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1.0 	 PROJECT DESCRIPTION
 

1.1 	 Background of the Renewable Erk;rgy Resources Field Testing
 

Project
 

The 	Government of Egypt herein referred to as (GOE) and the
 

U.S. 	 Agency for International Development (USAID) have initiated a four 

year Renewable Energy Field Test project (REFT). The Egyptian
 

ElecTriciTy Authority (EEA/EREDO) and Louis Berger International, Inc.
 

are 	leading e team of subcontractors in the REFT project activities that
 

encompass solar industrial process heat, wind and photovoltaic system
 

applications.
 

The 	specific objectives of the EEA/EREDO project are twofold:
 

(1) to demonstrate, analyze and evaluate the viability of commercially
 

available renewable energy technologles In Egypt, and (2) to eslabl15h
 

the infrastructure necessary to ensure that succesful renewable
 

technologies are available for widespread use in-country. Three tasks
 

are planned:
 

(I) 	Field Tes-s - Assess selected renewable energy
 

ssTems,.'applications which could be suitable fcr
 

commercial use in EgypT; develop detailed engineering
 

design hardware specifications and system performance
 

requirements; prepare RFP (Request for Proposal) packages
 

for procuring equipment; supervise the work of hardware
 

contractors; and collect and evaluate cata generated from
 
tne fielc resTs.
 

,2) 	Suoortinc Analysis - Conduct Technical, social,
 

tinancial, economic, and market analyses of renewacle
 
a
energ systems related To the field tests. Develop 


computerized Renewable Energy Information System (RE!S).
 

C3) 	 Trainina - Improve the skills of the EEA/EREDO and the 

private sector in evaluating renewable energy 

technologies, applications, economicF and markets, and 

provide technical assistance in systems design,
 

installation, operation and maintenance.
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Electrically driven pumpc shall be compatible with hot
 

waTer service. Consijeration should be mace for
 

stagnation temperatures which would be much higher than
 

normal operating temperatures.
 

Two circulation pumps (one active and one standby) shall
 

he sized to provide the flow required at the heads imposed
 

by the solar system. The circulation pump should be sized
 

to meet the requirements of the collection system so as to
 

circulate water through the collectors at a flow rate that
 

produces optimum efficiency. The pumps may be centrifug~l
 

or positive displacement type.
 

C. Valves
 

Valves shall be constructed of material compatible with
 

hot water service. This should include body, shafts,
 

seals, and valve mechanism. The correct style valve
 

design should oe -osen for each location in tne nyaraulic
 

circuit.
 

D. Thermal Storage Tanks
 

Solar collection water storage tank(s) shal be sized TO
 

provide one day's storage to meet the process demand
 

requirements for initial scalder fil!, aaily evaporation 

losses, and product carryover.
 

d



E. Controls
 

The control system shall bt designed and constructed such 

that high system reliability in a harsh environment is 

attained. Simplicity should be a prime goal in the design 

of ihe control system. The system is to be assembled and 

tesled prior to shipment. 

F. Fash Steam System
 

The contractor shall design, specify, supply, and install
 

a steam flash tank system to recover energy from high
 

pressure steam condensate discharge streams.
 

G. Condensate Return System
 

The contractor shall design, specify, and supply
 

ccncensate return system(s) for combining the discharge
 

from low pressure steam condensate streams. The system
 

shal; operate at atmospheric pressure.
 

H. Piping, Valves, and Piping Specialties
 

Piping systems shall be designed and installed to incluce
 

all control and isolation valving, traps, strainers,
 

unions, anchors, guides, hangers, suppor-rs,
 

instrumentation ports, and insulation as required for a
 

compleTed system.
 

I. Piping Insulation
 

All cioinc serving the solar collectior. system shall be
 

;ns'jiaTec with fnrm-firted, heavy-density fiberglass. A:
 

pipinc shall have an emDossed aluminum jacKet.
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J. Equipment Insulation
 

A I aoove-grade tnermal ' rage tanks and heavy recovery
 

equipment shall e insulated with heavy-density unfacea
 

industrial fiberglass board conforming To equipment
 

contours and banded in place.
 

K. Electrica!
 

The contractor shall provide all electrical design,
 

specifications materials, tools and construction labor to
 

complete a ready To operate electrical system.
 

L. Instrumentation
 

The contractor shall provide all instrumentation design, 

specifications, materials, tools, and construction labor 

to complete a ready to operate instrumented solar IPH 

system. 

M. Proof of Performarce
 

EEA/EREDO and/or its appointed representatives reserves
 

the right 7o witness inspection and performance tests for
 

all hardware equipment at the manfuafcturer's (or
 

contractor's) facilities prior to shipment.
 

,.3 Summary of Bidaer Reauirements
 

The tenderer shall submit a complete proposal for a turn-key
 

job for, the detailed design, manufacture, supply, instrumentation,
 

installation, tesTina and performance auarantee of a flat pla-e solar
 

ms-e , a s-ear system, an, sl-eam concensaTe return s',serr. The 



system shall include one day's storage capacity, and a hot water
solar 


system shall help maintain scalder
disTribution system. The solar 


include
temperature and improve boiler efficienc. The proposals shall 


on-tne-job, classroom and in-factory training programs, including
 

the assigned Egyptian engineers and
Training mavterials and manuals, for 


operation, maintenance, training, troubleshooting and
Technicians. The 

repair stdll ti: according To requirements specified in Section 6.0. Tne 

request for a periodcontractor snall support operation of the system on 

of up TC one ear after the system is accepted by the EEA/EREDO. Each 

Tenaerer shall submit a set of qualification documents describing in
 

aetail tne contractor's and subcontractor's relevant capabilities and
 

projects. EEA/EREDO reserve for themselves the
experience on similar 


right to refer to any of the tenderer(s) customerF to obtain independant
 

about the contractor and/or the performance of equipment to
information 


be supplied.
 

The offer shall be made on turn-key basis. Tne contractor
 

shall identify site prep:-ation requirements. It is anticipated that
 

-equired site creparation would be performec locally by an EEA/EREDO
 

CcnTrac-or accor7nc To The tenderer's specifications and drawings and
 

under Tne supervision of his representatives.
 

shown in Appendix -6-.
Repr-esentative climatic conditions are 

The Dresence o' airborne sand in the atmosphere, occasional sand storms 

and hian Temperature in summer sna I be TaKen into consiceration in the
 

aesian of Tne proposec equipment.
 

-or each combonent offered, the tenderer shall state in his
 

the exact Type and rodel number, estimated quantities and unit.
offer 


He shal I also submit a complete set of catalogues and drawings for each
 

hardware item offered aetai ling complete specifications. All hardware
 

o ered snail be commercial 1 available and proven reliable in similar 

a:,;;; a- or. r cenerai ne sna: develo; a system simi ;ar to 
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conceptualized. However, otner system designs are encouraged but must
 

be justified and defined in sufficient aetail to allow the evaluators To
 

relate the system to that proposed;.
 

The tenoerer shall include in his offer a preliminary design
 

oescripTion; system layout drawing; functional schematic; system
 

electrical circuit diacram including the performance monitoring
 

instrumentation system; and typical year round daily performance curves
 

for the solar system, flash steam system, and condensate return system.
 

Mdintenance requirements and spare parts lists for each major equipment
 

item shall be included. In addition, the proposal should include
 

details of installation, design procedures and interface requirements.
 

ElecTricdl and other utility requirements shall be identified.
 

Packaling and shipping of all required hardware to Alexandria,
 

Egypt, custom clearance and transportation to the General Poultry site
 

shall be the responsibiliTy of the contractor. EEA/EREDO will assist
 

with custom clearance and permits as required.
 

The Tenoerer snall provide estimated quantities and unit prices
 

of system components. Cost reimDursement for supplies will De oased or
 

the conceptual design.
 

Tne bidder shall furnish all necessary hardware and material
 

for Tne satisfactory performance of the project systems. A breakdown o'
 

each item used in the systems is encouraged. This will include at a
 

minimum the fcllowing equipment, materials and services:
 

Haraware
 

1. Flat-Plate Solar Collectors
 

2. Solar Storaae Tank
 

3. Solar Circulation and Distribution Pumps

Z. ,!ISolar Sy'stem Contro!s
 

5. Scla, i-cu:-7-icrn ant Dis-ripution Pipinc and FiTtings 

6. A Meeorolioic, S-Tation for Cnsite Data Acquisi-Ion
 

,6C .' . J --
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7. 	 Flash Steam Tank
 

Instrumentation and Controls
8. 	 Flash Steam System, Valves, 


9. 	 Flasn Steam System Piping
 

10. 	 Condensate Return System >inks
 

11. 	 Condensaie Return System Pumps 

12. 	 Condensate Return System Piping
 

13. 	 Conoensate Return System Instrumentaticn and Controls
 

14. 	 All Electrical Controls and Panels
 

15. 	 All Equipment and Piping Insulation
 

16. 	 All Mechanical Tie-Ins
 

17. 	 All Electrical Interfaces
 
18. 	 Approved User Manuals for Project Systems.
 

19. 	 Required Operating and Maintenance Repair Tools, Meters,
 

Spare Parts, etc.
 
20. 	 An on-site data acquisition system for performance 

monitoring of the solar system, flash steam system ano 

condensate return systems. 

21. 	 All other miscellaneous items, support steel, etc. 

necessary to provide a complete, ready for use, turn-key 

installation. 

Services
 

1. 	 Detailed System Design, Instrumentation, Procurement and
 

Shipment
 
Support for I year
2. 	 Installation, Checkout, Operations 


after acceptance, and acceptance testing
 

3. 	 Training of Egyptian Encineers/Technicians (Classrom,
 

in- actorv and on-The-Job in Operation, Maintenance, Data
 

Acquisition, Troubleshooting and Repair:
 

4. 	 Two-year cuaranTee on all parts
 

materials and personnel are encouraged. This
Use of Egyptian 

relieve the tenderer from meeting all specifications
will not however, 


and requiremen-s given here after.
 

Description of tne General Poultry Site
 

General Poultry, located in Heliopolis, near Cairo, is a large
 

poultry processing plant, packing 50,000 chickens per day. An ongoing
 

expansion will increase production To 100,000 chickens per cay. The
 

process plant includes an unloading area, slaughter area, scalding
 

process, rendering removal (feathers, organs, heads, feet, etc.) area,
 

rooKer e'ea, cleanina a-ea, and packaging areas.
renider',c 
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are also processes

Each day 5 mTONS (11,025 Ibs) of dead birds 


from the productior
in addition tc waste parts
in the rendering cookers 


line.
 

The cookers use high pressure steam to evaporate the moisture
 

in a series of vent
is condensed
The moisture
in renderinQs. 


farm and used as feed.
to the poultry
Solids are returned
condensers. 


is from one oil-fired boiler operating 
at 8
 

steam
The rendering cookers' 


oar (116 psj).
 

with cold water and Tne
 
Each morning the scalders are filled 


to 60CC (140 °F) using low pressure steam in a
 
Temperature increased 


Scalder make-up water is required due to evaporation and
 
closed coil. 


in the chicken ieathers as the chickens leave the
 
water enTraineH 


Appendix -A- includes an operating schedule for scalders and
 
scalaer. 


renuering cookers.
 

to the rendering cookers and the
 
Boilers supplying steam 


No boiler or
at 75% efficiency (Note:

scalcers are assumed to operate 


s-ack ca-a is available).
 

to the boilers; thererore
is returned 


The make-up water is not preheated.
 

No steam condensate 


100% make-up.
boiler feed is 


50 Hertz and 380
 
ElecTrical source is 220 volt, single phase, 

volt, three phase, 50 hertz. 

1-9
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2.1 

2.0 FLAT PLATE SOLAR SYSTEM, FLASH STEAM SYSTEM, AND CONDENSATE
 

RETURN SYSTEM DESIGN SPECIFICA1ION
 

Schedule for Design, Delivery and Installation
 

The Contractor's proposal snail include the dedicated time
 

requirements for the oesign, manufacture, factory testing, procurement, 

arid delivery of the complete system cost, insurance and freight, CIF, to 

Alexanria, Ee pt. in no case shall tne total time exceed 150 days from 

the Jate of contract award. 

Within 14 days after contract award, the Contractor shall
 

suomit for FEA/EREDO review a detailed project schedule for the design,
 

manutacture, factory testing, installation, instrumentation, startup and
 

acceptance testing o4 the proposed Solar Thermal IPH Project. The
 

schedule sha!l include provision for a final design review and approval
 

by EEA/EREDO, or its designated representative, prior to start of
 

manufacture and procurement. The schecule will be approved in wrting
 

(or an alternate recommended) by the contracting officer withtn 14 days
 

of receipt in Cairc.
 

. Design Review
 

The EEA/EREDO or its authorized representative shall nave tne
 

ricnt To review arawings and specifications pertaining 7o Tne aesign of
 

the system and individual components. Submission of tne crawings and
 

soecifications for review and the completion of the review will De in
 

accorcance with the detailed project schedule (Section 2.1) sutmitted by
 

"he 2ontractor ana approved by EEA/EREDC, EEA/EREDO snalI have the
 

right to require modifications to the design prior to final design
 

approval for specified cause; namely: for minimum safety, prevention of
 

harm To property or equipment, meeting of minimum 5Tanaaras, or
 

"t enera Poultry operations. 
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2.3 General Design Requirements 

Sy' tem, Flash SI..jm System and Condensate ReTurr, 
ThU Solar 

To U.S. standard specifications afl
Cesicin conformcSysTem plarnl shail 

d 2r,,sized for efficient, sate 
prac i ce w;th all equipment suited and 

15 year-
Th- system should be des i qned for a life of 

if . , i . 

shou Id provide for 	 reas.rlaW i, 
breakers anC instrument controls, 

for startin.,incorrect procedures
equi Pm .e. rcIection againlI 

and maintenanctthe quipment. Operating
stoppim2, dud ,ef rating 

of the system design. Al I 
shal I be a. integral part

personnel safety 
avai lable, and of demonstratedshall be commercial iyproposed equipment 

The 	use of protoype or one-of-a-kind hardware wi II not be
 
rel 	 abi I iT. 

a I lowed.
 

shal include as
the 	final design detail

The required level of 


a minimum:
 

and 	design including all

for system sizing


0 	 Justification 
caizulations and tecnnical/operational 

assumptions 

o 	 Justification for component selection 

appropriateliterature where o 	 Component (product) 

valves and fittings
oiping layout drawing with 
o 	 General 


schematics showing Junction connections,
o 	 General electrical 
current limits, etc. 

croundinc circuitry, voltage and 


includes the relative sizinc
 
O An insTal lation diacram that 

of major pieces of equipment in relation To 
and location 

tne faciliTy
 

\b'
 



Design Requirements
-.4 Te-.hnica! 


The ouijelines
guiaelines.
v ovides specifica- on
This section 


final specitications.
contractor in prepdring The 

sh-,u'(d assist the 

Areas coveredi i ncide: 

Sol,Ir Sysltem 

Col lectors
 

P.,Jps 

Va ves
 

Thermal StoraQe TankE
 

Controls
 

Flash Steam System
 

Condensate Return System
 

and Piping Specialties
ipinq, Vaives, 


Insu iat ion
 

E ecTri cal
 

Instrumentat ion
 

,SoI System 

A. CollecTors 

feet of flat platethan ',00O sauareoice not more 

curve noT less
'nsTananeous efficiency
coliecTc-s with an 

and a slope of riot 
Than a first order y intercept of .71 

include a computer model
The proposed must
more than .76. 


De
OUTDUT wi I
Col lector field 

o; -ne pro:osec systern. 


in proposed evaluation.
weigned neavily 


construction treated
The col lectors shall be flat plate To 

The spec,;iea life of the 
;rsue re!a le ooieration for 

Tne lazi ng snafl be lo"
 
cianT in Enyptiar Env rnneT. 

TO mai r.

':, cass SUTaD' moun-ed and sealec 

- : .Te~ri-v.es~ 




Tne col lecTor TUr'es cross sectional area sta I be no
 

smaI ler than 1/2" ins iae d:ameter and designed for 125 psiC
 

operating pressure.
 

The n,.:ders and col lection tobes shall be constructed of 

copper ann shall be joined together in such a manner as to 

insure proper ;c lector operation for the svslem life 

w ithout join' oei radation between the headers and Tnt 

rurves. The absorber plate snalI be constructed of copper 

or aluminum sneet anc snali be bonded To the absorber tubes 

in a manner conducive To effective heat transfer. Roll 

bond type absorbers wi I I not be considered. Absorbers 

snal I oe finished witn a selective coating having an 

absorptivity of .95 and emissivity of .10.
 

The minimum aperture a-ea shall be 85% of the gross area. 

Row spacing shall be designed to prevent shading of 

adjacen rows. Mounting shall be parallel to tne building 

column lines but siali not deviate more than +/-10 degrees 

° 
from True souTr. Ti It angle shal' be 45 f-om norizontal,
 

elC aC aSTanie.
 

Sealing compounds, gaskets, and insulation snali oe capable
 

c' *',nsTandinQ stagnation Temperatures without outcassinc.
 

lnsu;ation snall De c'osed cell Type.
 

Tne collector sna, be nesigned and mounted in such as
 

manner as to provide aaeauate support Qurinq a 25
 

meters/second winc load.
 

The collector array shall De roof mounted on steel upporTs
 

witn walKways provided for easy maintenance access. See
 

.--- example.
 

---- A
 



The col lectors shall De tested and rated in accoroance witTn
 

ASHRAE 93-77 and the ASHRAE first order efficiency equation
 

shall be used as as a quiae' ;ie for collector efficiency.
 

= 
etf Ff (7' - FRUL (Ti - Ta),'Gt 

Withn 30 days of contract award, the collector of tn,
 

brand and model proposed shall be shipped to EEA for
 

ev. Iluation. 

B. Pumps
 

Electricaliy driven pumps shall be compatible with hot
 

water service. Consioeration should be made for stagnation
 

Temperatures which would be much higher than normal
 

operating Temperatures.
 

Two circulation Pumps (one active and one standby) shall be 

siZed To provide the flow required at the heads imposed by 

tte so;ar s'sTem. The circulation pump should be sized To 

meet The reu; remenTs of the col le-ion System so as TO 

circulate wa-er Throuqh the collectors at a flow rate that 

produces c,>-- rm efficiency. The pumps may be centrifugal 

c pos rive displacement Type.
 

for the flow
DmisTrimution pumps, if used, should be sizec 


requirements of the process load. The use of multiple
 

pums in parallel snould be considered when throttling of
 

one pump woulc oring flow beiow manufacturers recommenaec
 

minimum.
 



seal-less or mechanical seal

Al I pumps' esiqn shall be 


energy
type to reduce maintenance 	and minimize solar water 


e isolation valves,
losses. All pumps shall be ;ipped with 


drain
discharoe check valve, iniit strainer with valve,
 

pressure gauQe (with isolation valves). Each pump shall be
 

equipped with an appropriate sized recyle line with globe
 

valve piped from the pump discharge to the pump suction.
 

C. Val.es
 

Valves shaI I be constructed of materials compatible with
 

hot water service. This should include body, shafts,
 

seals, and valve mechanism. The correct style valve design
 

for each location in the hydraulic
should be chosen 


circuit. Each pump shall have isolation valves. A high
 

for this

performance butterfly valve 	(wafer) is recommended 


be
application. Straight-through swing check valves should 


installed on all pump discharges and elsewhere as required.
 

VenTs, drains and gauge isolation values should be ball
 

valves. Isolation valves for 
rows of collectors should be
 

the number of safety valves.
rninirni:d, thus minimizing 


Valves or orifice plates or piping design may De used TO
 

balance flow through individual collector circuits.
 

ConTrol valves snould be butterfly valves (wafer) with
 

electrical or pneumatic actuation.
 

D. Thermal STorage Tanks
 

s;zec TC
Solar col lection water storage Tanks) shall !e 


provide one day's storage to meet the process demanc
 

daily evaporation
requirements for initial scalder fill, 


iosses, and DroGucT carryover.
 

2-6
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rank(s) snail e aesigned and tabricatec to mee' or
Tie 


Tne Tanks snal
exceed all applicable codes ;'_id standards. 


have all flanged conr, .,r ions required for proper
 

installation, operation, dnd control.
 

given ground level or below arace

Preference shall be to 


storage; overhead or roof-mounted tanks snal not >!
 

considered.
 

be either atmospheric or pressurized.
The storage may 


and/or baffles shall be provided for
Internal piping 


stratified storage.
 

Tank material shall be selected as appropriate for
 

installation and service requirements (above/below grade).
 

or carbon steel tank with corrosion resistant
Fiberglass 


interior coatinas suitable for potable water shall be
 

rovidec. 

E. Controls
 

be cesigned and constructed sucr
Tne control system shall 

tnat high system reliability in a harsh environment is 

be a prime coa! in Tne cesignattained. Simplicity should 


be assembied anc
of the control system. The system is to 


Testec Dricr tc shipment.
 

The contractor shall design and install a control system
 

for tne solar collection system compatible with the
 

c4 section 1.0 of Tnis STatemertcrerat ona! -equiemen-s 

0- Work. 
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local flow indicatinz.
 
Manual y operated balance valves witn 


meters shall .e provided on e:ch collector row. 

pumps shdll be operated Dy an adjusTatle
The ci rculation 


on/off differential temperature controller.
 

muuteld d il thermometers with thermal 	 wel Is shtal I 
Local ly 

be instalIc t the inlet and outlet of 	 each col lector row, 

to the storage Tant:
(,! the main solar heated return header 

the main outlet from the storage tank To the pump'
dnd on 

y


suction as a minimum. Each thermometer shall De easi 

visible from the walkways. 

pressure indicator.
All pump discharges shall have a dial 


2.4.2 Flash STeam System 

A. 	The contractor shall design, specify, supply, and install a
 

higr,
to recover energy from 

steam fl-ish Tank system 


pressure steam condensate discharge streams. The combinec
 

flash tank Tnrougr a
 
discnarae flows shall enter The 


The percent flash steam, lb/hour ana
 
tanoentia! nozzle. 


be calculated by the contractor. The steam

Dtu/hour shall 


the liauid surlace shall not exceed three
velocity leaving 


second. The system snall operaTe at 	 I Dar
(3) teet per 

gauge. 

-RECK 's: 



of Pressure
shall be constructed
tank shell
8. Tne flash 


!50 psio. Thtcoded for
steel ASME
vessel qudl ity 

0.25 inches (0.635 cm).
be thanth icKnes5 shall not l,:.s 


be met.
AI I Ilcd I codes sh i I a so 

stand with integre!steelweloed structural2. A ieavy duTy 
flash Tan

provioed to support the 

pump support shal I oe 


twice tne
 
Two pumps shall be prov'led each with 


system. 


The pumps shall be centrifugal typ,
capacitY.
normal flow 


low NrSri
with 

for heavy indusTrial service 


Oesicned 

are preferred, wiTrmotors
Minimum rpm
characteristics. 


housing and shall e 
mounted pump bearing frame 

proper alignment. 

intenraI-

"C" flanoe type to assure 


system be located near the 
the flash steam
D. Should 


can be

the deaera-or, the pumps
system or
condensate return 


and the flash 
steam pressure (l Bar) used to
 
el iminate 


to the condensate
 system condensate
flash steam
transfer 


re-,rr receive-s. 

discharged using a
 
snall oe continuously
Tne condensate 


unit with isolation, dra*n and
 
ievel control
s;oe-mounTed 


reflective gauge glass shall
 
A side-mounted 


for observation 

vent valves. 


vnamDer
o77 .c..aecfank s,ne 


shall De equippec
The flash tank
leve: control.
zoncensaTe 

off . ElecTrical 

w itr a low level alarm and pump c;T 

e pre-wi red internal ly with all
snailcontrol circuits 

tc a numuerez
and connected

i i; clea-Iy color cooed 


electrial
field connection of

facilitate
jerminal block TO 


to the packaged system.
equipment external 


O-C
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valve shall iDe provideC To mee
F. An approvec pressure relief 


a II Ioca i rld (,overnMent COdeS. The pressure re i tf va Vt! 

! away from the bui Iding an,
di schdrge shal I De direct 

Iine shal he ;.' T 
operatin¢ personnel. Tie J;schar-e 

prevent .i baci- prussure exceedi ng one psi q. 

systems are encouraged ana should De
 
G. 	 -ommercial packaged 


basez on the maximum rate of condensate flow. See
 
sized 


Arpendix -A-.
 

2.4 Condensate Return System 

design, specify, and supply condensate
 A. 	 The contractor shall 


the discharge from low
 
return system(s) for combining 


pressurt steam condensate 
streams. The system shall
 

operate at atmospheric pressure. See Appendix -A- lc
 

sizing data.
 

closed grained cast

5. Tne conjensaTe receiver shall be of 

iro-: cons-ruc ion, furnished with: (2) external ; 

water level gauge, cia. - ole ftoaT switches,d-Jusabl1e 

pressure gauges for pump discharges,
thermometer, (2, dial 


all bronze isolation gate valves

(2) suction pipiig witn 


bet ween pump sLZ ,an and receiver and (2) littinc eye
 

vert ;cal self-cleanino

C. 	 A cast iron inlet strainer with 


anc larne dirt pocket shall be mounted on The
bronze screen 


be easily removaole for

Tne screen shall
receiver. 


no additional floor space for

cleaning, requiring 


servicinc.
 

' ' CT 	 -10
 



D. 	Tne water pumps shall be two-stage, centrifugal design, 

al ianed and I ange mounted for verticalpermaenT ly 

Each pump snal IIe bronze fitted witr enclosed
operation. 


flow, bronze irst-staqe
Lbronze centrifugal impeller,axial 


impeller, bronze straightening vanes, renewable bronze case
 

be
shaft. Mechanical seals snall 

suitable for 250°F operation. Eacr pump shall De 

minimum rpm, vertical, drip-proof motor 

rine anc stainless steel 

close-coupled to a 

its full capacity at operatingSnd shIal I deliver 

at 2 ft. NPSH (net positive suction 
-emperature, with 


head)
 

door and grounding

II control cabinet with piano hinged 


lug, enclosing the following: UL listed.
 

(having 3 over-load
starter
(2) Combination magnetic 


with circuit breaker and cover interlock.
relays) 


Cl) EiecT- zal alternator.
 

' S,,A -e-c-i-and	 selector switch. 

) ur-:,e'eC Terninal strip. 

2) Rernovaole control mounting plate. 

for eaci circuitcircuit transformer
'I) Fusible control 


snalI Ie completely inoepenoent
control circuit 

of tne other. Tne elecTrizal a!Ternator Snal [1) chance 

tne oDeratinq sequence automatically after cycle, (2) 

Each cum: 


e: 


under peak load conditions
 
:rovice simultaneous operation 


second pump aulomat ical ly, should Tre
 
and 13) operate the 


active pump or its controls fail.
 

wirinc shall De 	 numDered for easyS. 	 A:: 7a:-or. insta led 


ccincre w
Tne numbers snal ce -r ca-r ion ar 

cr tne w inc diacrams.snowr, 
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tactory tested as a complete unit anc Trn-
H. 	 Tne unit shalI be 


furnish complete elementary an.:

shall 


diap :si, piping diagrams anc
 
manufacturer 


connection wiring 


The unit shall De

operatior, instructions.
installation and 


snipped completely assembled.
 

Valves, and Pipir SpecialtiesHipin s, 

A. P ping systems sha 	I be designed and instal led to include 

all control and isolation valving, traps, strainers,
 

unions, anchors, quides, hangers, supports, instrumentation
 

as required ',or a completed syster.
ports, and Insulation 

All s,stems sha' I be hydrostat ically tested at 1.5 times 

systems snal b ,
the uesign pressure. All water 


to use.
disinfected and flushed 	prior 


for the solar co, 'ion system array snail
 
B. 	 Piping material 


with wrought

be seamless, drawn type K hard temper copper 


or cast copper fittings. Solder joint shall be maae wiTh
 

be galvanizec
?5-5 Ti--antimony) solder. Main headers may 


=Tee I.
 

(heat recovery, solar
 
C. 	 Piping material for other systems 

shall De aalvan::eheaders and distribution)
zircu:ation 

carbon steel, stainless steel, tnreaoed or fianed as
 

rezuired. Tubing may be considered in lieu of DiDir;- :.
 

and overnight heat loss.
 aecrease system mass 


snail nave a maximum velocity of 7 fT'se_:

0. 	 All pipe systems 


with the minimum inside diameter Tcr
 
(2 meters/second) 

balance between parasitic power requiremer.Ts anc
oztimal 


S'5-:t neat loss. 

-~-12M... 

http:requiremer.Ts


-. o Va ves i e .<;ec.i I c. - E;, j; , , ", ' " , 

opera4 ion. Ball valvec sha. i be full Dore, bronze bo),. 

Wafter vdlves shal I nave c.'. bon steel disc in carbon steel 

Docy. Swin-check vaives snal Ie bronze construction wTi(, 

pronre A; sP1. 

Joints shall e provided ar 
Ar,chor,, cquiies _ind tlxan sion 

No rubber
required tor proper restraint and a l ianmenT. 

stainlessFlexible joints shall be
h1oses shal e used. 

steel L)raided hose. 

be selected or aesigned to carr'
 0. Hanaers and supports 5hall 

margin, provide for expansion
The loads with ample safety 

support without
 
and vibration, and give suitable 


to piping stress. All supports, 	 guides and
contributing 

piping system.
anchors snall De thernally isolated 	 from the 

control valves, specialty
ions snal I be provided atH. 	U 

easy disassembly for removal
items, and ecuiDment to allow 


I 300-pound, 

with crounc iron Tc orass seaT3.. 

! 2 e ra! , unions sho-ulc )e 

ma? !eable ioln, screwed, 

-j used between dissimilar metals.
Dielectric unions shall 


and shall D
snail oe proviaec as -ecuiredSream tracs 

Traps with tnermi: vents, inTernal
inverted bucKeT 


orifices aesigned for the maximum pressure
sIrainers, and 


Each Trap, shall be fol loweC Dy a cnec.
of tne steam main. 


easy -emova'.valve an-. eauiphec with unions for 

to ali

J. Strainers shall be provided in the suction inlet 


arain valve.Dumps, and shal I be basket or "Y" type with 
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air relief valves sna,
automatic
valves arid
K. Safety relief 


system design ds requi rec toin the solar
be in-orporaTed 


,>:ontinuous, safe operati
 

to
 r dt all pkdirl
Provide a reduced pressure bacKf low preven
L. 


of water
 
ro prevent cross-contamination
water tie-ins 


systems.
 

baseo
 
pipino shall be identified in English and Arabic 


M. 	 ;,Il 


National Standards Institute, Stancard No.
 
on the American 


A13. 1-1956.
 

2.4.5 Insulation
 

A. Piping
 

shall
collection system

All piping serving the solar De
 

All
 
form-fitted, heavy-density fiberglass.


with 


FiTtincs
 
insulated 


pr)i no, shall nave an embossed aluminum jacket. 

, . ... (ro!y vinyl chloride) form fiTTed cove . 
s , ; !,,a 


IO OuCT TaDe shall De used.
 

shall not support combustion. IT
 
The r,sulaTior, proauct 


have a f:ame spread rating not exceeding 25 and a
 
snal I 

or UL 722 
not exceeding 50 (ASTM E84 


smoke aeveloped rating 


or English System equivalent). Insulation proTecTior
 

be used at each hanger location. "BlocKIng"

saddles snal! 


shall be emDloyed on al
 
muLiple layers of insulation) 


piping 2-1/2" diameTer or larger. Unions snal
 
insulated 


not be insulated.
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2.4.6 

shaIl De seected to provide an 
t, icKnessesInsulation ,/ M2W. - (G. ICC.6
less tnan 

neat loss equal to
overa' 

pipine insulatio
 
n no ca5, shall tne 


, OF 


inch).
2-5. mrrbe less nanthickness 


l;. Eq u i pren . 

and heat recover,
therma I storage Tanks 

A1 1 above-drade 
unfacecwith heavy-densitybe insulatedequi pment snaIl 

1o equipmentboard conformingfiberglassindustrial 
place. A field-applied mastic
 in
and oanded
contours 


required.
finish will be
surface
cover
and/or aluminum 

covering.
require a metal 
Outdoor e;uipment will 


to provide anselectedshall bethicknesses
Insulation 

0.6 W/m2 C (C.2less thanequal to or

overall heat loss 
be
thickness
shall insuiation
in nocase
OF).
ETUHtt 


'.less T-an 

IT
support combustion.
snal I not
Product
Tne rsulation 

25 anc
not exceeding


a f lame spread rati nc 

sn II nave 

50 (ASTM E84 or ;.
not exceeding

smo e ,eveIoped rating 

De insulaTec, a s
 
tanKs snall 


o tnermal storage
rae
5elo-

using a nvGroPfO'IC
conditions, 


appropr ate for the site 

(cneical 1v 

with the equipment material 
maTe-ial compatible 


i hert.
 

ElecTrical 

a' e ectrical desic.,sra' proVycEA. Tre cotractor 
ta: - Tc
construcTion
Toos and
C_ n m-tC-5aiS,
a: 


sysTem.
cueraTe electrical
CComseme a ready tc 


:- 5 
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reQui rements o....
wor?' shal I con 	 orm with the 

,0MA (Nat ional Electr Ia 
3. 	 AI I electrical 

of tnerecomme--iolaT s 
and all applica,;Ilocal codesAssociat ionManutZ,!urer's 


qovernmen,1 codes.
 

raceways,

stIal I provid e all 	 necessary

Tne contrdctor 
and adjust all fixTures ana 

fsel 	 , tl ins, boxesand0 t 
required tor , provide II supporting materials
equipment an
 

and 	 neat i nsta I Iat i on. 
a p I annen, coordinated 

and check for 	correct
 s ail commission
C. 	The Contractor 


electrical 
devices.
operation of all 


zinc metalized or

be galvanized,
E. 	Rigid conduit shall 


a Iumi num.
 

to
 oe for final connections 

F. 	Flexible conduit snal I used 


moTOrs. 

InsT rumenT. or 

contractor shal I provide all instrumnenTaTion aesign,

A. 	Tne 

labor To 
specifications, materials, tools, 

and construCTIOn 


IIH system.
to operate instrumenTec solar
complete a reany 


re2uiremern7s
conform To tfne 

B. 	All insTrumenTalion work shall 


the Joint Industrial Counsel 'JIC,

and recommendations 	of 


local codes, and all 
SoceTy cf Ins-rumentation,Ame-ican 

coces.
applicable government 


design, purchase and install all
 
C. 	The contractor shall 


vroviae all electrical ann
 
cares an insTrumenTS and 

-
Tie 	varlc, E comcCnerbetweeninTerconnecTicnSelectronic 



in the system and their local source of electrical energy.
 

The 	 contractor shal cal ibr?':e, commiission, and check f o 

correct operation of al I if rrument devices. 

D. 	The contractor shall submit manufacturer's da-a or shop 

drawirgs of all items giving full information as *tc 

dimension, weight, materials, operating instruction, spare 

parts lists, arid all other information pertinent to -,ne 

ar:equency of the items. 

an 	 on-site data acquisitionE. 	The contractor shal I provide 

system for monitioring the performance of the field test 

(see 	Section 5.0).
 

2.5 Proof of Performance 

EEA/D<ED0 and/or its appointed representatives reserves the 

right to witness inspection and performance tests for all hardware 

ecuipment at the manufacturer's (or contractor's) faci lities prior to 

sha! I provide 30 days notice of performanceshipment. Tne Contractor 

tes-ing of components. The proposal should address this issue by 

nd which tests will be performed to assureexpIaining which component 

reli.iI e operational performance of components prior to shipment. Tnis 

Testing is the responsibility of the Contractor. 
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3.0 INSTALLATION
 

3.1 Equipment Shipment
 

deliver al
PacKing, insurance, freight and re:ated charges to 


is the responsibility of 
 tne
 
equipment items to the plant site 


custom
contractor in obtaining

Contractor. EEA/EREDO will assist the 


ciearance.
 

supplier shl send shipping documents, bill of lading,
The 


and other related documents to EEA/EREDO one
 
inspection certificates 


the equipment at Alexandria.
month prior to thp receipt of 


or boxed in clearly numbered

All equipment shall be packaged 


(BCL) shall be delivered to the
 cartons or ooxes. A Box Contents List 


a copy to EEA/EREDC prior to the delivery
USAID contracting officer with 


of any equipment at Alexandria. This is in addition 'o Bil I of Lading
 

documents. The BCL shall identify the contents of each box by box
 

be subsystem. Fo' example, solar

number. Box numbers shall crouped by 


flash sTearT system

arrays and reia-ed hardware are number series 200, 


300, and so forth-. Prior to shipment, the tenderer shoul(c define in
 

:eceipt controls in similar aeTil
 
writing such eQuipment transport and 


as that provioed above.
 

Plan and Schedule for Construction
3.2 


Tne schedule for design. delivery and installation suDmitTed in
 

2.1 include the number and skill level of
 
accorcasce with Section shall 


the work; and the plans

la-orers which ,ill 	 De employed; the duration of 


for both 'he labor force and the Contractor's
for accomocations 


personnel.
 

3-1
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Within two wedKS of EEA/EREDO approval of the final design the
 

"Plan and Schiule for Construction" to the
Contractor shaIl submit a 


The Contracting Officer wil

USAID Contracting Oft icer for approva 


for approval
approve the Plan/Schedule, or recommend changes required 

within 'two weeks of receipt in Cairo. 

The EEA/EREDO reserves the right to periodically inspect all
 

the work in ;pro,:ess or after completion of the whole or any

;,hases ot 


., insure that the work is performed in compliance with the
 
part therotW 

termsi *f th,- conT ract. It EEA/EREDO determi nes that the work is not 

performed in accordance wilh the specifications, they reserve the right 

require That the work be corrected or replaced if acceptable
tc 


be Any of the work that is redone shal I
corrections cannot made. part 


be at th i Contractor's expense. Al I work related records shall be
 

avai lable at all times for examination by the EEA/EREDO Contracting
 

provide all necessary facilities for such
Offcer. The Contractor shall 


inspection during contractor's regular working hours. It should be 

clearly understood, except as otherwise provided, that such progress 

inspection shall not constitute acceptance by the Contracting Officer of 

any part of the work, but will be for the purpose of coordination and 

assis~ance in interpretation of specifications and technical 

requ i rements. 

of sysTem acceptance (see Section 7.0), the
Within one month 


Contractor shall furnish a complete set of "as biji It" dra ings
 

incorporaTing all cnanges and corrections to the oricinal system aesign
 

incurred i2 the system installation. The "as builts" sha I be modified
 

oricinal Tracings. Changes and corrections so entered shall be
 

a lettered circle, and noted as "As-Built" in the revision.
indicated by 


In the case where no revisions or correction to an individual drawing
 

were necessary, the notation "As-Built-No-Changes" shall be made
 

directly belo, the revision block. Where several manufacturers' oranas,
 

types or clases of -er-s listed have beer, used ;n the pro.ect, the
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3.3 

was usec sndi i ut UIU, j-.,
speci fic areas where each item 

to the area and space designations on Tiw
shal I be keyed
Desirnaticns 


sha' I be furnished, typewritten, for Trt
contract urdwingn. Inf:rmation 


"As-Bui It" drawings shall be given TC.
 
listud materials. Copies of the 


the Contracting Officer.
 

Site Planning and Construction
 

use local Egyptian labor anc
 
,ne Contractor is encouraged to 


whenever po5sible. The proposal

in-country fabrication of subsystems 


be constructed
tu which the proposed system can
shall discuss the extent 


labor using local materials should the system be
 and installad by local 


The contractor shall 
indicate where this
 replicatea elsewhere in Egypt. 


with this or similar equipment In other

has been taken
approach 


developing countries.
 

3-3
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OPERATION AND MAINTENANCE
4.0 

Energy Production4.1 	 Schedule of 


in the proposal an "Ene-gy
snal! includeThe Contractor 


Tnis aocument shall 
contain, but is not
 
and Scht-Cule".
rrocuc+ion Plan 


and cemand
 
to, averdce daily energy supply


n:nessarlly limited 


therma! collection arid waste heat

months of solarprolecticT %Dr', twelve 

systems. A com~iete description of how these projections were 
recovery 

o 	 computer models used, is 
irci udi ng aesc i ons 	 of anycornpuTcd 

model shall be shown. 	 Planned 
reqUired. Input parameters To any 

in

the upcoming year and 	planned changes


scheouled ouTages during 

significantly


mode, or operating characteristics

equipment, control 

of the system shall be given, if
productionimpacting the energy 

appl icable.
 

4.2 	 Guarantee/Spare Parts Requirements 

a 2 year guarantee on The contractor snail provide at least all
 

o, EEA/EREDO system acceptance. An option for a
 
parTs from tne time 

oe incluaed as a separately cosTed option. The 
5-year guarantee snal 


temized list of spare parts That
 
separately cost
conTracTor shall 	 an 


avai able to insure
and made 

snojld e purchased by EEA/EREDO 


spec alized, custom

for five years. Any

-o!ne-free operation 

for operation and maintenance
 
Too!s or equiDment oquired
manufactLred 


and provided by the "ontractor as 
part
 
of tne system shall De specified 


(SCODe of supply).
of the original contract 


4.3 	 Operations Support 

is reouired to provide technical support of the 
The conTractor 


2-years after sy'stem accc.ptance

the sys-er for aperiod 	of
operation of 

level ct s proposal snaIl aescri 	b- the 
by EEA'ERECC. The contracTor t 

R63 ,"7.0-7
 



and control of Trw
 
support otfered, tne procedures for management 


such as availability C,

and related support issues
Technical support 


time to a request for support,spare parts, anticipated response etc. 

be costed as a separate cost item in the
This tecnnical supporl shall 

contracTor's cost proposal.
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5.6 PERFORMANCE MONITORING
 

5. I Fielc Tes. Data Acquisition Syslem
 

The contractor shall provide an on-site data acquisition system
 

(ODAS) for monitoring -te performance of hardware installed for rnis
 

ielc Test. This requirement is in addition to any other requiremenT
 

Tor system control instrumentation and instrumentatlon necessary for
 

routIne test ar, maintenance checks. 

Tne ODAS will comply with the specifications listed in Appendix 

a minimum, the data-C- of this statement-of-worK and will monitor, as 

parameters listed in Appendix -C-. The contractor wi II provide output 

prts and Transducers to sample and measure each data parameter as 

snecifled in Appendix -C- and to insure compatibility with the data 

storage system proposed. The contractor will also provide a separate 

asmeTc-oroloical station to monitor data parameters specified in 

Appendl> -K-. The meteorological station wi II nave itF own data 

recording system that is compatible with the ODA-. If an exception must 

be TaKen To any : These requirements, tne contractor will clearly note 

Tne exception anc e,: iain why The exception should De acceptable To the 

EJA/=REDO. 

5.2 CDAS Installation and Training
 

Tne conractor will install tne ODAS a tne same time that the 

field test naroware is being installed. Training for Egyptian engineers
 

and technicians in the installation and oreration of tne ODAS will be 

in:luaed in the on-Tne-jou Training program describec in Sec ion 6.0 of 

This statement-of-work. 
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5.3 

shal I be a separate
instal lation
Tne ODAc instrumentation and 

The EEA/EREDO reservectur tlbib. fthl (, tI( st.
i tem in the cub?t 

during contract
proposed ODAS
the riaht to replace or modify the 

maximize compatibility with other data
 
negotiation i;f required to 


collection, analysis and storage requirements 
of the REFT Project.
 

Loc SneeTs/Maintenance Records
 

part of the proposal, a Iog
develop, as
The contractor shall 


should be manually recorded on each ..jor
 
sheet of pertinent data that 


The
and maintenance history.

document operdtions
subsystem to 


item shall be stated.
of each
for maintenance
recommended frequency 


the specifications outlined in
 
These logs/records should comply with 


Section 8.0.
 



7.0 SYSTEM ACCEPTANCE TEST CRITERIA
 

The Contractor shal: inclum, in his proposal a proposec 

Acceptance Test Procedure for "Point of Manufacture Testing" and "Fielc 

Accel;tance Test" of tne svsten; and specific components. AT a minimum it 

.snal ncluje -he to low inc: 

7.1 PIoint of Manufacture Testing (PMT)
 

The Coniractor shall detail in his proposal the procedures To
 

be fol lowec for the point of manufacture testing of the major equipment
 

items. At a minimum this shall include: solar collectors, pumps, and
 

conTrols. EEA/EREDO or their authorized representative shall have the
 

right to attend and witness component and system performance testing at
 

Tne mar ufacturer's plant prior to shipment. EEA/EREDO repreF.entatives
 

atendlrig tne tests snail have the right to require measures and
 

-
procedures necessa to ensure that tests comply witr, contractors
 

-o, sed testing procedure specifications (Institute of E ectrical and 

EieTrcnc :ncineering, American Society of Mechanical Engineers, etc.). 

P2T za-a anc aCceTCace Test certi fi caes snaIl be assembIed into usaIe 

formrTSTonSTitute asel ine acceptance Test GaTa for tne equipment. 

Tne sicre: ',Mar ;JCTurer) and countersigned (EEA/ErEDO and/or 

resresenTa-; ve) a~ceptance test certificates snaIl e consiiered part 

e anz Dar c c tne necessa7y snipinc cocumen-s.
 

7.. -ielc Acceptance Testing
 

Tne LorTracTor's proposa' snail Drovice, in ceTa '.,;erforman:e
 

auar--nTees and evaluation procedures for the system and its macr
 

components, whe-her suppl ied from the U.S. or mace in Egypt. These
 

s11l! i !uce, as a minimum, the followinc:
 

scar array performance cuarantee ex:-essec, in part, aE 
C - - ve nua'anTeeinc tC avena2- I oC-::)u- c; ar.a-, tre 

'unction o- Tne a'e -ce 



load over a sustained
o Operating efficiency as a function of 


running time.
 

ope-ational performance.
o Control system full 


their authorized representatives shall
EEA/EREDO and/or 


by the contractor at
parTici~aTe in a 30-day acceptance Test conducted 


the guaranteed
the sITe. The contractor shal! sunmit in the proposal 


solar array Dutput. Tne EEA/EREDO, or its aesignated representative,
 

will measure -olar array operating conditions at a number of insolation
 

Test period. Calibrated
levels Tnrougnout the 30-day 	 acceptance 


temperature measurement instrumentation
pyranomeTers, curve Tracers, and 


will be use".
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The fol lowinq training progra, ard materials are required frorr 

orograms fall intothe contractor for tnis project. These Traininq 


three oeneraI areas: clssroofn Training in Cairo, in-factory training, 

riinInc at Hel iopol is, E-ypt. Traininr -tneErr. L.) . or-Tre-i 

; conTent and presentalion t Dm intormdlsession. rtn maTera l-s v,-;ry 

more forma I group "lectures ancnStruu i Zn 

worr Sor!". ne sections below describe the training requirements. All 

in English. All 

"one-onL-on Ie" Ty rct To 

raining arid mdIeriais wi II be written and conducted 

emercency startup and shut-Gown procedures must be provided ir. both 

2nclisn and Arabic.
 

6.1 Operator Training Program
 

be given in Cairo for EEA/EREDO
Forma! classroom training will 


P:ultry en',ineering, operating, and maintenance staff in the
 ano General 

Gesiin of The Solar IDH and Waste Heat Recovery Systems. This training 

per cay) and inTencec*s at-c;7aTed -re ;or 20 hours (5 rays, 4 nours 


T eTe ' a.. Poultry an understandinc
OvA " General staff with 

, ne e7- reefnC :aramerers, design process, and decisions whicn 

the This Training will beresuITe :n tr',e final design of system. 


c ncuC F: t t n -7 s drl of tne instal lation . and is not intenoea To
 

e s!: arate oec;cated Travel To Zairo. 

As part o: Tnis proposal, T-be ConTracTor snall oevelo: a 

syl iabus Tnat Drier ly summarizes topics and content of trie classroom 

cesI- T'aininc yDzcrar.
 



6.2 Maintenance Training Program
 

De given in Cairo for selected
 
Formal classroom training will 


operating and maintenance

General engineering,
EEA/EREDO and Poultry 


and
 
sTaff in tne operation, maintenance and repair of the system 

for 20 hoursThe training is anticipated to be 

individual components. 


working
The Traiiing will utilize the actual 

5odays, 4 hours per day). 

topics as installation
 
orawinqs "or this project to cover such 


labor requirements.

procedures, specifications, conTruction schedule and 


Poultryto fami liarize EEA/EREDO and General 
This Trairning, is intended 

as well as the project
details of tne installationsTa'f witn the 

aspects of the project. System installation will begin as 
manaaement 

and the operator training
 
soon as fol lowing this training
possible 


program (Section 6.1).
 

Thermal IPH and
The Contractor is required to operate the Solar 

30 days after the system is
 
Waste Heat Recovery S:'s.-ems for a period of 


During this time period the
 
aesignated as operational by the EEA/EREDO. 


conT rdctor shal; provide an on-the-job training program in the
 

of system and equipment

ope-atior, ma;r.tenance and repair the 


a minimum of 20 hours
 
comsonenTs. The training procram snall consist of 


of on-the-job (OJT)
of on-sirE; formal classroom training and 140 hours 

the contractor shall develop a
 
field Trainrc. As part of the proposal 

that briefly summarizes tne 
aDus for The on-site Traininc programs. 

be Taught.

Topics, operating and maintenance procedures 

which will 


Training will consist of
 
It is assumed that the OJT field 


and Poultry personnel accompanying the
 
selecTed EEA/EREDC General 


during normal daily operational TaSKS. The
 
contractor personnel 

as part of th:s proposal, the 
contractor snail briefly describe, 

Recovery operatingSolar Thermal IPH and Waste Heatirinerary of tne 
into accountan ca. itinera-ye-s"',el over averace The should Take 

n 'ure of This f"eld Test, i.e., The Egypt ., enTi ee" 
T< Derc'sTraiion 

of any s:e: aliz , equ :me!Toperationm s- u! 3ersTanc tnr c 0,iora-: 



6.3 In-Factory Training Program
 

to provide and/or coordinate
 
The Conti-actor is required 

Iraining on the operation, maintenance and repair of tilt! 
in-factory 

and major equipment
Waste Heat Recovery systems

Solar Thermal !PH and 

raining is anticipated to take pla d& tI e 
conmr.nlen Ts. Tht) , t 

the fol lowing components:facilities tor 

tanks and condensate return systems. The 
resnecTive manutacTurer's 


solar array, flash steam 
The total number of
c',>ssroom and "hands-on".Training shouid be both 

is not expected to exceed 20 days covering all subsystems.

training days 


for the visiting engineers are the responsibility of
 
All expenses 


part of this proposal, the contractor shall develop a 
EEA./EREDO. As 

syllabus ror the in-factory training and suggested itinerary for the 

program.
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E.0 OPERATION AND MAINTENANCE MANUALS
 

the minimum
 
shall provide manual(s) prepared to 


The contractor 


is to be used tor operation,
The manual
content listed below. 

Solar anc Waste Heat
 

rehair and logislic support for the 	
for
mairntenance, 	 De aetivered To EEA/EREDO
shall 
r~covery Systems. All manuals 


t the site.

To the arrival of equipmen at 


days prior
revew at least 30 


will e revised as neeaed
Manual(s)

:,I manuals chat1 De in Engl ish. 

30 days after the completion of no later tnan 
ana a fnat set submitted 

The minimum requirements for the 
the 30-aay acceptance testing perioo. 


folowing subjects:
include chapters on the
manual(s) shall 


System DescriptionB." 


limited to the following:

This chapter shall include but not be 


page composite illustration of the Plant equipment
 

and layout
 

the maJor assemblies
 

- a fLIl 

- an illusT-atian(s) callinc out 

Type of e-uipmenT and its 
- a basIc oes riptior of tne 


purpose
 

- a function block diaoram 

- TaDles listinc equipment supplied and ecuiment reQu ired 

ou- no- suopliec, if an-, 

- TecnnicaK environmenra, an. pnysica!
0 ecni.Tables 


appr-o-riate
characTeristics, as 


S.2 System Installation
 

This 	chapter snall incluce:
 

of equipment
- information on unpacking and proper location 


- interconnections and initial pre-operaTional adjusTmenTS
 

cables and ounoa :or requirements
- aeai Is cf sTruciure, 

.a& aor.'tica. e)
 



for each equipment iKerr 
operatinq ranges (voltaae, current 

and system)
 

8.3 Systeu, 0,eration 

This cnapter shall include: 

operating anc
 
s-ep -r,y-sTep procedures for starting, 

STOpping Tme equipment 

resu Ts expected from properl;- meter readings and/'or 


and operated equipment
:djusTed 

calling out all operational
- Tables and I lusTrations 

their functions (all references
 
controls and indicators and 


the manual shall
 
To controls and indicators throughout 

fo! I.yw these designations) 

- means for setting array ti It angle 

Operation
8.4 Principals (or Theory) of 


This chapter shall include:
 

based on a block
 - a functiona! descrip 
+ ion of the equipment, 

d i acram 

for complex mechanical fee-ures, a complete exp!anation,-

cu.awa. drawings
us nc block diagrams, explooed views 	of 

- major assemblies broken into individual circuits, 

circuit analysis keyed To 
aoComoanied by cump fete 


simplified schemaltic
 

- Drie" 3escri:tion jf conventional circuits 

circuits
 - ceTai ;ed aesript ions . omplex and novel 

power, load, and state of charge curves for - typical azi ly 

each component
 

(Prevent ve/Corre:TI've.
E.5 MainTenance 


This 	chapter snail include:
 

all equipment including
- F. maintenance schedule for 


a'sTmen't-S 
anc Dr-oceaures
 

- oiS04r recommencec Test equipmerT 



8.7 

lubrication data
 

locate trouble and

tchnician to
permits a


information that 
 To theor adjustments
repairs
to make replacements, 

eq u i pment 

is notthe procedure
or where

for complex equipment 


and reassembly
of disassembly
an outline
ODVioUS, 
proceoures
 

test procedures
special
details of 


for relays
information
maintenance
complete adjustment and 

devices
and other electro-mechanical 


for maintenance
tools required
list of 


8.6 Parts List
 

of descriptive
of a tabulation
list shall consist
The par-rs 

commercial
 repairable/replaceable


data on a'l electrical components and 


Ali parts shall be
 
in the equipment.
components 


The parts list

or vendor mechanical 


implement reorder/replacement.
to
sufflcien~ly described 


shall 
 least the following informatfon:
at
conTair 


(a) Reference aesignation
 

(b) 	Name and description of 
part
 

coce and 
 part

(c) 	True Manufacturer's 


coces and addresses)
manufacturer's 


(d)Quant'ty
 

Drawings
 

TO drawings previously specif~e , trne 

In addition 


lisT
number (and 


foIlovin:
 

be included:
snall 


components, prinTed
individual major

(a) Schematic diagrams of 


the cert ifies

where applicable,
boa Cs an-,wirinc 


equipment arawincs
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(b) Logic diagrams
 

diagrams
(c) InTerconnection 


(d) Catling diagrams
 

(e) Wirinq diagrams
 



9.0 SPECIAL PROVISIONS
 

9.1 Site Access and Local Labar
 

Contractor ;)ersonnel
Employees and represenTatives of the and 

business with the Contractor relating to the Contract, wi I 
ConduZting 

for thtenter the General Poultry plant 

ue Qranted d revocable permit ic 

the facilitieE
 
purpose of installation, operation, and/or maintenance 

of 


Access to and movement within this
 
under this Contract.
and equipmen; 


of the securiTy

subject to restrictions and provisions


area is 


instruction in effect.
 

to maintain satisfactory
It is the Contractor's responsibility 


his employees. Representatives of the Contracting

labor relations with 


disputes
in labor relations matters unless 

Officer will not participate 


the proper performance of the contract, at
 
develop that interfere with 


assist in settling the
 
which time the representative may endeavor to 


local labor wnenever
is encouraged to hire
cifficulty. The Contractor 


possi ble.
 

9.2 Protection of the Environment and Personnel
 

environmental

During all operations, all EEA!EREDO and local 


The EEA/EREDO will
 
and ia:or requirements shall be rigorously observed. 


present an immirent
ricn, to suspend any operation judged to
re'rn trhe 


or a violation of applicasie

tnrea Tc tne environment or personnel, 


management agreements,
laoor laws and regulations or na-ural resources 


afTer aivinc roTice to the contractor.
 

9.3 Public Release of Information
 

no public rele:se of information or pnotogrL.2hs

There shal I be 

or other documents result-nc
aspects of this Tontract
concernin: the 


prior wrltte!. apDrovel of tne EEY/EREDO.

f-om TiE OOntraCT withouT 


-R6 /-




9.4 Pre-Award Survey
 

The EEA/EREDO may make a pre-award survey of the faci Iities of 

any apparently successful bidder to determine whether or not such bidder 

is acequately qualified to perform the requirements of any Contract that 

may be awardled in the basis of this specification. Investigation may be 

conducTed to determine that the Contractor does regularly engage in the 

performance of work of tne type covered by the specification and has a 

satisfactory ,ecord of performance in this field. The bidder is 

required to subrnil information, as well as any other related material,
 

requested by EEA/ERPEO audit agpncies during the course of the preawara 

survey.
 

9.5 Minimum Proposal Requirements
 

The contractor is required To submit as part of the proposal
 

the following:
 

9.5.1 Orcanization Chart. Show the organization for accomplishing
 

and managing the project. Explain briefly the responsibilities of each 

e.ement shown on the organizational chart. identify key personnel by 

-ame in each element and submit their 7urriculum vitae (resumes). Show 

Tne line. of authority within the organization. If important portions 

ol Tne project a-e To De subcontracted (e.g., design of the system), 

idenTify the subcontracted function, the subcontractor(s;, the 

suDcontractor(s) Key personnel, and which elements of the organization 

will manage the subconrract(s). 

9.5.2 Key -ersonnel and Resumes. Provide resumes of 'ey personnel,
 

including those of the subcontractor(s). Be explicit in ioentifying
 

past training and experience of each individual which qualifies him/her
 

for The position to be held in the organization.
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Plan. 	 Indicate tne type and approximate number of
 
9.5.3 	 STaf;inc 


required in each elemeot of the organization chart.
ski led 	personnel 


STate whether or not the required perzonnel are available within tne
 

comment on the availability of neeced skilled

orqai.izaTlon. If not, 


and outline a schedule and plan for

personnel within the labor force 


r,c:rui1mt:fln anc/or 	 training. 

9.5.4 	 kei-aed Experience. For each of the categories of experience
 

cescribe projects or contracts which have provided your

below, list uc 


proposed subcontractor with related, qualifying
firm or 	Thdt of your 

(1) dates during whicn
experience. The descriptions should include: 


contract was accomplished by your firm, i.e., 


the work was accomplished; (2, th9 scope and price of the total project 

or contract; (3) statement of what portion of the total project or 

an explicit description of 

or role 	of your firm; (4) financing arrangements;
the responsibi lities 


(7) number of
,5) references; (6) approximate payment for your service; 


similar projects, location and contact person.
 

List and 	discuss projects or contracts
9.5.5 Construction Proiects. 


providing experience in the construction of facilities, particularly
 

tnose using Solar IPH/Wasle Heat Systems.
 

List ano
9.5.6 	 ODeralion and Maintenance of Solar IPH/Waste Systems. 


projects or contracts providing experience in the operation
discuss 


and/or mainTenance of Solar IPH/Waste Systems.
 

For each of the 	items listed, state which of the following
 

functions were 	 the responsibility of your firm; (a) start-up of
 

(b) operation of facilities; (c) routine maintenance; (d)
facilities; 


Also state, what type of facilities
periodic overhaul 	of facilities. 


(e) solar thermal 	systems; Cf) controls; (g) electrical
 were included; 


switchaear and protection eouipment; (h) other. If "other" is lisTec,
 

please identify or explain.
 

:. "9-3P-_N/*.T 




9.6 Post-Award Site Visit
 

Upon conlract award, winning cuntractor personnel are expected
 

To inspect the Hcliopolis site to satisfy themselves as 1o all general
 

the design and installation of the
 
and local conditions that may affect 

IH'Ii'Ie Systems. EEA/EREDO, and/or 	 authorized

So~a : Heat 

will be at Time detai led 
representative personnel, available that for 


prior to initialion by the contractor of detailed system

discussions 


design.
 

9.7 Summary of DeliveraDles
 

9.7.1 Contract Documentation Schedule
 

WEEKS AFTER
 
CONTRACT AWARD*
ACTIVITY 


(a) Project Schedule .......................... 
2
 

(b) EEA/USAIV Approval of Project Schedule .... 5
 

..................
(c) Detailed Desiqn Complete 	
16
 

(d) 	 EEA/USAID Design Review Complete
 

............
(Authorization to proceed) 	 20
 

Within 2 weeks of

Written Results of Component/Subsystem
(e) 


test completion
....................
In-Factory Testing 


Cf) System Operations and Maintenance 	 Within 4 weeks of
 

System acceptance
Manuals ............................... 


'g) Unscheduled Maintenance Reports ........... 	 As required to
 

document unsche
culed maintenance
 

througnout tne
 

2-year support
 
period 
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Contrat hardware Installation Schedule
9.7.2 


(a) 	 Site Preparation Complete, Harawore 

Delivered (D) to Site .................. Day 0 (D) 

(t)) Construction Completed, Solar Thermal IPH, 

and Haste heat Recovery Interconnected 

iVh +te Existing Facility ............. D + 120 days 

(C) 	 System A,:cueptance Te,t omptle e ............ D + 150 cays 

System Drawings and System Operations(d) 	 Final 

D + 180 days
aid Maintenance Manual Submitted ...... 


one week is allowed for transmittal and
In this schedule, 


receipt of documents mailed from either 
the United States or 

Ca i ro. 
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Appendix -A-


Proposed Process Flow Diagram
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D~oosec ct Diacran 

Tre Fl. flaQram M-1, indiCatr *he proposed process flow, 
iesbu~e,emperatures, and relati.ships TO The system aescribec t. 

tns Statement of Work, SOW. 

The foliowing list describes the Flow Diaqram streams. 

the poultry supplied to the scalder for processing(l) 	 Poultrv In 

(2') 	 Poultry Out - the puultry solids coming out of the scalder 

the water carried in the feathers of tne'2") 	 Poultry W(ater Out 

pou try
 

(3) 	 Rencerina In - the poultry solids from the processing to the 

rendering cooker. 

(4') Vapor Out - the process vapor released from the rendering cooker 

(4"1) Va)or Od-. - the vapor released from the rendering cooker to the 

preneaTer from the dead poultry (DOA) 

(5!) DrccessE- Poultry To Packaging - the poultry that has been 

processec and is reaa\ for packaging
 

'5 1) Zrocess water to Drain 

(6) 	 Dou!-ry DOA - tne poultry tnat dies oefore arriving at the plant 

SiTe 

(7) 	 Rendering Out - the solid waste from the rendering cooker 

R601, 3.:-	 A-2
 



(8) 	 Rendering Condensate Out - the high pressure vapor exiting the 

rendering cooker to the flash tank 

(9) 	 Flash Steam - the flashed ,team from the rendering cooker
 

condensate
 

10b) 	Batch Make Up Water - the daily refill water from the solar system
 

To refill the scalder before the start of each process day.
 

(10c) 	Continuous Make Up Water - the water from the solar system re

quired to maintain the level in the scalder during a process day. 

(11) 	 System Out - the steam produced at 8 bar by the boiler delivered 

to the scalder and rendering cooker 

12) 	 STeam to Scalder - the portion of steam produced by the boiler 

that is reduced to 1 bar pressure and delivered to the scalder. 

(13) 	 Condenrate Out - the condensed steam out f the scalder.
 

,14) 	 Make Up - the water that is returned to the Doi ler as make up for 

losses. 

(15) 	 Low Pressure Condensate - the condensed steam from the scalaer and
 

returned to tne ma&e up Tank
 

(16) 	 Not used
 

(17) 	 Flash Conaensate - the water condensed from the rencerinq cooKer 

steam and returned to the make up tank 

(18) 	 Make-up Steam to Scalder
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(19) 	 MaKe Up Water In - water supplied to the solar system to make up 

for system iosses 

(20) Not used 

'21) Evaporation Losses - the losses in the scalder due to evaporation 

(22) 	Radiation Losses - the losses in the scalder due to radiation
 

'23) 	 Fill Water Out - the water dumped out of the scolder at the end of
 

a process aay
 

(24) 	 Steam In - the steam supplied to the rendering cooker by the
 

boiler at 8 bar
 

(25) 	 Radiation Losses - the losses in the rendering cooker due to
 

radiat on
 

(26) 	 Fuel Used - the fuel consumed in the production of the steam
 

requl re,
 

(27) 	 Burner Losses - the losses due to ourner inefficiency
 

28) 	Other Losses - the losses due to radiation and distribution
 

inefficiencies
 

(29) 	 Steam In - the steam supplied to the deaerator to maintain the 

-ecuired Temoerature 

(30) 	 Other Losses - the losses from the aeaerator due to radiation
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GENERAL POULRTY M0JPAC 

EXISTINE JPACOI 

DESCR:PTION 

LCA:TION 
(LBHR) 

I [EE F' 

BIRDS 

IN 

1 

35,690 
97 

BIRDS 

OUT 

2' 
39,63O 

115 

H20 WI 

BIRD 

2 
7,144 

140 

BIRDS TO 

RENDER'6 

3 
9,923 

115 

H20 TO 

VENT COND 

4' 
.,442 
212 

H20 TO 

VENT COND 

4 
1,034 

212 

PROCESSED 
BIRDS 

5' 

29,768 
115 

H20 FROM 
BIRDS 

5 
7,144 

140 

DOA 
BIRDS 

",37E 
7v 

FRESSURE PSIG) 

H (BTU/LB) 
9 iB!U/HR) 

52 
2,062,880 

66 
2,63t,416 

198 
771,574 

66 
658,854 

1,150 
8,558,156 

1,150 
1,186,633 

66 
1,976,562 

108 
771,574 

30 
4_,8? 

GENERAL POULRTY MiJPAC
 

COND FROM H20 TO LF COD
FILL MAKE-UP STM FROM SIN TO 

EXISTIN6 MWJPAC0I SOLIDS FRO COND LP SIM 


SCALDER SCALDER MAKE-UP TO 	DEAIR
H20 BOILERS
COOKERS FR F T'K H20
DESCRIPTION COGKERS 

11 12 13 14 !5


9 108 10C7 8LOCATION 

N/A 7,166 7,482 14,032 1,736 1,736 14,032 N.
 

M (LE/HR) 2,e25 	 12,297 

72 347 250 250 72 NIA
 

347 NIA 72
T (DEG F) 347 

15 NR N!A


E 	 1R-SSRE-,I!5 h/A AIM 	 NR 115 15 

40 1,193 1,193 219 4 NA 
H (ETU/LB) 252 31q N/A 40 

Z,72:L8 266,650 299,287 16,740,623 2,070,508 380,251 561,255 N/A
iET/HF} 711,939 N/A 

GENERAL POULRT, IijFA-


STr TO LOSSES
 
EIISTINS MWJPACOI BOILER F. TANK MAKE-UP H20 TO SCALPER SCALDER SCALP 


CONO STM TO SC SCALDER V LOSSES R LOSSES DRAIN COOKER COEP
 
DESCRIPTION FEED 


24 25

16 17 18 19 20 21 22 23


LOCA'IDN 

, (LFiHR) 14.032 N/A 1,736 14.i48 DELETED (3381 0 (7,166) 12,297 0 
140 347 34' 

347 72 DELETED 140 140NIA
Fi 72T (DEHE 
N; DELETED NR ATM Ar1 (:5FRES1URE(PSG} 15 NA i5 

lOB 1.9 N;
1,192 40 DELETED 106 NR

F iTU/LBI 4C, N/A 
5R5,937 DELETED 2,630) 	 . .t.-, .)


G (BTUIHR) 5M1... 	 IA 2,06L,752 (36.500) (1H (, 5.i 
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GENERAL POULRTI MwrPA: 

EJISTIIG MWJPA'CI 

CESCRIPTION 
LK1i1ON 

;LP.HR) 
I DE F 
FESSUR(HPJ16) 
H (BTU/LB) 

PTU/HR) 

FUEL TO 

BOILER 
26 
NR 
NR 
NR 
NR 

21,575,34 

STACK 

LCSSES 
27 
0 

NR 
NR 
NR 

(4,044,832) 

BOILER 

RAD tOSSES 
28 
0 
NR 
NR 
NR 

(1,350,774) 

dQI.O dQ3.0 , 

Bill/HR BTU/HR DIU/HR 

,,69,258) (I0,733,177) (21,575,134) 

54::E. C:
 
.. -t 
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A Summation of the Daily Total Solar Radiation Re~eived on Surfaces o4 Variou
 

Orientations in cal/cm 

Month Normal Horiz. SoJth North East West 

Jan. 720 360 485 44 215 215 

Feb. 752 435 440 49 250 250 

March 796 523 350 56 273 273 

April 830 600 226 65 275 275 

May 863 650 150 106 288 288 

June 864 662 115 130 295 295 

July 858 650 130 116 288 288 

Aug. 828 610 190 80 285 285 

Sep. 790 546 293 59 270 270 

OcT. 714 438 385 51 240 240 

Nov. 672 361 452 45 216 216 

Dec. 660 330 466 42 202 202 

Annual 779 514 306 70 258 258 

Data Supplied by EEA/EREDO 
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Appendix -C

-ield Test Data A.quisition SysTem
 



SPECIFICATIONS FOR A
 

FIELD TEST ONSITE DATA ACQUISTION SYSTEM (ODAS)
 

The Renewable Energy Field Test instrumentation system will be use,
 

To monitor IPH, PV and wind energy system installation at urban anJ
 

remote cesert locations in Egypt. These energy systems include main
 

as
Dower sources (solar" collectors, PV arrays and wind Turbines) as well 


field Test applications.
ancillary subsystems depending on spec;fic 


solar storage, solar
These subs~stems include the solar array, 


circuilation, solar distribution, meteorologicl data and a variety of
 

waste heat characteristics.
 

The on-site data acquisiton must be a stand-alone system. Failure
 

of the system must not affect the performance of the field test system
 

Inat is being monitored. The ODAS must have an on-site data storage
 

system thet is non-volatile and capable of easy physical removal anc
 

for data removal and long-term storage.
transport to another location 

One form of the non-volatile storage system must be microchip/ EPROM or 

CMOSRAM - Type system that can be "milked" on site easily and without 

canaer of a loss of data.
 

The OSDA must be a microprocessor based data logger with 

prosrammable input channels and output formats both analog and digital.
 

The user must have control over sampling frequency and output period for
 

each c.,annel. The capariliT To multiplex some of the channels is aso
 

required. Primary design objectives for the OSDA system snoulc oe 

low power and the ability TOreliaOility, simplicity, small size, 

(especially highcoerate in environmental extremes as specified 


sTanc-aIone
temoeraTue, and sano/dusT). The unit must be capable of 


natTery operation for a period of at least one month, preferably for TwO
 

months.
 



The 	following minimum specifications are required for the OSDA. I,
 

an 	exception must be taken to one or more of these requirements, t
 

exception sha!! be noted and a clear explanation given as to why The
 

bIdder hal eves that the exception should be accepTablc to the
 

purchaser.
 

Svsrem Power Renuirements 

o 	 Capable of operation using self-contained batteries
 

o 	 Capability of 1he use of an external power source to allow
 

continued data collection while changing batteries is
 

aesirable
 

o 	 Capable of transient protection from spurious electricl charges
 

or IigOhtni (g.
 

Environmertal SDecifications
 

° 
o 	 Ambienrt Temperature: -5 C to +55* C 

o 	 Relative Humicity: 0 to 95 percent non-condensing
 

o Imoervious tc airborne sand/dust.
 

Analo nDuls
 

O 	 Number of channels: At least 12 channels
 

o 	 Voltage Measurement Types: Differential or single-ended
 

Accuracy of Measurements: at least + 0.5 percent
 

/ 	 . 



Rance and Resolution: Selectable for any input channel from
0 

microvolts to several volts full scale
 

o 	 Sample Rates: At least once per second for each channel
 

c Multiplex Capability: at least four channels
 

=ulse Inpues
 

o 	 Number of Pulse Counter Channels: at least 4 channels
 

o 	 Analog and Digital Control Outputs: a total of three
 

resettable channels each is desired with a range of 0 to +/- 5
 

volts with a 0.5 volt resolution
 

o Multiplex Capability: at least three channels
 

OutDut Sianal Interface
 

o 	 Memory: Capable ef storing at least 3000 data points per day
 

for a pe-iod of two months
 

" 	 Display: A visual display of instantaneous stored data is 

requirec on-site for data verification before data removal 

" 	 Periprheral Interface: Downloading of data at the site should 

oe Dy physical removal of the data storage device or simple, 

reliable data downloadina to a non-volaile storage device. 

ST-oage data files snall be IBM-PC compatible on floppy disc
 

eitner directly from the data logger or tnrough a simple, fast,
 

reformatting techique.
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FIEL TEST PERFORMANCE DATA REQUIREMENTS 

Field Test #3 Sola Industrial Process Heat General Poultry 

Channel Output 

CSDA Parameter Type Interval 

T-1 Make-up Water to Soiar Storage Tank -

Temperature A 10 min 

F-2 So!ar Collector (8.0) Inlet - Flowrate P 10 mil 

T-3 Solar Collector (8.0) Inlet - Temperature A 10 min 

T-4 Solar Collector (8.0) Outlet - Temperature A 10 min 

T-5 Solar Storage Tank Temperature A 10 min 

F-6 Solar Heated Water to Scalder - Flowrate P 10 min 

T-6 Solar Heated Water To Scalder - Temperature A IC min 

F-7 Low Pressure Condensate Return System 14.1 -

FlowraTe P 10 min 

T-8 Low 1ressure Conaensate Return System 14.1 -

Temperature A 10 min 

F-3 Low Pressure Condensate Return System 14.2 -

FlowraTe P 10 min 

T-10 Low c-essure Condensate Return System 14.2 -

TemeeraTure A I^ min 

P. , . dC-5 . 3" 



T-11 Steam Flash Tank 13.0 Temperature A 1O min 

F-12 Steam Flash Tank 13.0 Condens;<e Outlet 

FlowraTe P 10 min 

F-13 Steam Flash Tank 13.0 Pressure A 10 min 

F-14 Steam Flash Tank 13.0 L.P.S. Outlet - FlowraTe A 10 min 

F-15 Plane of Array InsolaTion P 10 min 

T-16 AMB DRY BULB Temperature A 10 min 

T-1T AMB WET BULB Temperature A 10 min 

P-18 Barometeric Pressure A 10 min 

F-19 Wind Velocity P 10 min 

F-20 Wind Direction A 10 m 6 

E-21 Watt-riour Meter 

R600/1 5. tT C- 6 



Appendix -D-


Simplified Process and Instrument Diagram
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Simplified Process and Instrument Diararn
 

Using the proceeding Flow Diagram, wiTn The mass and Meat balance 

(Appendix -A-), the S~mplified Prccess and Instrument Diagram was 

developed. 

Tne Simplified Process and Instrument Diagram, indicates the
 

existing and new equipment, with representative instrumentation sensing
 

points identified.
 

Tne sextet symbol represents a mechanical "tie-in" location to the
 

existing system. The host client must provide the "tie-in" and an
 

isolation valve.
 

In addition to the mechanical "tie-in" the host client must provide
 

electrical power to a central junction box.
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Plant Layout
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Appendix -F-


FCHART-4R Results
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FCHART-4R VERSION 2.00 ** 

DATE: (4/()/Fbfkd[JECl: Gerwr F *o OLl try 
FILE NAME: MWJFAC


COMlMENT: Apolical ion Review-Final 

TII~MALDATA' 

GENERAL INFORMATION:
 
2. 00
I SYSTEM TYPE (1-51 


I = DHW-lTANk 4 = DHW-PREHEAT-LOADSIDE HX
 

2 = DHW-2IAN 5= CONSTANT TEMP-COLLECTOR ONLY
 

3 PROCESS HEAT
 

2=N0, 3=ECONOMIC ONLY) 2.00

2 ECONOMICS (I=YES; 


7 COLLECTOR AREA OPTIMIZATION (1=YES; 2=NO) 2.00
 

262.00

4 CITY NUMBER 


COLLECTOR AND COLLECTOR HX:
 
4000.00 SOFT

11 COLLECTOR AREA 
0.72 BTU/SQFT-HR


12 FR-UL PRODUCT 

0.76
 

13 FR-TAU-A-PHA PRODUCT 

0.17
 

14 INCIDENT ANGLE MODIFIER CONSTANT 

45.00 DEGREES
 

15 COLLECTOR TILT ANGLE 

0.00 DEGREES
(SOUTH=O, EAST-90, WEST=+90)
16 COLLECTOR AZIMUTH 

1.00


17 COLLECTOR HX EFFECTIVENESS 

14.70 LB/HP'-SOFT


18 COLLECTOR LOOP FLOW RATE 

14.70 LB/HR-SOFT


19 COLLECTOR-STORAGE LOOP FLOW RATE 

1.00 BTU/LB-F
20 SPECIFIC HEAT OF COLLECTOR FLUID 

1.00 BTU/LB-F


21 SPECIFIC HEAT OF SOLAR TANK FLUID 

0.50 BTU/HR-F
22 UA OF COLLECTOR INLET PIPE 

0.50 BTU/HR-F
23 UA OF COLLECTOR OUTLET PIPE 

0.20
24 GROUND REFLECTANCE 
3.74 LB/HR-SOFT
25COLLECTOR TEST FLOW RATE 


SOLAR STORAGE TANK:
 
1.50 GAL/SQFT
31 SOLAR STORAGE CAPACITY 


32 SOLAR TANK HEIGHT-DIAMETER RATIO 
2.00
 

0.10 BTU/HR-SOFT
33 SOLAR TANK U-VALUE 

70.00 DEG F
34 SOLAR TANK ENVIRONMENT TEMPERATURE 


AUXILIARY STORAGE TANK:
 
0.00 BTU/HR-F
41 AUX TANK OVERALL UA 

0.00 DEG F
42 AUX TANK ENVIRONMENT TEMPERATURE 

DHW LOHI INfORMATION: 
12718.00 GAL/DAN
5" WATEF- HEATER USAGE 


140.00 DEG F

52WATER HEA7ER SET TEM='ERATURE 

S-7I T E SJFZFY TEMFPER4TURE (-!1>00 SETS TO GND TEMr) -: '0.00 DEG F
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--------------------------------------------------------

-------------------------- -------------- ------------- --------------

----------------------------------------------------------------------

---- - --- - - - - - - - - - -- - - - - - - - - - - --- - - - -

Foul try 	 DATE: 04/.)X/86'-OJECT : General 
FILE NAME: MWJPAC
:OMMENT: Application Review-Final 


THERMAL PERFORMANCEN'IFONMENTAL DATA AND 

NVIRONMENTAL DATA 

IkE(G LATITUDE =.: (:)
 
AZ IMIUTH ANGLE = 0. 0
TILT tiNGLL 

TILTED AMDIENT AIR WATER SUPPLY
 

SOLAR RAD SOLAR RAD 

HORIZONTAL 


TEMPERATURE TEMPERATURE
 

DEG FBTU/SDFT-DAY 	 BTU/SQFT-DAY DEG F 


JAN 1329. 	 2I2. 1 57. 1 5B. I 
56.
FED 1606. 2180. 59. 


MAR 193,i. 2174. 64. 
 58.
 
70. 	 65.APR 2215. 2050. 


MAY 2400. 1931. i 77. 73.
 

JUN 2444. 1839. * 82. 1 81.
 

JUL 240). 1862. i 82. 87.
 
89.
AUG 	 1964. 83. 


SEP 20 16. 2099. 79. 8 6.
 

OCT 1617. 2037. 75. 80.
 

NOV 1333. 2006. 67. 71.
 

DEC '218. 2020. 60. 64.
 

= 4000.00 SQFTHERMAL FERFORMANCE SPECIFIED COLLECTOR AREA 


SOLAR INCIDENT COLLECTOR :SOLAR SYS : TANK LOAD TANK TErt 

FRACTION SOLAR OUTPUT OUTPUT LOSS TEMP: OUT 

* DEG F:DEG% , 	 .
 

JAN 5 -. 	 263.11 146.49 145.25 1.22 270.66 102 IC: 

134. 83 133.77 1. 07 249.52 101 1(0:FEB 53.6 	 244.19 
268.36 102 	 10:
MAR 53.6 	 269.62 145. 12 143.89 1.23 


1.31 239.65 105 10
APR 53.9 	 245.95 130.46 129. 13 

1.49 221. 00 109 1IC 

MAY 5,.7 2-39.41 120. 10 118.59 
114 II'JUN f5.6 : 220.72 106.00 104.36 1.64 187.78 

JUL o.2 230.94 107.33 105.54 1.90 175.29 i !i1 
2. 11 169. 04 17-7AUG 67.4 	 243 .58 16. 09 I .9 

SEP 7(. 5 	 25 . 123.-4 121 . 2 .OE 171.86 124 1C2 

25 tC 130.12 128.2Z 1.91 197.65 :1cc;OCT 4.9 
JV 5E. E. 129.8: G--1 128.28 1.56 218.:: 127"
 

;7.5: 136.75DEC 54.4 	 :38.09 1._5 25'.59 

YR, 5.- 2. 15 527.79 15(8. 2- 18.87 2620.75 

U 75 MME, TU ANNUAL OPERATING HOJRS = 2867 

c  



FCHART-4R DESCRIPTION
 

program that simulates the performance

F.I FCHART-4R is a computer 


process heat systems.

of several types of solar hot water and 


It is intended for use by engineers, architects, solar energy
 

who need accurate
 
consu!tants, energy analysts, and others 


the thermal and economic performance of the
information :bout 

solar energy systems included. Features include
 
type- of 


a comprehensive economic
optimizalion of collector area 	 and 

Bureau ot
 
analysis which was developed 	 at the National 


Standards.
 

systems that can be simulated using FCHART-4R include
 
F.2 Types of 


and process heat systems.
hot water
liquid based active solar 

that have either one or two 
System types include systems 


optionally have a collector heat
 
storage tanks and may 


exchanger.
 

.3 The thermal performance report generated by FCHART-4R
 

for solar fraction, solar
 
calculates the monthly average values 


energy incident on the collectors, solar energy collected, 
Tank
 

average tank temperature, and average Temperature
losses, load, 


The program also
solar storage tank.
del i vered from the 


calculates annual 
results.
 

FCHART-4R calculates the

economic report generated by
F.4 	 Tne 

cost of the solar, auxiliary, ant 
discounted life cycle 


are the net savings, internal
Alsc included
reference systems. 


and annual simple and
 
rate of return, discounted payback time, 


the solar energy system relative TO
 
discounted cash flow for 


the reference system. Econom;cs wi II be addressed in a
 

report

se.:paTe cocument; Therefore, the FOHART-4R economics 


wI' :,t De used. 
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Input DaTa Descriptions
 

General PoulTry Company
 

Heliopolis, Egypt
 

General Information
 

I. 	 System Type = 2. 

1.1 	 Two-Tank System (FCHART-4R only)
 

This type of system includes a collector with an optional heat
 
1.2 


a separate auxiliary tank.
 exchanger, a solar storage tank, and 


between the solar storage tank and
 In this 	system, water flows 


Makeup water iF supplied to
it is heated.
the collector, where 


water demand, the solar
When there is a hot
the solar tank. 

the hoT
to the 	auxiliary tank where 


tank provides its output 

If the
the auxiliary tank. 
water 	load is supplied from 


than the 	thermostat
from the solar tank is lower
temperature 

is added 	To
auxiliary +ank, auxiliary energy


setting 	on the 


In our case, the auxiliary
oring it to tne set temperature. 

tank is the scalder. 

-. Economics (YeF=1, Nc=2, Economic Only =3) 

perform a thermal and economic analysis, a EnTer a 	one (1) to 


or a three (3) for economic
Two (2) for thermal analysis only, 


or ly. If either collector area optimization (#3) 
or
 
analysis 


a one (#I)
(#136) options are chosen,
range of areas-fractions 


as these options require economic data.
 must be 	entered, 
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3. Collector Area Optimizalion (Yes-, No=2)
 

Enter a one (#1) to perform -,.: lector area optimization or a 

two (#2) for the area specified in data item 11. Tne uptima: 

collector area is the collector area which results in Tne 

greatest net savi nas over the analysis perioc. Wien 

optimization 

sDpci fied. 

4. CiTy Number = 

AMBIENT 
TEMP 
(DEG F) 

JAN 57.0 

FEB 59.0 

MAR 63.5 

A"R 70.0 

MAY 76.5 

JUN 81.5 

JUL 82.0 

A S 82.5 

SE 79.0 

OCT 74.5 

NOV 67.0 

DEC 59.5 

is se Ie:rtd, the economic data items must btt 

262.
 

CAIRO, EGYPT
 

LATITUDE = 

DEGREE 

DAYS 


(DEG F-DAY) 


148.0 


115.0 


97.0 


63.0 


23. 0 


1.0 


0.0 


0.C 


1.0 


22.0 


81.0 


'38.0 


5-10. Not used in FCHART-4R.
 

R600'2E.zr F -6
 

30.08 

HORIZONTAL GROUND WATER 
SOLAR RAD. TEMP 

(BTU/SQFT-DAY) (DEG F) 

1329.0 57.7 

1606.0 56.0 

1931.0 58.4 

2215.0 64.7 

2400.0 72.8 

2444.0 81.0 

2400.0 86.7 

2252.0 88.6 

2016.0 86.0 

1617.0 79.9 

1333.0 71.4 

1218.0 63.5 

http:R600'2E.zr


C. Collector and Collector HX
 

= 
11. Co lecTor Area 4,000
 

Enter the total collector area. If optimization is selected,
 

this value is ignored. (:.0 square foot is the minimum value
 

accepted by FCHART).
 

12. FR-i Product = 0.72 Btu/hr. sf. F
 

Enter 	the slope of the straight line collector efficiency curve
 

(Value is
as determined by the ASHRAE 93-77 Collector Method. 


for flat U.S. solar collector).
 

13. FR-TAU-ALPHA Product = 0.76
 

Enter the y-:ntercepT of the straight line collector efficiency
 

curve 
as aetern ned by the ASHRAE 93-77 Collector Test Method.
 

(Va'ue is for U.S. solar collector).
 

= 
0.17
 

Enter the va'ue which is experimentally determined by the
 

ASHRAE 93-77 Collector Test Method. (Value is for U. S. solar
 

collectors.)
 

14. Incident Anale Modifier Constant 


15. Collector Tilt Angle = 45 degees, Base Run
 

Enter tne number of degrees (from horizonTal) tnat the
 

collector is tilted.
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16. Collector Azimuth Angle (South 0, East=-90, West=+
90)
 

Enter the direction of the cc .ector relative to South, whicn
 

is defined as zero. Any azimuth between -180 and +180 is
 

acceptable.
 

17. Coilector HX Effectiveness = 1. 

Entr a value of one (C) when there is no collector heaI
 

there exchanger, enter a
exchanger. When is a col lector heat 


value between zero and one. Typical values are 0.7 with
 

I for no heat exchanger.
correctly sized heat exchanger and 


18. Collector Loop Flow Rate = 14.70 lb/hr sq ft
 

The flow rbte per unit of collector area between the col lector
 

array and the collector heat exchanger or tank (depending on
 

whether there is a collector heat exchanger or not.
 

Fluid flow per square foot (SF)
 

of collecTor area. Define as 1.0
 

gpm,'3 4 SF.
 

8.33 lb/gal of water
 

Tne collector loop -;o%rate
 

becomes
 

1/32 gpm/SF
 

* 	 8.33 lb/gal
 

60 minutes/hour
 

14.70 lb/hr s4
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19. Not used as FCHART-4R input.
 

20. Specific Heat of Collector FI..:L = 1.0 Btu/lb°F
 

Enler the value for the specific heat of the collector fluid.
 

The value for water is one (1) when using English units.
 

= 

2'. Specific Heat of Tank Fluid 1.0 Btu/lb°F
 

Enter the value for the specific heat of the tank fluid. The
 

value for water is one (1) when using English units.
 

= 

22. UA of Collector Inlet Pipe 0.5 Btu/hr°F
 

The overall heat loss coefficient U of the inlet pipe
 

multiplied by the surface area A of the pipe.
 

23. UA of Collector Outlet Pipe = 0.5 BTU/HR°F
 

The overall heat loss coefficient U of the outleT pipe
 

multiplied by tne surface area A of the pipe.
 

24. 	 Ground Reflectance = 0.2
 

Tne
Enter the reflectance of the horizontal surface ir front of 


collector. A value of 0.2 is typical except for conditions of
 

snow or water surroundings, or other reflective surfaces.
 

25. CollecTor Test Flow RaTe = 33.74 LB/HR.SF
 

The flow rate per unit of collector area through the collector
 

during the ASHRAE 93-77 collector efficiency Test. (Value is
 

for U.S. solar collector)
 

R600,/1Ej
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26-30. 	 Not used in FCHART-4R.
 

D. 	 Solar Storage Tank
 

31. 	 Solar Storage Capacity = 1.5 gal/SF
 

Enter the tank storage capacity per unit collector area.
 

Typical values are 1.2 to 2.0 gal/sq ft (English units).
 

32. 	 Solar Tank Height - Diameter Ratio = 2.
 

Enter ratio of the tank height to tank diameter.
 

33. 	 Solar Tank U-Value = 0.10 BTUH/SF.F
 

Enter the overall heat loss coefficient of the Solar Storage
 

Tank.
 

= 
70 degrees F
34, Solar Tanin Environment Temperature 


Enter the temperature to which tank losses occur. 70 degrees F
 

is the mean annual ambient temperature for Cairo, Egypt.
 

35-40. Not used in FCHART-4R.
 

E. 	 Auxiliary Storage Tank
 

41. 	 Aux Tank Overall UA = 0.
 

Enter the overall heat loss coefficient U times surface area A
 

of auxiliary tank. This is the tank heat loss per degree of
 

ana
Temperature difference between tank fluid Temperature 


tne
environment. Tank Temperature is assumed to be equal To 
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not water set temperature. The scalder is the auxi liary TanK
 

loss has been accounted for
for this 	application. Scalder heat 


in the energy balance.
 

= 
0.
42. 	 Aux Tank Environment Temperature 


Enter the lemperature to which tank losses occur.
 

Proces's Load Information
 

51. 	 Water Heater Usage " 12,718 gal/day
 

= 

52. 	 Water Heater Set Temperature 140 degrees F
 

EnTer the desired supply temperature of heated water. This
 

temperature is used to calculate the total water heating load. 

53. 	 Water Main Temperature = -1000.
 

EnTer the Tempe-ature of the cold water supplied To the water 

DHW). If a value of -1000 is used, TemperaTure
heatlnc system 


will be set equal to monthly ground water temperature (which is
 

in the weather data file).
 

DC3!1 .	 ~-i1 



Appendix -G-


Servizes and Prices
 

G-1
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G.1 Purpose
 

jesign, equipment, shipment, in-

The Contractor shall furnish all 


to have a Flot Plate Solar Array
stallation, and training necessary 


System for Incustrial Process Heat at Helwan Textiles, Helwan,
 

Egypt that meets all performanco requirements noted this S.O.W.
 

G.2 Price Schedule
 

Total 	Price
Item 	 Quantity Unit Price
A. 


1. 	Solar Array
 

(Collectors)
 

2. Ijmps
 

3. Valves
 

4. 	 Thermal Storage
 

Tanks
 

5. All Controls
 

6. Flash Steam Tank
 

7. 	 Condensate Return
 

System
 

8. Piping, Valves,
 

and Piping
 

Specialties
 

9. Piping Insulation
 

G-2
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Quantity Unit Price Total Price
 

10. 	Equipment
 

insulation
 

11. 	 Electrical
 

12. 	 Instrumentation
 

13. 	 STructural Sleel 

14. 	Design
 

B. 	Activities
 

Freight
 

Insurance*
 

Installation & Check Out 

Tra i n i ng 

DBA Insurance Required 

TOTAL CONTRACT PRICE
 

ODeration & Maintenance
 

Ass istance**
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*To project site in Egypt with insurance remaining effective at least 6
 

months after arrival at the port of Alexandria.
 

**According to the Statement of Work, the Contractors are required to
 

submit a complete program for Operation & Maintenance Assistance which
 

will not be part of the evaluation but be negotiated as part of the
 

entire agreement.
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