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1. Scope of Study

It is essential to betlar the daily lives of citizens lo obtain a slable peace in the
Middle East region. The improvement of living conditions in remote areas is as
important as the industrialization of urban areas for economic and political

staoility.

Most of Syria consists of arid land with insufficieat infrastructure. The
electrification of villages in these areas is the first step towards the country's
further improvement. Howaver, power generating facilities do not hava enough
capacity to reliably supply electricity even to urban zones. To compansate for
insufficient electricity, Syria is very aggressive in trying to find ways to utilize

solar enargy, which is abundant in this country.

Considering the gsographic situation of Syria, we intend to demonstrate, under
the Technical Coopsration program being implemented by the government of
Japan, integrated photovoltaic systems with their ability to utilize abundant
solar ensrgy as an economical means of supplying elactricity in rural areas.

2. ltems of Proposad Study

The study includes a field survey, an investigation in Japan and an on-site test
of the integrated systems to be provided. Through these activilies we will
facilitate the transier of our techho[ogy related (o photovoltaics and ils
applications to Syria. ln addition, we will present to the Syrian government an
extensive rsport on the effectivenass of photovoltaics and further steps to

propagate this type of tachnology in Syria.



3. Pholovoltaic Systems

The proposed integrated photovoltaic syslems consist of the iollowing

subsystams:

(1) Power generatlion and storage
(2) Applications
a. Housa and community (lighting, TV, VTR, refrigerating)
b. Water pumping and distribution (drip irrigation)
c. Desalination of brine (drinking water for people and animals)

d. Industry (food processing, textile)

The general idea of the systerns is depicted in figure 1 of the altached shests.

4 Schedulz

The project is ‘schaduled to be complated in & years as shown in the following
table.

Site surveay, socizl survey

Meteorological observation
Photovaliaic system'design —
PV Plant construciion —
Applications design —

Applications construction T

Plant operation, evaluation S - —




5. Woarks antfcip_aled for 1995

(1} Firmi_hg—up of details of the project through discussion between Syria and
Japan o |

(2) Undertaking field survey: to clarify the needs at the site and to assass the
geographic and social impact of the projsct

(3) Starting meieorological obsarvation by installing measuring facilitizs at the
site o _

(4) Sending a survey team to collect information required for system design and
plant installation _

(5) Designing appropriate photovaltaic systems of and their applications
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Design of Integrated Photloveltaic Systems

1. Design Specifications
(1) PV modules _
capacity: 108 (kW]
array angle: 40 {degrees]
(2) Desalination System
Electricity is supplied from PV array directly.

plant type: RO {reverse osmosis) method
electricity: 3.9 (kW] _
capacity: desalinating water 10 [m3/dayf24hr]

(3) Irrigation System
Water is supplied from the lower pond
:(4) Underground water pumping system
Underground water pumnped up from wells is supplied for sanitation,
agriculture and desalination.
(5) Electricity storage system :
To prepare for night-time eleclricity demand, electricﬂy generated by
the PV system is stored in batteries and/or as a form of elevated water.
(6) Direct electricity demands
community building:  refrigerator, lighting (500W/24hr)
individual houses: lighting, (TV), (VTR) (100W/10hr)
dairy products stock room: freezer & refrigerator (2kW/24nr) '

~ 2. Daily available electricity from the 108kW PV system
From the solar irradiation data of Syria, daily available electricity
is estimated as follows,

solar irradiation generated electricity

winter .(January) 3.28 [kWhlm2/day] 289 [kWh/day]
summer (June) 6.34 [KWh/m2/day] 530 [kWh/day]
Electricity balance is calculated on the basis of electricity generated in

wirter.
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3. Equipment operated by PV eleclricity directly
- The priority sequence is as follows.
(1) Dairy products stock room (freezer & refrigerator)
(2) Community building (refrigerator, lighting)
(3) Desalination system
(4) Pumping system for wells
(5) Irrigation system (water distribution pump)
(6) Pumping system for water elevation
- Output voltage-from the PV array : 200 {V]
- All of the equipment is operated via a CVCF or a VVVF (efficiency: 0.9)
(1) Dairy products stock room
equipment spec. s freezer & refrigerator 2 [KW]
operating hours . 8 hours (2:00--17:00)
power consumption : 8 [hr] x 2.0 [kW]=16 [kWh/day]
{2) Community building -
equipment spec, - refrigerator, lighting 500 [W]
operating hours : 8 hours (9:00--17:00)
power cansumption : 8 [hr] x 500 {W] = 4.0 [kWh/day]
(3) Desalination system

equipment spec. : RO type 3.9 [kW]
desalinating water - 10 {m3/day/24hr]
operating hours : 6 hours (10:00--16:00)

power consumption  : 6 {hr] x 3.9 (kW] = 23.4 [kWh/day]
(4) Pumping system for wells

equipment spec. - 80--100m, 0.15 [m¥min] - 5.5 [kW]
pumped water 63 [m3/day) ‘

| 5.5 {m3) for RO, 7.5 [m3] for living, 50 [m?3] for irrigation
operating hours . 7 hours {9:00--16:00)

power consumption 2 7 [hr]) x 5.5 [kw] = 38.5 [kWh/day]
(5) Irrigation system '
~ equipment spec. : | 1.5 (kW)
operating hours . 6 hours :
power cor\sumption_ ;6 {hr] x 1.5 (kW] = 9.0 {kwh/day]



(6) Pumping system for water elevation
equipment spec. - 30 [m], 0.85 [m3/min), 7.5 [KW]
power consumption  : 260 {kWh/day] - 16 -4 -23.4-38.5-9
= 169.1 [kWh/day]
pumped water 1285 {m3/day]
(7)-1 Battery capacity {(with power generation system by elevated water)
Batteries are used only for the loads (1) and (2) as a back-up system
of the hydraulic turbine.

capacity £ 200 {V] - 400 [Ah] (17$-4P)
(7)-2 Battery capacity (replacing the system of power generation by elevated
water)
capacity 200 [V] - 3000 [Ah] (175-4P)

4. Equipment operated with stored eleciricity
-To cover the night—ﬁme demands (dairy products stock room, community
building and individual houses) ' o '
- The efficiency of hydrauhc turbine : 80 %
- Generated electricity from this system is estimated as follows,
1285 [m¥day] x 9.8 x-26 [m] x 0.8/ 3600 [s] = 72.8 (kWh/day]
(1) Dairy products stock room o
equipment spec. - freezer & refrigerator 2 [kW)
operating hours . 16 hours (17:00--9:00)
power consumption - 16 [hr] x 2.0 [(kW]=32 [kWh/day]
(2) Community building - : |
equipment spec. " refrigerator, lighting 500 (W]
operating hours 16 hours (17:00--9:00)
power consumption : 16 [hr] x-500 (W] = 8.0 [kWh/day]
(3) Individual houses
Excess electricity (72.8 - 32 - 8 = 32, 8 [kWhiday]) is utilized by supplying
it to individual houses in the night-time.
--example--
30 fhouses] x100[W)] x10 {hr] = 30 (kWh/day]



5. System operation chart

The vertical axis - :(+) PV direct, (-) stored electricity
The horizontal axis : time (0--24 hours)
(kwh]
20 ¢ B}
B invertor loss
40} A elevation pup
Irrigation
20 | Bwell pump
individual house
10} & canmnity building
0 s r'E : -
1 2 345 9010111213141516

6. Capacity of upper and lower ponds
upper pool : 4000 [m3)
lower pool : 4000 [m3)

7. Utilization of excess electricity in summer
(1) BC electricity (PV)
Excess DC electricity available in the day time during the summer season
is as follows,
530 [kWh/day] - 289 [kWh]/day] = 241 [kWh/day]
(2) AC electricity (stored)
Should all the excess electricity be stored and converted to AC, the
following electricity is-available during the summer season, provided that
additional storage and inverting facilities are installed.
241 [kWh/day] x 0.62 x 0.8 x 26 / 30 = 104 [(kWh/day]
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QUESTIONNAIRE

1. Social Survey of Local Residents
(1) General items
- make-up of the community,family unit
- occupations(e.g. agriculture, livestock farming)
- incomes, expenditures{cash crops, livestock,dairy products, self supporting
goods, etc. )
- religions, education,recreation

(2) Water, energy,. etc.
- energy utilization such as fuel,lighting,etc.
.« ways electrical apparatus are used
- present state of drinking water

2. Survey of Residential Needs
(1) Improvements '
+ supply of electrical ‘power to communltles(llghtlng TV, VTR)
- supply of electrical power to meeting f30111t1es(11ght1n° TV, YTR)
. drlnklng water supply

{2) Fostering local industiry
. tree planting (justification of cash crops and vegetable gardens)
- drinking water for livestock
- storage fqr things such as dairy products
, agro—industry(productibh of edible oils, for example)

3. Survey of Natural and Meteorological Conditions
(1) Sources of water,environmental conditions
- condition of water supply,water quality
- findeing suitable sites for pump steorage power/PV(enume1a+10n of proposed
site)
(areas lacking electrlclty isolated by hills, abundant ground water, good
water quality) : : .
(suitable sites:portion of residual evaportion [TDS]l.GGO"l.ZUOmg/l)
- whether there is drainage for effluent from desalination ' '

(2) Meteorogical conditions
- quantity of solar radiation, DFEClDLtathﬂ
- ambient temperature, humldlty wind direction,wind ve1001tY'
- oceurrence of earthquakes,lightening,salt damage, hurrlqanes

4 . Electricity supply in Syrla

(l ) Electricity supply _
* power generation capability and supply load
- distribution to areas lacking electricity
- electrical development planning



(2 ) Methods of supplying electrical power
- distribution voltage and transmission voltage
- types of electrical generation
- reliability of supply

{3) Present types of existing surveys
5 . Gauging system and present state of photovoltaic power generation
6. Outline of cooperation from other nations and international organizations

7 . Others
+ possibility of securing a labor force
. possibility of leasing(such as heavy machinery and vehicles)
. peréonnel expenses per unit cost
- working hours
- holidays
- currency value(dollars)
- cooperating organizations
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1. VAT LHH
(1) HEBLY AT A
® YRFLTUv Y

PV {YA" -y &
EEh
@ EtEZ4
O FEHOTFHEHE 140 kWh/Day ( 3.5 k¥h/Day X 40%F)
(Z#7 80 kWh/Day, EH#f 171 ki¥h/Day)
O BRFEOR 40 &
® BBBRAERRT ;
O KBpEMm 53 k¥
O V- EK : 465 n?
O A vnR—% - 30 kvVA

O ¥%Ti : 844 k¥h

(2) BHERY TV AT A
@Q YAFATOaw 27X

PV ' {YN =% BFFGRT)
@ HEZH
O #FEOES 300 m (KiE T 250 m)
O #HAAEILNFTOEEKE 30 m
O #PF#ErLFHECoER 1,000
O MSHEKE 20 n®/Day (EH1)
O EHHHBEE 8 Rl (MEWE  0.056 o /min)
@ BRBSBEERNE _
QO BYTEHEE 7.5 kW GRTERE)
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O ®=Va2—)VHERE 114 m®
Q 4 vis—¥ : 10 VA
FVIKE = 9.8+ Q¢ (BR+BEZIEREUR) SRS/ BKHE
= 9, 8 +0.056,760 - (250+30+13).70.85,/0.4
= 7.88 . .
Bk - B, YISP-54, BE300m, AEBUETFIL 5 EE&L0%0D
W% A,

BT R N THE Toan TEHES ' _
o kR 200(7.5/7.88) = 19 m®/Day RENRAZFNAS,

#33 —



(3) BERARY TV AT A
O vAFAT7uy 2K

PV 17N ¥ BHE (BT

@ FrE &M

O HFEPDEX 80m  OkEFET 30 m)

O Byl ' 22 k¥

O HEHD BRI ' 6 Kffa)
@ HWRBSERBE

O KBEib 38 kW

O ®#Ya—VIHE 333 m?

O AN : 30 kva

O HELHR 447 m®/Day

Q = GV7kH - BKBE - 293 - ISR (9.8 - (BB +EETR))
= (22 +0.39-0.85-6-3600) . (9.8 (3046))
= 447 B

) O KA B YMATOS-110BS2, - #HF235m, AETIE F X S84
L BRERL, B%OKEE RAL,
O BETR:b6n OREFOUA® RiAts, :
O 3mOEKEEZET D E FHlbha ODRIICHEBTE S,
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O YAFTALTOv I

PV WkILERE
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O HFPFOEX 60m (QGKEIFET 30 m
O SEXE 1.5 m®/Day
® HBSEAENE :
O KBE#h 10 kW
O EYVa—IVEE 88 n?
O EE# 29 k¥h
O WKiiEE _ — &

(£%) NEDOSZ > b WAKRKILY AT b GEREE). -
 EORESOERIID HVEBL AR S THEL
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MRk G 5y -
| e EAL wHERYT | mEmmkrys | %ok (b

BOE M B R B\ M B R R BB R R

PVE a-b| 53 k¥ 93.0 13 kK 13.0] 38 kW 38.0 10 kW 10.0

W a-MRE | 465 of 2.2 | 114 of 5.21333 nf 15.2] 88 of 4.0

A IN—H 30kVa 24.0 | 10kVA 8.0 30kvA 24. 0 ?
Z B #h | 844k¥h Bd. 4 — - - — 29kWh 2.9
L H ? ? ? ?
WAL ERE - - - - — - ?
F D b ? ? ? ?
U 2t 182.6 + 9 26.2 + 7 77.2 + 7 18.9 + ¢
= B 302.9 + 7
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Bkkh = (EL N (Sep-Uan- MB)) Rs
EL —HYHORAEEILE
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Mg CRSFER 0.8
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@ RAEBEER GEFHITA—-F) K
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AR EHRE Ka’ 1.0

(BHBEEBEHIEFREESET)
B mMERE Kus 1.0
A5 R Kie .0
T RR T 1E0E H AR R Kueo 1.0
EHLBEY 1 2RI Kuer 1.0
KB EEEIDRMERT Kp’ 0.919
(REWMERRZESET)
PR W IE AR Kro 0.99
EhiiEFREYK Kpos 0. 99
LR EHRE Kpop 1.0
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T A B IE fRE Kra 0.977
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B S WMERE Ken 0.95
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IR -FEHE 77 8a 0.842
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C KEREHEEROHE 78C (1.0 )

N 9-17 s yat PR B E AR K roc Koot(I-7rpe)*Kin 0. 81
EHERY B LXK : Y be 0.0
DC/DCIVIN -y B EE TR IE R Y Kop 1.0

DC/DCIVN -5 Hi e B #li aE R &L Koce 1.0

DC/DCIVN -FL30%" -2h 3K N 100 1.0

LN -5 i) gl 1 R Kin 0.81
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A WA IE 1 Ta WEESR | FEMOH
Kuo [C 1] Kpr Np
i 0. 94 6.3 1.02 3
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6 1. 00 95. 9 0. 93 1
7 1. 00 28. 4 0.92 1
8 1.00 28. 1 0..93 ]
9 1.00 95.5 - 0. 94 1
10 0.99 19, 4 0. 96 9
11 0.97 11.7 0.99 9
12 0.94 (e 1.01 3
i 0.98 i7.3 0.97 -
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® Hux
FHENG] & W | £ & | ABBE | T ER
A H 8 R| BHh & | Sl | gsr | & =
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1 3.3 88 0. 62 52 744
o 4.9 109 0. 63 50 812
3 5.0 130 0. 63 50 728
4 5.5 150 0. 63 53 844
5 8.3 171 0.62 53 480
B 6.6 171 0.61 51 480
7 6.7 171 0. 60 51 480
8 6.8 171 0. 60 51 480
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10 5.7 150 0. 62 59 844
11 4.7 109 0. 62 45 612
12 33 88 0. 62 59 744
Fo15) 5. 4 140 .62 51 627
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Design-Aid Expert System for Photovoltaic Systems
Kiichi Ende, Member (Electrotechnical Laboratory), Kosuke Kurokawa, Member (Electrotechmical
Laboratory}, Masaaki Hayashi, Non-member {A. [. Soft Inc.)

The purpose of this paper is to establish a design process of photovoltaic (PV) systems and to develop a
system which gives comprehensive support to design PV systems in Japan.

[n this paper, first of all, a knowledge about a design process of PV systems is acquired from existing FV
systems and supplemented by interviews with expert engineers. Secondly, the knowledge is systemnatically
represented as a knowledge base and incorporated into an expert system on a personal computer.

The expert system covers varions configurations of PV systems. Data bases and programs which are
necessary for désigning PV systems are incorporated into it. This makes a design of PV systems possible,
when no climate data are observed at the place where a PV system will be installed.

Several examples confirm that the expert system is effective in the design of PV systems. [t should
contribute to a wide spread of PV systems in the future.
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Fig. 2. Configuration of the expert system.
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(75 & b o)
QUESTIONNAIRE

1. Social Survey of Local Residents
(1) General items

k3

Family unit consists of :

Father, mother, children, grandfather and grandmother
Occupations :

10 % Teachers and clerks

90 % Farmers, livestock farming, Dairy production b'uilding

workers :

incomes, expenditures {(cash, crops, livestock, dairy
products, self-supporting goods, etc.)

Family incomes (Syrian Pound/Yr)

Crops 30000
Livestock 15000
Dairy 30000

Others 15000
Expenditures (goods, clothes, healthcare... etc.) = 75000
Religions : Islam |
Education 10% educated
90% illiterate & Semiliterate
Recreation : non

(2) Water, energy, etc.

*

Energy utilization: Energy will be used for.

- Lighting

- Domestic appliances (TV. frige, VTR, washing machine
etc...)

- Small dairy machines and in-house industry

- Fuel for trucks, heating ...

Present state of drinking water.

There is a small well by each house to collect water
during rainfall times, or refill it by tankvan .

Total drinking water quantity required for domestic use is
20 m3 / day.

2. Survey of Residential Needs
(1) iImprovements
Supply of electrical power to communities
Average 3 Kwh/day/house
/20m3/of water for a village of 40 houses/day

....51._



(L) Tublenng Local inaustry

vneat ana grain mius
storage for dairy products
Oiive oii-mill (production)
Chicken farming

In-house Industries

3. Survey of Natural and Meteorological Conditions
(1) Sources of water, environmental conditions

*

*

*

*

Collecting of rainfall water for domestic uses and
livestock, underground water pumping -
Condition of water supply : collecting in a small well or
tank _ |

Quality : suitable for livestock only

Possible sites: a number of possible sites near Aleppo were
examined out of 6000 villages not connected to the grid.

- {2) Meteorological conditions

*

*

&

*

Latitude : 36.11

Longitude : 37.13 East

Solar radiation: 4.8 kwh/m2/day on hor;zontai plane .
Average ambient temperature : 17.3 C- _
Average minimum temperature: 6.3 C in Jan
Average maximum temperature : 28.4 Cin July
Wind direction : western ' '
Average wind velocity : 4.3 m/Sec
Earthquakes : very rare

Lightning : rare

Hurricanes : non



L CLIITILY SUPPLY N dyna
(1) EIECTTICITY Supply

* Production in 19393 was 12700 M kwh

* Demand > 15000 M kwh /1993 with deficit about 15 %

* 6000 villages without connecting because it is considered
uneconomical for the following reasons . Too far from the
grid. Number of connections is very small

(2) Methods of supplying electrical power in Syria

* 220/66/20/6 kv between cities and villages
1 Phase 220 Volts 50 Hz to houses

* Types of electrical generation
Hydro power, thermal stations (fuel, diesel, and gas)

* Reliability of supply : unreliable, * there is a high
voltagedrop more than 10 % of the nominal value, there are
self losses on the transmission network

(3) Present types of existing surveys

1. CISE Report No. 30 54 Milan, Italy 1986, Solar Energy
‘Manufacturing study in Syria

2. Atlas of Solar irradiance in Syria 1993

3. Production & consumption of electricity

4. Recommendations of UNIDO

Gauging system and present state of photovoltaic power

generation
1. 3.3 Kw peak experimental water pumping system near
Damascus

2. 6 X 60 W peak DC System for lighting

3. 7 X 350 W peak DC System for lighting

4. 3.5 kW AC for domestic uses.

5. 10 X 50 W Peak DC for light houses along the sea coast
6

3 Kw Peak scattered



Oulline of cooperation from other nations ana international
orgamzations ' '

Cooperation with UNIDO & received 3.5 KW Peak a stand-alone
centralized System, and a number of individual lighting
systems. They are installed in villages near Damascus.
Received UNIDO consultant on thermal & PV systems.

2. Cooperation with EEC resulting in supplying testing equipment
which are : '
- Cell Tester
- Solar simulator

Others

*

*

Possibility of secu'ring a labour forte : Sure
Possibility of leasing (such as heavy machinery and vehicles) :
Yes L

" Personnel expenses per unit cost :
250 SP/d unskilied

500 SP/d skilled

Working hours : 8 hours /d

Holidays : 30 d/year weekend on Fridays

Currency value (doliars)

42 SP =1 US$

Cooperating organizations

Scientific Studies and Research Centre (SSRC/HIAST)



Aleppo, July 17, 1992

Conclusions regarding HIAST/Aleppo Division PV-Program

The following conclusions are an outcome of intensive
discussions conducted between Mr. R. Sabouni/HIAST Aleppo
pivision and Mr. H. Hertlein/UNXYDO Consultant in the time July
14-17, 1992: '

-

Considerations should be given to bias the programmatic

approach towards demonstration of the services which

. Pv-Systems can render in stand-alone (and possibly

grid-connected) applications.

Reason: -~ the need to make involved national agencies and
user communities alike aware of what PV-Systems
are and what they can do;

- to provide, at the earliest possible time,
hands-on experience to HIAST for being put into a
position of becoming a center of excellence in
the PV engineering field.

‘A preliminary assessment of the application potential of

stand-alone PV systems in Syria indicates a total volume of
about 12 MWp, of which about 1 MWp could be needed
immediately to provide essential services -in off-grid rural
areas-~- if funding for such installations can be found.

However, a comprehensive market assessment study for PV
systems in Syria should be undertaken as a priority task,

Reason: - Outcome of the study is ﬁhe'underpinning of all
future systematic planning in the PV sector.

. Consideration should be given to implement the following PV

systems for intensive testing at HIAST Aleppo Division --
including the indispensible instrumentation for
measuremant, data acqusition and data storage -- for
intensive testing and evaluation:

‘No. Type ' ‘ S Wattp
10 Home lighting systems 10x50= 500
5 Nicd Battery chargers 5x10= 50
5 Portable PV Lanps 60
5 PV pump system 2.500
2 vaccine refrigeration systems 2x150= 300
2 traffic hazard warning systenm 160
1 House electricity supply systenm 1.000

. 4.870

(cost for PV Systems: about 110.000 US-$

for instrumentation about 40.000 US-%)

In addition, the HIAST test center should be in the
possession of PV modules from different manufacturers --
augmented periodically with panels of new type or
construction -- for long-duration testing.
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The PV system test lements at HIAST Aleppo Division should
be established as soon as possible and funded, if no other
short-taerm alternative is possible, by HIAST.

Reason: - gaining actual operating experience with PV
systems as soon as possible is consldered very
important for establishing essential know~how and
experience in the PV group at HIAST Aleppo
Division.

~ the process of obtalning funds from intl.
organizations may be too time-consuming
considering the pressing needs for implementlng
PV technology in various fields of applications
in general and in rural areas in particular.

The effort to establish expertise in PV module assembly at
HIAST -~ as a means for training or as an- inital local
production for alleviating foreign currency shortages --

. should be postponed until the application potential for PV

systens in Syrla has been establiahed and evaluated.

Reason: manufacturlng"related R&D act1v1ties at HIAST

need justification on the basis of a national
need for local productlon of PV components in
Syria . _

Key‘personnel of HIAST‘respcnsible-for_PV.activities should
be given the opportunity to periodically visit European
institutions active in the PV manufacturing, testing and
system design field (e.g. PV manufacturers, test sites in
other countries), and to attend international conferences
{e.g. 1lith European Solar Enerqgy COnference, oct. 1i2-16,

1992, Hontreux)

Reason: - knowledge of of the latest status in operatlng

experlence with stand-alone PV systems is a
preregquisite for incorporating lessons-learned.
into the test activities at HIAST.

- establishing contact with‘cdunterparts is
essential to keep abreast with the intl. standard

PV activities in the framework of the UNDTCD project should
be coordinated closely with those at HIAST Aleppo Division.

Reason: system design and mdnitbring/e#aluation
approaches should be the same for future
comparative performance evaluation.

Most of the a.m. recommendations can . be considered belonging to
a flrst, near-term oriented phase of an integral PV Program
Plan at HIAST. Such integral plan should address also the
second and next phases, even if realizable only in the medium
term. : .

8.

The effort to expand at ‘HIAST the equipment for PV cell
characterization and PV module Standards tests should be
supported as a learning and teaching tool (ceost to be
determined later).
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Reason compatence can emerge from this effort to be
' recognized and to become established as a
regional Standards Testing Laboratory for modules
(siminilar to ESTI/Italy).

9, Facllities for routine performance testing of different
types of PV systems -~ and of electrical and electronic PV
system components == should be established at HIAST Aleppo
Division (prelim. cost estimate: 200.000 $~US, incl. 2.5
k¥Wp PV-panel}.

Reason: - performance testing of PV systems is an
indispensible integral part of a PV test
laboratory:

= provisions must exist to comparatively assess the
performance of the different, and from different
sources procured, PV systems for accumulating
competence to advise public and private users.

-~ a PV systems laboratory is a most valuable
teaching tool (testing, analysis, engineering
modifications, etc.)

As implementation of the second program phase is considered not
time-critical at this time; it is reamonable to count on
support for the investments of this program phase from
lnternatlcnal agencies and sponsors {e.g. UN agencies).

chludlng remark:

HIAST Aleppo Division should formulate a comprehensive Progam
Plan for the introduction inte and the development of PV
Technology in Syria. This Plan could help to explain the
rationale and justification for the strategic approach taken,
and can Berve as valuable checking tool to perlodically update
program objectives and goals in response to rather rapid
international developments in the PV sector. :

Addendum;

In the course of the discussion, HIAST Aleppo Division proposed
an UNDP/UNIDO-sponsored effort for improving the industrial
production processes of lead-acid batteries manufactured in
Syria. The leocally produced products are claimed to be quite
~inferior to many of those procured from abroad.

As batteries are an integral key component in many PV systens,
PV technology in Syria would benefit from improved local
batteries

It is recommended that'this sug§estion'is substantiated by

HIAST with the objective to formulate a project proposal for
the upgrading of battery manufacturing technology in Syria.



Damascus,'July 20, 1992
- (Preliminary)

Observations,'Conclusioné and Recommendations
regarding the HIAST/Damascus Division Solarthermal. Program

The following comments are an outcome of the discussions held
between Mr. A.H. Zein, Mr. S, Soulayman, Mr. A. Nahhas and Mr.
H. Hertleln/UNIDO Consultant at HIAST Damascus in the time of
July 18-20, 1992:

1. The reQuest for eqnipment to manufacture DHW absorhers is
justified, at least for the production in sample
quantities.

Reasons: - -absorbers cannot bé locally produced even in
- sample quantities

' - absorber test specimens are needed to verify the
designs developed by the HIAST R&D Division .
{(performance; corrosion resistance, etc.) prlor

to go—ahead of volume productlon

- a volume production process needs prior
optlmlzatlon {in terms of complexity, cost and
gquality assurance) before volume productlon can
conmence

2. The pilot production line for flat plate absorbers should
be established at HIAST Damascus Division and funded by
UNDP/UNIDO on the condition that a detailed Proiject Plan

for absorber production, manufacture of collectors and
commercialization of DHW systems in Syria is prepared prior
to actually committing UNDP/UNIDO funds.

‘Reasons: - the industrial infrastructure in Syria is
inadequate for produ01ng a quality absorber

-~ HIAST can provide facilities and infrastructure
for absorber production, and can provide
qualified workshop, 301entlf1c and managerial
manpower

- potentially, HIAbT is in a position to prcduce
and to sell absorbers at cost to the solar
industry sector in Syria (as a Government
measure to stimulate the DHW systems market)

3. The cost for the equlpment to produce absarbers must be
reviewed.

. Reason: -~ the aggregate flgure of 200 k$ quoted by HIAST
for UNDP/UNIDO contrlbutlon seems low

4. The objective to produce storage tanks should be deleted
from the HIAST proposal.

Reasons: - local industry is reasonably qualified (in fact
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is producing already) storage tanks for cold
water and for DHW systems

5. However, HIAST should define an activity to optimize
storage tank and DHW system design incorporating
absorbers/collectors produced at HIAST

Reason: - the DHW systems presently avallable on the local
market are suboptimal '

- the industrial sector needs (replicable) examples
of an optimal system

6. A Program/Project Plan for the manufacture of flat plate
absorbers, the production of solar collectors, and for the
commercialization of DHW systems in Syria should be
developed. '

This plan should be broken down to the level of individual
activities, timetable, milestones (including progress
reviews), and resourced required. The plan should be agreed
to by all parties involved in the project (R&D-—, Industrial
Engineering~ and Management/Commercialization Departments
of HIAST, manufacturing industry, marketing entities,

etc. ).

Reasons: ~ clear understanding and consensus of goals,
objectives and responsibilities must exist
between all parties sharing responsibility in
the project

- time-critical activities need to be identified
and focussed on in the project

- periedic reviews enforce commitment and allow to
adapt the project plan to circumstances if these
should change

7. HIAST should be supplied with a selection of proven DHW
collectors/systems, including storage collector systems,
which are available outside Syria for immediate performance
testing and design analysis.

‘These systems should be funded by UNDP/UNIDC as a small
companion activity within the Program/Project Plan (see
above), alternatively by HIAST.

Reasons: - DHW collectors from reputable manufacturers
still sold on the market are mature designs,
incorporating multi-year experience to reach the
present quality and reliability level; the HIAST
design efforts should benefit from these lessons
learned to the maximum extent possible.

8. Key individuals responsible at HIAST for the solar-thermal
activity should be provided the opportunity to visit DHW
system manufacturers in. other countries.

Reasons: - key individuals must be familiar with the latest
status in manufacturing practice of DHW

usg__



collectors and systenms

- a visit to foreign manufacturers and
R&D/development laboratories provides the chance
to establish scientific/technical contacts

89, In view of recent developments, the HIAST R&D department
should reconsider the option of a storage collector as the
preferred DHW collector/system option for Syria.

Reasons: - a one-tank storage collector with translucent
aperture insulation permlts a two-terminal
one-loop system requiring a mlnlmum of effort
for installation

- quallty of the entire DHW system can be
factory-controlled.

e, A technlcal'cboperétloh with a reputable foreign
manufacturer should be considered in the early program
phases.

: ' Reasons: - speeding-up of the process'to arrive at a proven
and high-guality absorber and system design
optimal for Syrian applications

1%. HIAST should request and seek agreement by responible
ministries (Electricity; Mineral Resources) and the Syrian
Government to adopt measures which support the
commercialization of DHW systems in Syria to the same
amount as the subsidization of fossil fuels and
electricity. '

- Reasons: - electricity tarlffs and the cost for liguid
fuels are subsidized by the Government -— on a
naticnal scale and as a measure of national
policy -- to about 1/4th of world market level.

- gommercialization of solar energy systems in

Syria needs the same support as the established
energy supply alternatives enjoy.
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Profect Descrinlion

In order ta acheive the practical soluticn for implementing pv
technology too gﬂnpratp lectrical energy , the project is based on  small
packaged systems for lighting or other speuhu shd-uses and on larger
ceniralized systemn serving a Himited number of households |

after considering several alternative options the desision has been
fakan {p lmplﬂmenf the following :

I~ Simple pv lighting for six houses in El Mucherfeh viltage ( A single pv
maduta off 50 Wp and & szngie battery SO Ah capacity) . The cost of &
oy lighting systems is 2,750 £

- Individual py sysiem for seven houses in abu Sorra willage ( 7
“moduies, 50 wo each and ) The batiery capacity is 800ah  { &
3

’
hatteries

T ety 3 1 e taras 1o A R =il
The cost of 7 pv systems is 19,173 £

I- 4 central system for six houses in Aby Sorra willage . The py arral

rated at 2.5 Kiwp (72 madules | 50 Wp aach} . Tha battary capacity is

110040 { 24 batteriss |, 2V 2ach) . Two inveriers ars included 50 that
distribuiion is by alternaling currant {220% , S0Hz2) .

LR

The installation of all sustems is undertaken by soiar energy staff at

—

The installed systems in Abu Sorva ars the Tollawing -
~ 4 gysiems of 350 Wp in the Toliowing houses

- 413 Mufleh house (3 wifes , 15 children)

- Husssin Mufleh house ( | wife , 3 children)

- Mohammed Aiche house { 1 wife , 14 children)
- Zaher Massoud housa { 1 wife | 3 childran)

The remaining systems will 98 installed in : Mucharfsh
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ON

A-1400 Vieana, Austria IN CASE OF INCOMPLETE TRANSMISSION, PLEASE CALL THE

PLEASE DELIVER IMMEDIATELY TO ADDRESSEE

CAONTACT PEASON 8Y PHGT OR 8Y AAX LISTED BELOW
: A

- . : -
Drafted by/Contact pe \Au(horize by
: - 'P'D.E. thozali ead
Te:  Dr. A.W. Chahid . Al-Hafedh //shb PPnlﬂﬁ;A
President Genera. Director Telephone/ Exiensian Faczimile NoT
Scientific Studies & Research Centrd 2113t/ 3596 237 401
Damascus Our reference Your rejerence
Syria ]
A L 108/1253/5CD
Date Account 1o be eharged
22 Harch 1993 GFEA
o THANWISSlON
Facsimite Mo, (00963-11) 223 771 ’ No.- 6 I } ‘fhispag-e No.1 of 2 pages
B.. OL.LI1 Lo B, Buly,®.. MHicjyourl fiow senol as-mareon e uMlUU afsistauce

to ASST and HIAST in selar energy and yr telex ref 108,1253/SCD of 319/1/93.

UNIDO appreciating your kind request to assist ASST/HIAST in solar energy
activities, after in-house substantive consultations, wishes to bring to yous
kind attention following: '
{AAA) Solar water heating systegs: to implement recommendations reflected in

Hertlein’'s report following steps needed (111) to clearly define the potential

size of the future market and based on that rhe annual quantity of systems to
be produced, it is necessary to elaborate the "Haster Programme"” including vhe
marketing strategy as stated in the report. We understand from Hertlein's
report (ref. page 12 para 3) that prier any steps HIAST has to prepare Master
Programme Plan for solar thermal system technology development. Tharefore we
would appreciate recelving the draft of the "Master Programme™ elabdrated by
HIAST (based on the discussions with and recommendations of the consultants:
see report page 12 para 3). UNIDQ would be prepared to review the dyaft to be

‘received and based on that to formulate the project document, ensuring thus

the proper reflection of the approach recommended. Should, however, draft of -
master programme have not been finalized yet, UNIDO ready te assist. Kindly
inform as soon as possible. (222) In order to successfully implemedt the
"Master Programme"™ a preliminary clear indication of the project counterpart
(ASST/HIAST) is needed as to their readiness to provide and mobilize the
necessary industrial infrastructure mentloned in Hertlein's report.

(BBB) Photovoltaic Systems: (111) To clearly défine the potentiaL size of
the future market and based on that the annual quantity of systems tio be
produced, it is necessary to elaborate the "Master Programme” as stated in the
report, We understand froam Herctlein's report (Ref. page 13) that prior any
steps HIAST has to prepare Master Programme plan far Phatavolraic systen
cocliwdvgy develupwenn.  inmrelvre we wourao apprecilate recelving the drait ot
the “Master Programme" elaborated by HIAST (based on the discussions with and
recommendations of the consultants: see report page 13). UNIDO would be
prepared to review the draft received and based on that to formidate the
project document, ensuring thus the proper reflection of the approach

H64_



recommended., Should hawever, draft of Master Programme have not been
finalized yet, UNIDO ready to assist, Kindly inform as soon as possible.
(222) In order to get more acquainted with manufacturing and assembling
technologles involved and to identify suitable products for the local market
it is also recommended to implement the recommendations glven (see page 13),
~i.e. to purchase the PV-equipment listed on page 14. (333) In case ASST/HIAST
are at present not in the position to purchase above equipment, UNIDO could
assist through a project to be Formulated and approved. As a result of the
test and identification activities, follow-up measures in respect of local
production/assembling should be defined at a later stage. In this dase,
however, the source of finance for this project could be perhaps indicated by
ASST/HIAST.

(CCC) Storage Batteries: The feasibility of the local productien of
lead-acid batteries should be investigated (as recommended by Hertlein). In
that case UNIDO would be prepared to field an international consultant for a
Ppreparatory assistance to formulate the relevant project document aecording to
the lines inaicated (see report page 11, para 6). If this approach is
acceptable to your good offices, we would appreciate receiving a cogresponding
official request as well as related background information.

- Many thanks and best regards.

{LATORTUE/UNIDO/VIEN®A)

cc: Mr. Seidel
Mr. Kaulfersch

FAB2203E
22 March 1993
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AN e\ D

Attn. Dr. MEHDI AL-HAFEDH
Senior Program Officer "~ TRA NSMITT ED

For Arab Regional Activities .ON ELLA98

.-p-ne—'

Title : UNIDO Assistance to ASST/HIAST in solar energy

Dear sir,

Thank you for your positive reply (FAX dated 22 March 1993)
regarding suggested assistance to ASST/HIAST -in the fleld of sofar
energy.

1} ASST/HIAST requ'est_ assistance  from :U'N!DO_ to formulate Master
Programs, also we are gathering necessary data2 to elaborate two
Master Programs In solar thermai energy and photovoltalcs. -

2} in order to get more acquainted with manufacturing , assembling and
monitoring of PV systems in various applications . HIAST is preparing
a draft project document to be submltted to UNIDO in due time with a
request for financlai support

J) As suggested by UNIDO , ASST/HIAST very much welcome recelving an
internalional consultant to formulate a project document regarding
suppling test and characterization equipement for lead -acid
batteries and technical assitance to improve iocal production in
order to produce batteries suitable for PV applications.

~ Best regards
SSRC P.G.D

A.W CHAHID

Z &
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: SYRIAN ARAB  Rrpuslic
SCIENTIFIC STUDIES AND RESEARCH CENTRE (S5RC)

Your Rek. XP/RAIZ/92/030/11-54
Our Ref, 10859/SCD

Damascus, 20/6/1994

Dear DR. Kamel,

We had a pleasant meeting with you in January 1994, and we
look forward to having further opportunities to meet you.

As you may recall, we discussed during our meeting our request
for UNIDO expert to assist our staff in the assessment of the current
‘situation and draft recommendations for adoption of solar thermal
collectors and photovoltaic technology for its application in the
region. The need for an expert was also discussed to formulate a
project document regarding supplying test and characterization
equipment - for lead-acid batteries and technical assistance to
improve local production in order to produce batteries suitable for PV
application. (For yourease reference we enclose herewith a copy of our
letters dated 19.1.1993, 2.5.1993, and our telex dated 21.1.1993).

We would be grateful to you if you could inform us about UNIDO's
decision concerning our requesetes cited in the above our letters .

Thank you in advance for your cobperation, hoping to receive
your reply soon.

Sincerely Yours

- Dr. AW. CHAIND
\ . SSRC  President general Director

} b -
- /] R
J Lo P et

Dr.-Wafa Kamel 7
Acting Head
Arab Country Programme Division
UNIDO
. BOX. 400
A- 1400 - VIENNA, AUSTRIA
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U\ETED\IA"IONSL\'DLSTR.IAL DEVELOPMENT FACSI\/IHJE TRANSMISS:{O\I

ORGANIZATION
P.A. Box 300
A-1400 Vienms, Ausiria :
PLEASE DELIVER TMMEDIATELY TQ ADDRESSEE

IN CASE OF INCOMPLETE TRANSMISSION, PLEASE CALL THE
CONTACT PERSON Y PHONE OR BY FAX LISTED BELOW

1

: - . T Dre Drtuf Giij 'urerson uthorized by
To: Dr. A, W. Chahid PR L:Lcol 3 J‘Aﬂ Mad
President General Director : Tclcpf.om,.EWEnsmr- Facsimile No.
Scientific Studies and Researchi . 721731 /3780 23741
genter (SSRO) % : Ouwr reference Your reference
amascus IR
Syria i i-_IDE[L 1994 ’Accoumm be chorzed
| uly 7. .
. | TRANSMI <5(;n N -
: . | I. A—w No.lof 1 _pases |
[ Fae 00963 11 223 771 - ] &

L DO assistance 1o AQQT’HL__\ST in the feld of snlgr eNeTgY. gctivities

Dear Dr, Chahid,

I acknowledge with many thanks fc‘CCi[){ of vour letier dated 20 Junc 1994 requesting
UNIDDO assistance to ASST/HIAST in rhe field of solar energy activites.

With refercnce to the above, and as you are aware, [ would like 10 Dote Lhaz previous
discussions took place on the subject. However, in view of the substantial reswucturing which took
place in UNIDOQ at the beginning of this vear, I would like to kindly ask you to redefine the nature
of your request in detail 1n order 10 enable us o explore the most appropriate modality for our
cooperation in respect 10 vour above raguest

Given UNIDO's priorities for wechaical cooperation, 1 am kindly requesting you to explore
also from your side the possibilities for finmneing UNIDO's assistance.

With best regards,

Yours sincerely,

e %47
- Wufu i Kamel

Acting Head
A b Countrizz Prozramme
Country Strazegy 2n:i Programme Davelopment Division

C{}L'rl (_',_;l_;_,ll ..’:\_.:_‘-‘_,\.J
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= | T
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SYRIAN ARAB  REPUBLIC
SCIENTIFIC STUDIES AND RESEARCH CENTRE (S5RC)

Your Ref., XP/RAB/92/030/11-54
Qur Ref. 1297%/5CD
Damascus, 20.7.1994

UNIDO assistance to ASST/HIAST in the field of solar energy
activities.

Dear Dr.. Kamel,

Thank you for your fax of July 7, 1994, on the above cited
subject.

As you may know, our requests were made in response to your
fax of March 22,1993, expressing UNIDO's readiness to assist in the
elaboration of the Master programmes for solar thermal system
technology development and for photovoltaic system which had bezn
recommended by Mr. Hertlein,

it was also recommended by Mr. Hertlein that the local
production of lead-acid batteries should be investigated, for which
UNIDO expressed preparedness to field an international consultant.

For your ease reference we enclose herewith a copy of the
above-mentioned fax.

We look forward to hearing from soon.

With best regards.
Sincerely Yours

A. ,%774
SSRC President general Directdr

Dr. Wafa Kamel

Acting Head

Arab Country. Programme Division
Country Strategy and Programme
Development Division

UNIDO

P.P. BOX. 400

A- 1400 - VIENNA, AUSTRIA
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