine the distribution~of windmills for dispersal, <' 

~ 	 . accodinrg to location and specific site use, upon '7 

consltaton with ,the'principal implementor.
 



d)d rw' uP, in cori ainwt S, a dispersal program,.? 

~enumerating the speci'fic sites'wherein windmills will be 
* ~ installed, the schedules~for such actvity anth 

U'~~ e) programi's resource requirement,;,,inmil 
e)k Be responsible for installation and operation o idil
 

inthe identified areas as specified in-the Work Program
 

-	 agreed upon by both PSB and FSDC. 

f) Be 	 responsible, for training of windmill recipients on the
 

operation and maintenance of installed.equipment intheir,
 

respective .areas.
 

g) Implement the previously determined schemes for evaluation 
of program impact on beneficiaries. 

.. 

h) Submit recommendations and findings from the evaluation to 

PSB for notation/addition and submission to BED and USAID. 

1) 	 Be responsible for data gathering with regards to a Market
 

Feasibility Study to be undertaken by an Inter-Agency
 
Committee.
 

I.BOTH
shall:
 
- - a), 	 Create an Inter-Agency Committee to be chaired by the
 

Project Director, PSB, for purposes of program management,
 

coordination, evaluation,and documentation,
-, A 	 210 
b) Prepare quarterly technical report on the progress of the
 

program.A 
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c) 	 Prepare wonthly financial reports. 

d) 	 Prepare a comprehensive technical report at the ond of the
 

program containing among others discussion of the socio

economic ihqI.ci1s of windmi 11 uLilization and recomm;endations 

for future governmental policy and actions.
 



SCHEDULE OF ACTIVITIES
 

0 2 4 6 8 

M 0 N T H S 

10 12 14 16 18 20 22 24 26 28 30 

I. Organization ] 1 1 
1. Formulation of Inter-Agency Conimittee -

II. Data G.thering 

1. Coordination with other Agencies.4-- -- I 

2. Coordination with FSDC Area Office I 

III. Windmill Specification and Acquisition - I 
1. Survey of available w:indmills - I 
2. Design and

Models 
De'.'elopment of Prototype 

i I 

3 Construction/P'ocurement of Windmill 
a) 14 for irrigation 
b) t .-r M,-ir .1o. -ater 
c) 6 for electric g-n 

VI. Site Selection (Q incl.de construction 
of irrigation sys-tem) 

V. Windmill installati~n (to include training) 

I 

_ 

. 
i-,. 

.-  _-

!i 

i 
i 

-

VI. 

VII. 

Operation Performance 

Evaluation 

onitoring 

I 

2 II 1t__-J_J, 
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Financial Plans Summary 

PROJECT STA. BARBARA 

TOTAL PROPONENT B E D USAID 

1. Personnel Services 

if.Equipment arid Accessories 

III. Maintenance and Other 
Operating Expenses 

IV.Capital Outlay 

P 361,500 

1,409,700 

5080 

P 232,500 

150,000 

22,000 

P 

28,800-

P 129,000 

1,259,700" 7 

1.- - -
V. Special Purposes 18,000 6,000 12,000 

TOTAL P1,840,000 P 410,500 P 28,800 P1,400,700 
- - - ---- - - - -,-=lI).I'DiI,I'i-' ;.-:+"*.,,-]l)., ,!il.+.,t I. . kA! i--I-511.=;.,;,:I,''1= ".', .1-j .,-. 

* 

S 

'FARM SYSTEMN DEVELOPMIENT CORPORATION 

TOTAL 

I. Personnell Services P 519,000 

II.Equipment and Accessories 36,900 

111. Maintenance and Other 
Operating Expenses 478,469 

TV. Capital Outlay 

V. Special Purposes 38,009 

TOTAL P1,072,369 

'":14 - - - - - - - - - - - - -- - -
!1 

.bt, ST7'' 

',P-oPONE*t 

iinel-7Srv ces7 ..777 36,50ii22,0 
________________________I___Eqi__et_.ai:c ssris 4 i40,70 

PROPONENT B E D 

P 397,000 P 

26,500 10,400 

36,000 

P 459,700 P 10,400 

--

B E D7 

P-. 

.' 2 5000 

USAID 

P 121,800 

442,469 

38,000 

P60,9 

USA7D.-

17 29 70 

GRAND TOTAL P2.912,369 P 870,200 P 39,200 P2,002,969 



'ROJECT
GSTA_'BARBA RA 

TOTAL PROPONENT .B'E D' USAIDY;~~Item Budget,ne ,,,,.io ::
* I. Personnel Services P 361,500 P 232$500 P P 129,000 

II.Equipment'& Accessories
 

.Drafting equipment 
 1,0 
 j,200
Machine shop equipment 10,000 5,0
20'Units windmills for 
 150,000 15459,00
water pumping (labor,4500 
 4900
materials,and trans
portation CIF site)
I ~ Units windmills
~6 for79,0-7950

electric generation79,07950
 
(labor,materials and
 
transportation)____________
 

P1,409,700 P 150,000 P 
 - P1,259,700
 
1. Maintenance & Other 

Oparating Expenses
ITravel 
 2,0 200 1,0
Supplies 
 24,00 1200 12,800
C/H Borden Gas, Electricity.1 
 16,800
generation, etc.c, 



10,000 10,000
 

P 50,800 P22,000 P 28,800 P
 

VI.Capital Outlay 
V.Special Purposes
 

Contract Labor 
 1200-  12,000- Documentation Cost 
 3,000 3,000

Cotnece 



3,000 3,000

1P 18,000 P 6,000 P28,800 P , 000
 

-* ': = ARANDG TOTAL.1' i , =-==P1 840 000 P 410,5OO P 28,800 1,400100,::::=: 

* *i:; iii ik i1"iI ~i~v, 
I , iIA ii i 

-'4 -~~l Ii. i 'I ; 
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Line-Item Budget
 

FARM SYSTEMS DEVELOPMENT CORPORATION 

TOTAL PROPONENT. B E D USAID 

I. Personnel Services 
 P 519,000 P3Y7,000 P P121,800
 

II. Equipment & Accessories
 

Office Equipmet 26,500 26,500 -
6 Anemometers 5,400 - 5,400 12 FlovlmeLers 4,200 4,200
Drafting instruments 800 - c00 -

P 36,900 P 26,500 P10,400 P -
Ill. t1aintenance & Other
 

Operating Expenses 

Installation of w.,ater pumping 300,100  - 300,100
windmills to incluie weLl
drilling,constructon of
 
irrigation systens and
 
potable water systems
 

Installation of electric 
 112,656 - - 112,656
generating windri to 
include power distribution 

Maintenance and training costs 20,000 20,000 - -
Supplies 
 25,000 6,000 - 1.9,000

Travel 
 20,713 10,000 
 - 10,713
 

P 478,46q R 36,000 P - P442,469 
IV. Capital Outlay
 

V. Special Purposes 

Contract Labor 
 32,000 -  32,000
Documentation cost 
 3,000 
 - - 3,000
Contingencies 
 3,OOU -  3,000
 

P 38,000 P - P - P 38,000 

GRAND TOTAL P1,072,369 P45S,700 P10,400 P 602,269 
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~ <~rate, 

cz o:6pt ifl II d MiX for wobd'f ired power, plants 
structure and~abi1ity of consumers to pay~ .~ 

JU 

K 

I 
* 

* 

*b. 

-

~a. 

~load 

f existing power system 
g resource availability--

B. Engineering Designs 

1.Description (quantitative and qualitative) of the major 

engineering features of the project 
number of boilers/turbines/generators suited for 

pattern and sufficient to meet peak demand 

firing methods 

c. plant life, 

d. plant operation, (system design) 

2. Plant layout and preliminary engineering drawings 

3. Delivery system for plant output to existing power 

systems and consumers 

1>1 Out iDsieimprltovnso 

2. Availability of suppliers 
3., Anticiae delivery perio 

< D.> Resourc-, Availability 

K.?~ 1. Fuel Suipply~ 

equipment to be procuredl 

K 

~jg3J~% (a) Fuel Availabilit 

3 2 7~blt~ I -P2q1 
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~ iJGrowng...stock- (sizes-and-spec-ies) 

~ 	 0i) Growth-rates 
(ii dptblt to development of energy 

plantation

I (v)Planting method, i.e.., spacing of trees.. 
etc.
 

* (b) Land ownership patterns in'thefarea
I (c)Plantation development and~.uel procurement

I.,(1) 
 Labor requirements

(ii)Operations and management
 

(d) Nutrient budget
 

(e) Fuel delivery


I ~(1) 	 Road network 

(ii)Water transport
 

(Mi) Rail transport
 

(iv)Optimal hauling load per hauling and
 

number of haulings per year/month/days..
 

etc.
 
* 
 f)Fuel storage and handling (methods and problems 

I anticipated 
(g)Assumptions and limitations
 

>2. 	 Water Resources. 

(a), Source, quality and avai labil ity of plant cooling 5 

anIolrmk-u ae
 
~~b Recycling5~ 
 5 



_E --- m e 

-e-on-P1a 

Q 


* 


U2. 


*I19 


1 Proposed method of contracting for engineering design, 
con~~f
strction 
and construction supervision sources and 
an assessment of local capabilitie's'. 

2. Requirements for special consultants
 

3. Preliminary engineering and construction schedules
 
F.Operating, Maintenance and Manaeient Organization
 
1. Description of organization which will be responsible
 

for operating and managing the generatng facility,
 
Availability and qualifications of technicians and
 
management personnel. 

3. Training programs envisioned.
 

11 Economic Considerations
 

A. Existing Power System
 

1. Description of Service Area considering
 
(a)prevailing economic aGtlvity
 
(b) potential for fute 
economic poprt
 

(c)over-all impact of power generated
 
2. Present method-,of marketin~power, including information
 

on rate structure and ability of consumers to pay
 
13. 
 Suggested Improvements inmarketing power
 

VI 8,BPower Dem~and 

II-

Current demand by type of consumer
 

2. Ppultiongroth~pojetion anforeastof future demand
 
- 3I~ Method to be usdt-. eiver prpsdpatotuiflto4


used~torrr9 II~ut.)uiJexisingpower system and 4to potential consumers. 
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C. Net Energy Analysis
 

1. 	Fuel supply versus plant requirements
 

2. 	Area requirements at different levels of production
 

3. 	Total energy inputs
 

4. Energy outputs
 

III Financial Considerations
 

A. Capital Cost
 

Preliminary estiwate of capital costs broken down into 

foreign exchange and local currency requirements 

B. 	Annual Operating Costs 

1. 	 Fuel 

2. 	 Depreciation 

3. 	 Operating and maintenance labor,materials, and spare 

parts 

4. 	Administrative costs 

5. 	 Production costs per KWH and comparison with production 

costs using more conventional methods of power generation. 

C. 	Annual Income 

Rate schedules which would hjve to be adopted to make plant 

financially feasible and comparison to present rates
 

being paid.
 

IV 	 Other Benefits 

A. Discussion and, if possible, quantification of other benefits
 

which will accrue to the national economy such as:
 

a. 	Provision of market for local fuels
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b. Increased employment opportunities in the area
 

c. More effective utilization of labor
 

d. Benefits resulting from a more dependable source of
 

power and/or lower prices
 

B. Discussions of intangible benefits to the country. 

A preliminary report on the evaluation of the dendrothermal plant 
has been submitted to USAID. Their conclusion is favorable in terms of: 

1. providing employment
 

2. saving in fuel and subsequently on foreign exchange 

3. providing a nucleus of growth to a community which otherwise 

will not he reached by electricity 

4. complementing the national reforestation program. 

The summary of results on the feasiblity study of the dendrothermal
 

plant is presented below:
 

* The active reforestration program at Aklan, Nabas, Libertad, 

Culasi and Tibiao could be exploited for fuel r r the 

dendro-thernal plant.
 

* 
 The forestry practiced in this region is exceptional. We
 

have the greatest confidence in the personnel. Their acheive

ments to date reflect this confidence.
 

* Panay has a power grid that will allow the entire island to
 

benefit from electricity.
 



-A~ 	 dendrothermial ~ t i1,rdc eineo h 

preentdieel lans:with concommitant reduction in reliance 

on foreign oil. 
S The location has sufficient wood to fuel a 32.1 MW plant. 
S 	The net energy analysis indicates a positive return inthe 

terms of fuel of 251.1 liters er heciare per year for a 
plant with a life of 40 years.~

K 	 The dendro-thermal system isa~labor-intensive acti'vity, 
as such, itprovides a stable base for local farmers. 

S The economic analyses are not yet complete'. Plantation 

establishment can be considered inplace since Bureau Of 

Forest Development has an on-going program to reforest sitespwithin
economical range of a dendro-thermal plant.
 
SOne to five megawatt plants are more costly per megawatt than
 

the larger plants, however, several benefits accrue:
 
1. 	a smaller lnbase isrequired. 

. 

2. 	incremental power can 
be 	developed as demand increases.
 

..1< 	 3.the ready market for wood from the plantations provides 

an early partial return on investment.
 

-
4. 	local markets can be satisfied diinlpwrcn
 

additonalpowerca b 

.placed inthe grid.
 

An additional scope of work has been developed by BED personnel in
coeaion with AID for an engineering feasibility design-preliminary
:2 study for this project, to be conducted under a direct AID contrac~t 

coopera 

4> 



7. INTEGRATED VILLAGE' ENERGY SYST'EM (IVES) 

To avoid duplication of existing projects, the photovoltaics and 
qpyrolysis subprojects were replaced with a 
project to design and install an


I4 
-integrated 
 energy system inan existing village.. This subproject seeks to
 

plan, design, construct and monitor technical performance and social impact,
 

of an integrated small-scale renewable energy' technology system and other,
 

appropriate technologies inan existing rural vi'llage inthe Philippines,
 

The project would thus serve as a
test model for future transition efforts,
 
- while allowing rural citizens of the Philippines (anid other developing
 

nations) to become familiar with thie possibilities and problems of non

fossil based energy systems.
 

USAID isnegotiating with Michael G.H-arlow, formerly Senior
 

Environmental Scientist with a 
Seattle, Washington based consulting firmi 'i
 
.4' specializing innonconventional energy technology research arid development,
 

and residing inManila, for his services inassisting inpreparation of
 

a technical document (or proposal) which shall fully define the technical
 
aspects of the IVES subproject and set forth all particulars necessary for
 

its timely and efficient implementation. Mr. Harlow proposes to use his
 

own expertise and that of BED personnel and others inorder to clearly
 
establish the following major Items,,which will constitute the body of the
 
Project Proposal. 


' 

A1
Aclear statement of the rationale, background, and 

~ iobjective of the Integrated Village Energy System's 

(IES Subproject. 

4 



- I i~XW~ 

~' 

*the 


44 


I 
,~ '7. 

y~',J 

2. 	 An evaluation of candidate sites and selection of the
 
village where the integrated-energy systems will be
 

3. 	instituted.
 
3. 	An analysis and documentation of the present energy,
 

economic, 	and social and environmental situations in
 
village as these relate to the project.
 

4. 	An analysis of possible energy' system substitutions/
 

improvements which could be mde inthe village situation
 
using technically feasible small-scale nonconventional
A 
ener'~y technologies (as defined inthe USAID-GOP Project
 

document).
 

5. 	Selection of the general integrated energy system(s)
 
design.
 

6. 	Detailed definition of engineering design criteria for
sco n4~aI ( 	 )onbtonntloa::TlasicludsmaIIs c 

energy systems equipment ind processes.
 
Specification o~f necessary IVES Subproject Structure
 

Including:
 
Selection of Implementors.a)and sub-contractors 

b) 	Arrangements for participation by Institutions,
 

Implementors, and other entities
 

c) Arrangements for village Infrastructure and private
 

seto participation, (icuigcntiuino
 

labor, sites, materials, etc. and project-related
 

d) training/education).
 
).Financial
and BudgetaryArrangemets.

4' 
7r	 4 



8r; Design of poetevaluation parameters and methodologies$ 
including technical/economic performance of equipment and
 
processes, and effects of the new energy systems on 
 ~' 

"quality of life" inthe village.
 
9. Implementation Schedules, including a timetable and related 

LK. strategies for completion of: 
4i 

'444- a) all necessary arrangements-4among'g-r between BED and.
 

44444all participants
 

b) Engineering design 

U 

4' Ic) Equipment procurement/fabrication
 

d) Education/training of Village participants and project

personnel
 

e) Equipment installation/construction
 

f) Operation and maintenance of systems
 

g) Collection of technical, social, and environmental data
 
h) Post-project shutdown/turnover/disposal of project

* 
 related triterials 

1) Post-project BED involvement inthe village's affairs
 
J) Dissemination and utilization of project evaluation
 

.. ~in formnation,
 

Mr. Harlow suggests that the following items constitute an appro

draefinitio 
 o the scope of services required to accomplish prepara
tion of the proposal, A weekly contract schedule and estimate of level of 
effort (inhours) follows as Figure 1, 


' 

o o W W.O m4 - . 



-63-


I 
1 Consult with BE pers :particularly Director 

of NCRD and USAID-GOP Program Manager, regarding 

objectives, candidate sites, ongoing and completed 

r 

* 

A.... 

I* 

energy technology R & D projects inthe Philippines 
and elsewhere, and all other matters pertonant to 

the objectives of this consultihg contract. 

2. Consult with 6ther experts and'authorities as 
necessary to develop comprehensivinformation base 

and contacts needed for IVES Subproject, 

3. In consultation with appropriate BED personnel and 

others, develop site selection methodology, conduct 

4 
necessary field investigations, and select site. 

4. Inconjunction with BED personnel and others, arrange 

villager education/involvement process; attend meet

ings and other involvement sessions as needed in order 

*-=i-

to define villagers' perceptions of energy problems 

and potential applications of nonconventional technolo

gies. Inconsultation with BED personnel and others, 

perform detailed inventory and analysis of village 

situation. 

5. Inconsultation with BED personnel and others, prepare 

personnel and others as necessary indefining dotdilod 
engineering design specification for energy equipmentgeanerl gated energy sstems ins; assist BED 

i_i~!,; and/or 
.) 



6' AAY A A4A'AA!A"A 
,
l A *6. Prepa, : "v • . . . . ':. a : jnto - •..' . ;': /..i-A .; :'-. . :.," " '.A'AAA ?: i in- conulton -i' ;.: L°. : .i!l :/withA B.ED,1 "-" T.•. . 

A4?AA AM!AA A!lllrAripersonne a others, ; ion o ne e' . lea t.d s ,crip 


JsarA structura at ao. p.articipants/

A , snosec - A 

A'".,.. 


A : 'A i e at , ii 'ae 


7 and donuraftin ihBED E rao e and sudfin
 

raftmet
. Prepare d prpoa angaphricipants/pin
 

A'to USAID-GOPProject Coordnator for dstributionrand 
A A s~~rysucturial rrnatngeme aglatii.ns
 

-review, as appropriate. 

-L " '-/10. Incorporate review cormients ,into final proposal , which-i: !, 

13 rparmeesy and inprojectmehdoiens to beuseId 


"
:, to USAID,
eauo.CoordinatDi ecolcRD utiootpre proe
 
, II. :Prepare sketches and rough copy of materials for ,:
 

- 6.. Prepare, ipresentation BED
of the proposal to BED and others. 
. repres schelese formpoetip.mnain
 
rllsupplyrdrafting and other services necessary to 

2. Isrequiud,a ssist BED personnel and/ot SAD eGOPi 

:.
;i:i'i:'::i,:l)iProject '!Coordinator i~n proposal presentation iiand LiT.: i ! i.
 

http:aglatii.ns
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Preparation of the project proposal as scoped above will involve 
about thirteen weeks of full-time (40 hr/wk) work by M'Ir. Harlow. See 
Figure 1 for the proposed contract schedule and level of effort. A budget 

estimate is attached as Figure 2. 

Several meetings were held with the participation of representatives
 
of agencies involved in the development of noncau,.,entional energ.y such as 
Project Santa Barhard, Ministry of Huwan lettlyments, Philippine Atomic 
Energy Commission, South China Sea Fisheries, etc.; to define the scope of 
work. Minist.ry of Human Settlements might be the ;ovsihl,, impIlev,:antor for 
this subproject since they are involved in the development of communities. 
Dr. Rogelio Lopez of Ministry of Hu::n Settlements is partici[fating in the 
planning phase of the subproject so as to properly identif y aid provide f:r 
the basic needs of the people in the community.
 

http:Minist.ry
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Figure 2 

BUDGET ESTIMATE FOR CO ISULTING SERVICES 
OF M1CIAEL HARL0,4 

LABOR
 

14 weeks x 40 hours x $16/hr $ 9,000
 

TRAVEL 	& EXPENSES 

Local = $200 
Site = $500 700 

MISC (Rejorts, etc.) 	 300
 

TOTAL ESTIMATED COST $ 10,000
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aE~i Ac~YILL 

684 
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* 

m 

~~ PROJECT COORDINATOR 

Mrs.~ Carol S.HatlIow assumed the position as Project, Coor dinator%..« 

upon her arrival, in Manila, on February 10, 1979. Wi th assistance f rom 

~'>~thI4CDSaff sh ha woked on the smooth prccessing of project prpolS
thICR tf sehswr n 
She has also made contacts inthe'U.S. for the short-trmf training of NCRD 

St~aff. At present, line-up of short term consultants is~
being organized 

with the submission of bio-data of interested parties 
to USAID Washington 

Stravel 

3adBED. 

~Expenses incurred to date by the Prbject Coordinator are 
$33,135.43. 

This includes base salary of one and one-half months, 
housing allowance, 

expenses from Seattle, Washingt;on to Maenla, Philippines with her 

dependents an nadvancd 6f $2,0 repayable over the noxt 18 months. 

2 HR-EJ TRAINING 

U *~ This year's recipients of short term training 
inthe U.S. intended 

to refine the nonconventiolal energy resources division's expertise$ are 

Laurie 0.Bautista, Francisco B.Sta. Ana, Ernesto R.Balleser, Ramon B. 

Benet and Aldwyn Santos. 

.. 

U~ 

-. PArrangements 
are being made with NEDA*which organizes and 

plans 

:-~-~for all governmient employees' trainling, The recipients are expected to 

Vbe contrace for three years service at BED inexchange for the 
training. ~ 

*NTINT EVVM DEVELOPMENT AUHOIT 

V - ~VI~V V<~ ~ -Ali ~ 



Sta An' encmlee.Tann orgas -vIhv the~ othe 

reiiet were st I e ragd 

she witll be spendingh approximately one monTrhining erohra fstfethe "hst 
Api 9- May4~4 5 Fonato o Urba andNeihbohoo 

-eeomn,,evr Colorado 

wast-er eae 

Ms BauSheteaken~n sideroip t o te soa ftet 
.Asde0ro taiTA tcraining wth orInthituion r1
 

will folthowith eeahh rec~ts:b 

1.AlbuquerqMaue, Ne';-cFoundin-forUrbano andNeighorood 


2. For Collins, Clrd tt nvrsdoity
Colorao 


Dr(Dr.~: Geort Lof)
 

44-4~4 ~ My - Ma 2 Ca eloa)andUivranCty, et(Brely 

- 4---May27 Jue 2 -ori& Th,CATantarineorgaboraory 

44 4 4 

c 
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7. New Alchemy Institute, Woods Hole, Mass.
 

8. East Eleventh Street Project, New York, NY 

9. 	 Bruce Anderson, flew Hampshire;institute for Local Self 

Reliance, WA, D.C. 

10. University of 	Georgia, Biomass Project (Dr. Klaus Steinbeck)
 

11. University of 	Florida, Solar Laboratory 

12. ISES Conference 	 (May 28-June 1) 

Others as suggested 	by Georgia Tech.
 

FRANCISCO B. STA. ANA has the following itinerary of travel for
 

his solar training 	program: 

May 15 - June 15 - To be based in Atlanta (Georgia Tech) 

Contact: Ross Hammond (404)894-3,300. 

To attend ISES Conference May 27 to June 1. 

Visit Biorass Farming Project - Klaus 

Steinbeck, U. Georgia, Athens, and other
 

appropriate SE projects.
 

OTEC Conference, ',1ashington, D.C. June C. 

Visit also VITA and 	local institute
 

for Self-Reliance. 

June 17 - July 21 - To be based in Philadelphia, PA (U.PA.) 

Contact: Prof. Howard Brown,Wlesleyan 

Univ. (203) 347-9411, ext 319
 

To attend World Game Workshop with short



- 71 

term site visits to MIT-Solar R & D 

efforts (Caibridyo,Mass.); New 

Alchemy Institute (Woods Hole,Mass.); 

other NE Solar developments. 

July 22 - August 18 To be based in the San Francisco area 

(Farallones Institute, Rural Center, 

Occidental, CA) CnWact: Alison Dykstra
(707) 74-3060,witb short-term site 

visits to be chow;n from but not 

limiLed {o: California Office of 
Appropriate Technology (Contact: 

and Qlifarnia 

Comission - Robert Hodam, Biomay, 

Gigi Coe) C Enerqy 

Program Director (Sacramento); Lau

rence Berkeley Laboratory and Fara

llones InstiLute Urban Center (Ber

keley); Sandia Laboratory and 

Zomeworks, (Albt ue rqute); and Gas 

Research Inst.itute Yarine Farm Project 

(Corona del M.ar, CA); SERI, Domestic 

Technology Institute, Foundation for 

Urban and Neighborhood Development 

(Denver); Bonneville Power Adminis

tration - Robert Tallman, Biotass 

Program Manager, RAIN - contact: 

Lee Johnson (Portland, Oregon). 
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GRLGORIO U. KILAYKO, also on the NCRD Staff,
 

Is slated for a niaster's degree training in the U.S. Additional recipients 

will be screened from NSDB's yearly applicints for scholarship, selection 

of which will be based on an examination and interview of NSDB authorifies. 

3. 	 SOLAR AND WIND MAPPING 

This project which will be undertaken by the Philippine Atmos

pheric, Geophysical and Astronomical Services Administration (PAGASA) has 

the following objectives: 

a. 	 To provide data and information on solar radiation
 

and wind velocity in the Philippines to various
 

researchers who are involved in the utilization of
 

solar and wind energy resources and other related
 

fields of studies.
 

b. 	 To determine the 6easonal and ilonthly variation and 

distribution of solar radiation arid wind velocity 

for the whole country.
 

c. 	 To determine the relationship of solar' radiation 

versus duration of brighV sunshine inthe Philippines. 

d. 	 To expand and upgrade the present solar/wind network 

in the 	Philippines.
 

$157,058.35 will be spent on the procurement of recording equipment 

for monitoring wind direction and solar radiation. This will be funded t'y 

USAID. The local costs for this project such as monitoring, installations, 

http:157,058.35
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etc. will 
come from BED (P54,975) and PAGASA (PI,171,200). Total project
 

cost then would amount to P2,378,511.
 

The project proposal and draft of 
memo of agreement for this
 

subproject have been finalized. 
 DED's financial and technical committee
 

have evaluated and favorably endorsed the project for USAID Funding.
 

The Philippines' irregular topography requires 
it to 

have an adequate network of solar/wind observing stations so that the 
parameters ilioasured at each station will represent fairly the condition
 

in the surrounding area. 
 To meet this requirement, twelve substations 
around the country will he expandrd and upgraded. The data to be collected 

are: 

SUNSHINE DURATION
 

The total time that the 
sun is not obstructed 

by the clouds will be recorded with the use of a Campbell 

Stokes Sunshine recorder. This data 
is normally
 

expressed in minutes 
or hours per day or month of
 

bright sn';hine. 
 It may also be expressed as a
 

percentage of possible bright 
sunshine.
 

TOTAL GLOBAD SOLAR RADIATION
 

The total direct and diffuse radiation from the sun and sky
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(global solar radiatio;) as received on a horizontal surface is 

measured by a pyranometer. This energy is measured in langleys.
 

DIFFUSE OR SKY RADIATION
 

Diffuse solar radiation as 
received on a horizontal surface
 

is measured by a pyranometer with a sh-adow bdnd. 
 This energy is
 

measured in lahgleys.
 

DIRECT SOLAR RADIATION 

This data will be obtained by subtracting the diffuse solar 

radiation from the global solar radiation. 

WIND DATA 

The wind direction and wind speed are measured by a combined 

wind vane and anemometer instrument. Most of PAGASA's regular 

synoptic stations record only wind direction and wind speed at 

3-hourly intervals due to lack of self-recording equipment. These 

stations do not have continous records of wind direction and wind 

speed. 

PAGASA's present stations are not now capable measuring continuous
 

wind direction and speed and diffuse or sky radiation.
 

THE PROPOSED EQUIPMENT will expand the capability of existing ins

trumentation of PAGASA's solar radiation stations:
 

1. Epply Pyranoimeter (B & W) Model 8848
 



............
 

H'as a thermopile sensbl
* ~ ~Measures global (total sun and sky) radiation 

SCould be used also incontinous recording and spot
 
measurements of the solar scattered radiation and the
 

reflected solar radiation (albedo) which isusually
 
used inField of Agrometeorology, and Forest Science
 

Proven also instrictly meteorological network.
 
2. Wid Indicator
 

Is attached to the wind sensor so as to display
 

simultanecouslywind direction and speed on a separate
 

dial.
 
43. 
 Electrical. Recorder for Wind Indicator W 1760 Main Drive
 

Project Case


I - Isused with the wind indicator and sensor 
. - DisplaysL and records wind direction and speed on a 

continous chart
 

'1 4 The equipmnent supplied as PAGASA counterpart to this project does
 

* '4 ~ ~ not measure or record continous wind direction, wind speed,diffuse solar or 

* ~sky radiation. These instruments are as follows:
 

414 4 1.1 "Pyranometer, 8 &W, Eppley, Model 8-48 (3) .1 

441 1114 ~ - Has~athermopIle sensor 14* 

4Mauegoa (tota su a d sky radiation--, 

Coul be use als In144.1 ecrin ndso 



++ ' ' "+4'"'F "Fr" 'i~i'F'' ': !~ i 

measurements of the solar and scattered radiation and
 
4''Fr~"r2Fthe reflected solar radiation (albedo) which isusually
 

~w~$~fused infield of Agrometeor-ology Forest Science,
,and 


F F -Proven also in strictly meteorological network.
 

'F2. 
3.+':i: Char Reodr 2 Pen, Mut-pnpeHNormal Incidence Pyrhelionieter Model NIP, Eppley'(3)
 

r~* t~'F* -For measurement of the direct solar component (only) 

Frr~, ~received on a surface perpendicular to the beam 

No rml ~~~I t~he mioet er Menoder:Epenusedeinte 

graph
 

';:! ",Record ::: ;l t:+otal r+adi at ion an usiedrtion :in th 

Mordl dur0ato
Re28 e ofbr3) ushn
 
4.i Campbell Sto kecs Sunse Recorder (20) s p 

thbtithe sensor
* ~''- Is used ter hesushn 

the totalraationannd suhine duratonesingt
 

CampbiT Te AA
and~ 4 ell tkes Seunlsheine Recorde (20) 


existig0 I:anotausdCootainSyte total tie thati the suncsin . 
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::i:: TOTAL: PAGASA B E SI 

F.itnancPandummar
 

1Personnel- Servce F•,2O 920
 

. Operating Expenses 185,000 170,000 15,000 

1I. Equipment &Furniture 1,959,336 807,000 - - 1,152,336 

IV. 	 Capital Outlay 120,000 120,000-

V.. Special Purposes 64,975 25,000 39,975 .. - . 

, TOTAL 	 P2,378,511 P1,171,200 P 54,975 P1,152,336 

a 'uau *'3fl '. 3U !i Ufl33"< U3U !::: :usu3uuguu-
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Line-Iten Budget 

TOTAL PAGASA B E D USAID 

I. Personnel Services 

1. Salaries 
2. Wages (for two (2) laborers 

for the installation 
of equipment 

P 39,600 
9,600 

P 39,600 
9,600 

P -

-

P 
-

Sub-Total P 42,200 P 49,200 P - P -

II. Maintenance 
Expenses 

and other Operating 

1. Travel 
2. Supplies & Materials 
3. Sundries 
4. Contingencies 

P 100,000 
35,000 
20,000 
30,000 

p 1c0,000 
35,000 
20,000 
15,000 

P -
-
-

15,000 

-
-

-

-

Sub-Total P 185,000 P 170,000 P15,000 P -

III. Equipment and Furniture Cost 

1. Equipment Cost 
2. Furnitture 

P1,952,336 
7,000 

P 800,000 
7,000 

P -

-

P1,152,336 
-

Sub-Total K,959,336 P 807,000 P - P1,152,336 

VI. Capital Outlay P i20,000 P 120,000 - -

V. Special Purposes 

1. Local Consultancy 
2. BED Usage and Facilities 

P 39,975 
25,000 

P -
25,000 

P39,975 
-

P -

-

Sub-Total P 64,975 P 25,00u P39,975 P 

GRAND TOTAL P2,378,511 P1,171,200 P54,978 P1,152,336 
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Equipment Requirement 

(For the installation of wind/solar stations at tl-o following 1.2 places:
Fort Bonifacio, Basco, BaLac, Isabe!a, Guiuan, Coron, Virac, Dua.gUeLe,
Masbate, Romblon, .lusuan and Bugsok) 

NO. QTY. I T E M COST .. -) 

Unit TOTAL 

1 2 units Eppley Pyranometer ( B & W) Model 88-13 600 1,200 

2 1 unit Eppley Shadow Band Stand Model SBS 700 700 

3 2 sets Eppley Integrator/Printer Model 411-6140 1,800 3,600 

4 1 unit Campbel Stokes Sunshine Recorder 400 400 

5 1 unit Planimeter Casella W 6014* 125 125 

6 5 boxes Printing Paper 55 275 

7 2 rolls Ribbon 49 98 

8 1 unit Combined Wind Direction & Speed Indicator W 1404,
 
KPH mains drive 220 V/60 Hz 2,000 2,000
 

9 1 unit Electrical Recorder for Wind Indicator W 1760
 
Mains drive projecting case 2,000 2,000
 

10 1 set Metal Cabinets for two Indicator W 1406 216 216
 

1 4 units Power Supply Batteries 67.5 67.5
 

12 30 meters 5-core cable 2 60
 

13 30 meters 2-core cable 0.8 0.8
 

14 1 unit Invester 260 260
 

15 1 unit Wind Mast 680 680
 

16 5 sets Roll Chart for Recorder W 1784 53 265
 

17 Other supplies: bottles of ink filler W 1790,spare
 
pen nozzle W 1792, cleaning out pump 85
 

For one Station $12,258.00 U.S.
 

http:12,258.00
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Equipment Requirement
 

*For Main Office only
 

Total Cost for 12 Stations with 
the planiieter only for the 
Main Office: / (12,253 - 125) x 12 7 + 125.......$ 145,721.00 

Total Cost for freight and handling
 
including insurance....... ..................... 10,000.00
 

Grand Total ..... ........................$ 155,721.00
 

or at an exchange rate of 7.4 pesos per one dollar. . .P,152,335.40 

http:155,721.00
http:10,000.00
http:145,721.00
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b -4. INFORMATION AND PROMOTIONAL PROGRAMS 

-Aprelimi nary bpoosl ht tlines> the actftvities and their,
respective financial allocations for this spoet isunder reiin.i, .4~ 

supportive~4to Nonconventifonal Energy activities, itwiill to disseminate' 
information on the..availability and utilization of various nonconventional~
energy resources. 

bWorint shops tcnexersn rural extension seminars will be conducted 
byansienisttecnicl epers insevralkeyprovinces. 'Anoncon

ventlonal energy sources slide showi will, be produced to form part of the ' 

program. Greater public awareness and acceptance of alternative energy 
,sources will involve not only the publication of brochures, pamphlets and 
other information materials, but media advertising as well. The programi will 
encourage basic research and demonstration of applicable technology by 

..*giving assistance to deserving educational institutions and rural service. 
projects. To further demonstrate systems inwhich technologies have proven
to~be viable, more equipment will be acquired and installed'(it the Solarlab 
to augment its existing public display. ..-

--

A 

7 

To help carry out the objective of the program, USAID donated two 
Jeep Cherokees to BED, The vehicles wlll~rv to be valuable in rvdti 

' 

~transpotatonfor-.those involved inconducting rural education on noncon
ventlonal energy. 

- "-'-''""-'""''Y Also in~line with the informationprorm ou 
"Bank) has" received its first batch' orderofarticles and 
AID grand funding: ~~~7-4 

irr 

bok 

(BED DatK'~ 

rocured~ ith->~ 

-'i--k 

- 4'N.-y ~ j ' ~ 4'' . 

< A 

IV, V 



DOCUMENT NO. 

AD/A-034 871/4SL 

BNL - 50532 

BNL - 50608 

BNWL-SA-5893 

COO-2900-5 

COO-2917-3 (v.2) 


N74-15748/8 


N74-21682/1 


N74-22704/2 


N74-22705/9 


N75-13383/5SL 


N76-28653/3SL 


PB-231 149/6 


PB-231 176/9 


PB-234 565/0 


- 82 -

TITLE
 

International Symposium on Wind Energy Systems. 
Held at Cambridge Univ., 7-9 September 1976.
 

1985 Technical coefficients for energy
 
technologies. Dec. 76, 32 p.
 

Input-output capital coefficients for energy 
technologies. Dec. 76, 32 p. 

Addition of powdered activated carbon to 
anaerobic digesters: Effects on Methane
 
production. July 76. 7 p. 

Fast production of methane by anaerobic digestion. 
Quarterly report, May 24, 1976. Aug. 23, 1q76,
 

Biological conversion of oraanic refuse to
 
methane, Final report. Nov. 76. 109 p.
 

Method of calculation of Annual Overall Efficiency
 

of modern wind-power plants. Feb. 74. 13 p.
 

Wind Electric Power Station. Apr. 74. 14 p.
 

Workshop Proceedings: Photovoltaic conversion of
 
solar energy for terrestial applications, voi. 1:
 
Working group and panel reports. 1973. 117 p.
 

Workshop Proceedings: Photovoltaic conversion of
 
solar energy for terrestial applications, vol. 2:
 
Invited papers, 1973.
 

Solar power gent2ratinn systems as sources of non
polluting eneray (Power generation in space and 
power generation on the ground). 14 p. 1974.
 

Solar Cell.s July 1976. 17 p.
 

Proceedings of the Bioconversion Energy Research
 
Conference held at Massachussetts Univ., Amherst
 
on 25-26 June 1978. 129 p.
 

Reclamation of energy from organic waste. Final
 
Report. March 74. 143 p.
 

Research applied to solar-thermal power systems.
 
Chemical vapor deposition research for fabrication
 
of solar energy convertors. Jan. 74 95 p.
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D 0 C U ME N'T NO T' T L E 

PB-237 042/PTG Design and construction of a residential solar 
heating and cooling heating and cooling systems. 

-B 2A 197. ...
233 p. 

*ys; PB-238 563/1SL Fuel gas production from solid w~'ste. 31 July 1974.
 
77 p.
 

PB-243 351/4SL Potential for solid waste as an energy source
 
-in Texas. Final report. Nov. 74. 128 p.
 

PB-243 909/9SL Development of an electrical generator and 
electrolysis cell for a wind energy conversion
 
system. 10 July 75. 280 p.
 

PB-245 203/5SL Energy use and climate. Possible effects of~
 
using solar energy instead of stored energy.I PB-245Apr. 75. 47 p. 

693LAsurvey of the possible use of wind power in
 
Thailand and the Philippines. Nov. 74. 143 p. 

IPB-259 OOO/PTG Integrated energy vocabulary. 459 p.. 

PB-260 763/8SL An evaluation of the use of agricultural, residuesI ~ as an energy feedstock, vol. 1, July 76. 16+++++++++++++++++<- +++++..........++++. ++ . +++++ +.+;,
+++'+'++++ .......... ++?:)+
...+'+'+ 

++I: "ii] ++,+,
+ ++ +++++';15 '+ ;+;+i); -' ii;A ++ +i;"PB-260 835/4SL A western gerlonal energy development study:


Economics, vol. 1.SRI Energy Model resultsI Final report. i) ' .# .'r {;' -- ''i 

PB-265 125/5SL Inventory of energy research and devlopnient:
 

1973-1975, vol. 1,Serial U, 
- .PB-265 704/7SL Report of the national planning conference on the 

~cormercial development of the oceans, Held at* 

Warrenton, Virginia, June 9-11, 1976. Vol. 2.
 
Program elements.
 

IPB-265 705/4SL Report of the National Planning Conference on the 
A<~;~:: ~commercial development of the 'oceans, Held at. 

* . 

",. 

~A..Warrenton, Virginia, June 9 11, 17 
- PB-267 210/3SL , ,,Research~ on-the ap lication of~solar energy~to the 

~~ ~ food drying industry, , 

~PB-275 658/3SI> ....Windmill 'power frct epe' 

i . . fo+ciWmty peo l i 
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D'OCU ME'N T NO T TLE 

~63 ACPassive SolarI-eatlng and Cooling Conferenc'e and' 
Workshop ProceedingsMy1 19 176Abqe u,New Mexico.say119 196 lb 
ue ue
 

MBI-1957 (vol. 1) 
 Systems Study of Fuels from Sugarcane, Sweet
 
Sorghum and Sugar Beets,
 

.zBMI-1957A (vol. 4) 
 'Systems Study of Fuels from Sugarcane, Sweet 
Sorghum, Sugar Beets, and Corn, Volume IV: 
Corn Agriculture, Task 77, Final report. 

ArI 
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SOQLAR' and ENERGY-RELATEDPERIOD-ICALSI 	 ~ ~(With annual overseas subscription costs) 

'I ~J~" 1INSIDE-DOE	 

,. 

'4 tMcGravw Hi1l Inc. 
1221 Avenue of the AmericasUNewYork, 	 N.Y. 10020 

-Al 	 2. 'PEOPLE AND ENERG~Y
 
Citizens Energy Project

1413 YKSt. 	pjW
 

-I: 
 8th Fl.
 
Washinaton, D.C. 20005
$19.00
 

U 
* 	 1' -3. SANDIA SCIENCE NEWSPublic Information Division 3161 

Sandia Laboratories 
Box 5800
IFAlbuquerque, NMex 87185 
FF r- e e
 

4. 	 NOT MAN APART
 
Friends of 	the Earth
124 Spear Street 
San Francisco, CA 9410S
 

$15.00 

5. SOLAR BULLETIN 
National Solar Heating arid 

-Cooling Information Center
 
P.O. Box 1607
 
Rockville, MD 20850
 
Free
 

'4 6. 	 THE SUN TIMES
 
The Solar Lobby

1028 Connecticut Avenue N1W
 

* ~Room 	 1100 
* ' 'Washington, DC 20036 

- $1'5."00
 

7.THE ENERGY DAILY -300 Na tional1 Press Bide 
-' Washi'ngton, D C. 2004a 
S~$500-
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SOLAR and ENERGY-RELATED PERIODICALS
 

8. 	 SOLAR AGE
 
Solar Vision Inc.
 
Church Hill
 
Harrisville, NH 03450
 
$26 

9. 	 ENERGY AND EDUCATIOrj

National Science Teachers Asso. 
1742 Connecticut Avenue, NW 
Washinaton, D.C. 
 20009
 
Free 

10. 
 SOLAR ENERGY INTELLIGENCE REPORT
 
Business Publishers, Inc. 
P.O. Box 1067 
Silver Sprinq, MD 20910
#105/year 

11. 	 DEPARTMENT OF ENERGY INFOPMATION
 
Weekly Arnouncements 
Office of Public Affuirs 
Washington, D.C. 20585 
Free 

12. 	 SOLAR BULLET IN 
National Solar Heatinn and 

Coolinq Information Center 
P.O. Box 1607
 
Rockville, MD 20P?50
 
Free 

13. 
 ENERGY Abstracts
 
NTIS 
Spring field, VA 22161 
$75 

14. 	 BIOMASS DIGEST 
P.O. Box 1304
 
2337 Lemoine Avenue
 
Fort Lee, NJ 07024 
$99 

15. 	 WIND ENERGY REPORT 
P.O. Box 14 
Rockville Centre, NY 
 11571
 
$75.00
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SOLAR and ENERGY-RELATFD PERfODICALS
 

SCIENCE
 
AAAS
 
1515 Massachusetts Avenue, NW
 
Washinqton, D.C. 
 20009
 
$95 

SOLAR PRODUCTS SPECIFICATIONJS GUIDE
 
Solar Age
 
Box 4934
 
Manchester, N.H. 03108
 
$120
 

BUSINESS WEEK
 
P.O.Box 506
Hightstown, Nj 08520 
$20+
 

EPA Journal
 
Superintendent of 
Documents
 
US GPO
 
Washington, D.C. 20402
 
$12.50
 

CASCADE
 
Box 1492 
Eugene, OR 97440
 
$10
 

ALTERNATIVE SOURCES OF ENERGY
 
Route 2
 
Milaca, Minn. 561353
 
$10
 

G E 0 
60 E 65th Street
 
N. Y., N.Y. 10022

unknown cost 
THE BULLETIN OF 
THE ATOMIC SCIENTISTS
 
1020 E 58th Street
 
Chicago, 111. 60637
 
$18 

NRDC Newsletter
 
122 E 42nd Street
 
New York, N. Y. 10017
 
$15 
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SOLAR and ENERGY-RELAIED PERIODICALS
 

25. 	 SELF-REL IANCE
 
1717 18th Street NW
 
Washington, D.C. 20009
 
$6 

26. 	 NATIONAL SCIENCE FOUNDATION BULLETIN 
1800 G St. 	 0W 
Washington, D.C. 20550
 
Free 

27. 	 ENVIR0N N .
 
4000 Albermrle St., NW
 
Washington, P.C. 20016
 
$16.75 

28. 	 WOOD ENERGY INSrITUTE BULLETIN 
P.O. Box 8n 
Camden, Maine 04843 
$30 

29. 	 RESOURCE REPORT
 
Environmental Po icy Center
 
317 Pennsylvania Avenue, SE
 
Washington, D.C. 20003
 
$25
 

30. 	 ENVIRONME[NIAL REPORTER 
Bureau of National Affairs, Inc. 
Washington, D.C. 20037 
$512 

31. 	 Solar En inenrin iLblishers, Fnc. 
8435 N. Stemmons Freeway 
Suite 880 
Dallas, Texas 75247 
$15
 

32. 	 THE NEW YORK TIMES 
Mail Subscription Department
P.O. Box 5792, Church St. Station
 
New York, N.Y. 10242
 

$197.40 for Weekday and Sunday 

33. 	 FOREIGN AFFAIRS 
P.O. Box 1891

Baltimore, 	 Nd. 21203 
$14 
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SOLAR and ENERGY- RELATED PERIODICALS 

S34. WIND PUBLISHING CORPORATION 

104 South Village Avenue 
Rockville Centre, NY 11570 
(P.O. Box 14, 11571)
$95 

- -i 

35. INTERNATIONAL HERALD TRIBUNE 

21, Rue de Berri75380 Paris Cedex 08, France 

36. JOURNAL OF THE NEW ZEALAND 

Crop Research Div. , D.S.1.R. 
Lincoln, Canterbury 
New Zealand 
$6 

TREE CROP ASSOC. 

*1**~*37. 

U 

R AI N 
2270 NW Irving 
Portland, Oregon 97210 
(overseas price unknown-less than $20) 

38. ENERGY REPORTER 
Bureau of National Affairs, 
Washington, D.C. 20037 
$512 

Inc. 

A 

U 
39, SOFT ENtRGY NOTES 

Friends of the Earth 
124 Spear Street 
San Francisco, CA 94105 
$120 

0 

S40. 

~Y3~ 
- 3Canada 

3~33Winnipeg, 

V 3 ~ 

Biomass Energy Institute Bulletin 
P.O0. Box 129 
Postal Station 11C11 

Manitoba 
R3M 3S7 
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SOLAR and ENERCY-RF [ATED 

41. 	 Smithsonian 
Membership Data Center 
P.O. Box 2801 
Boulder, CO 80321 
$12 + 

42. 	 FORBES 
Forbes Inc. 
60 Fifth Avenue 
New York, N.Y. 10011 
$33 

43. 	 FORT U N E 
541 North i'kirb.anks Court 
Chicago, 111. 60611 
$15 

44. 	 WALL STEET JOURNAI - US 
200 Buniett Rocad 

Chicopee, Miss. 01021 
$45 

45. 	 ASIAN WALL STREET JOURNAL 
through: 
Print Diffusion, Inc. 
2nd Floor hi :cor, Ti i .1djr. 
Legaspi cor. Rhd - i tcncts 
Legaspi Viil,;, M iti 
Tel. No. KJ -73-l5 
t526/year 
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