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hine and receives

" - QQ‘ L - -
OIIENFENJOYS a climate with: manyshoeurs off conti
SllSteltialiamounts ofi selar radiation, vgh_fch can be converted to solar energy:.

QUERVEIdUEISOIaIRTAIaUONIST 26 A/ mZ:E
Trig avere JJ sunshlne duration' int Oman is 9.49 hours with little seasonal

-‘r’

Veldeltion:

Oprlels) ne- —"great potential for solar energy harnessing because of the long
_ @all L,," r—a |oh of sunshine and high levels of solar radiation.

' -Q-;j?: @E:hérs from SQU have carried out a detail study to use renewable energy
f',m'mral sectors of Oman and concluded that there is a good potential to use

'—"solar_energy in rural areas.

*  Solar energy is free from any pollution, does not provide any toxic by-products
and no nation can put an embargo on its supply.

* A reduction of greenhouse gases throughout the world of about 50 % is
required in the next 50-100 years.
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“Two eay;' |
¢ Fun C“ from SQU.

- I"‘v.’

= <E nal Report submitted recently.

.—x’-—

== iiected data reported In
graphlcai format.




wilers generates steam and using calorifier
ICh hot water is produced and used for _"

- g%glcatlons —

-~ -—

WSPHN=125=2wfé
=5 Pressure ratlng 150 psig, Capacity: 4313 Ibs/hour
Year of Installation: 1993
."{'b-r'nsumption perday | Winter: 13800-litres/day approximately
7 Summer: 12840 liters/day approximately
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A ge [Diesel Consumption per | 1084 liters/day

~ p—

gay”
2'3534%;':'55e‘rating Cost of System $3900 per month (approximately)
= jSL."'—l'\./Iaximum required temperature | Kitchen/Laundry: 80°C to 85°C
2 of hot water Other areas: 60°C to 70°C
6 | Main usage of hot water Kitchen, Laundry, OPD & other areas of the

hospital

7| No of beds in the Hospital & % 240 beds & 70% to 80% of Occupancy
of Occupancy







Savi n‘“‘gs Details of the  Proposed Project .
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,' \ \‘ -

g 90% is used for BO|Iers 27,000 Liters/Month

. Di esel Consumption/Calorifier (We have
.'; | elght calorifiers and for approximation 3375 Liters/Month
& ;:’ > divide the total consumption by 8)

_::x.';i' rice of Diesel Saving/Month

=3 (Assumlng 0.140 Baisa/liter) US$ 1250
~Annual Saving from Diesel Budget US$ 15000
.;:-;'.a:-;z,_, = Capital Cost to install the proposed solar
—_————- 0 system as per the report US$ 21000
= 7 Pay back period Approximately 18 months
8 Operating Cost Negligible

9 Amount of CO2 Emission Saving 10125 Kg/Month




Regressmn arﬁfys& was used to analyze the recorded data to

y the system) to T3 (cold water supply to the system),
on temperature) and NH (noon humidity) .

T2 Experiment -T2 Nonlinear Regression
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4. Chilled Water supply Iine to AHU, 5, Chilled weder retirm fine from AHU, 6,
Supply air duc temd 7. Retfum ar duct




T

Tﬂh bﬂ@@]‘@?@t@m

PV Cells at the Assembly Location
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Bore Well Water Tank

RO Plant

!

PRRLLALh

Health
+
Centre
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15m

Cold Water Storage Tank

Accommodation
—

[ ]

Bore Well

|/ 100m

““The Existing System

Bore well
Depth

Pump Details

Pump Output

Power
requirement

Pipe Size and
type

100 M

GRUNDFQOS submersible
Pump Model No SP 5A-
21N

4 m3/hr

2.5 kW

Stainless Steel 25 mm dia




SHlIEthE pUMp’ run for Zato 8 hours during*the daytime,
WHERRSoelar energy is a aV Eble in plenty, and store the
WELEIMN I NGHENEY; W.]Ed tankethenpthe systempwill-ber
HOTE ecor omical.

WhHen' there is a problem in the solar system
cIUILO] ,tlcaIIy power supply is switched over to the
_,g fmg MEW power supply.
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"o The power supply for the pump motor comprises a
. photovoltaic array and a battery for storage.

\

® The PV array charges the battery via a charge regulator,
to prevent the batteries from overloading and under
loading.



psed System ___2-_5..
saged to repl‘fhe eX|st|ng alr condltloners with

ale ) ™ NnNan

absorptlon unit will be used to produce chilled
_,; "t a temperature of 7°C to 9°C.

e

- _J"
— ~— — e

— - - ,-‘,‘-
——

- ——
C—t

= --:s'Water will be circulated to wall mounted fan coll

;-F"'_

~_units (FCUs) of different capacities through insulated
- piping.

u' A

»Each room will be provided with FCU along with
Individual controls.



Electricity, tarififsyni@man are identical in all'parts of the country, heavily

supsidised. (Appr42Yo)»
ty with th ?
35 for sol

A fornrurb)r o) the costs of producing thermal electrici
SOlEAPHELOVeltaIC (PV) or windienergy. showsiviablebusin
pPAYRERENInd power in Oman. Theéﬁgyvable SOUrces are cost-
COIMPENVENINI particularin rural areas, with thermal power: generation.
NEGOHEINENErGYAStrategyAtor204 0 ErstidyAVasicompletediin 2015fandi s
eeommensed that areund 10% of Oman’s generation mix should come
frogr) renr\wul‘ ‘energy: sources (RES)—primarily onshore wind and solar—
J\/ 2023, - ,:'
LsH/AVWIWsaEroman. org/aer/RenewableEnergy.jsp?heading=0
PJ'J]]C Co)p -Etion on the Regulatory Framework for Small Scale Grid

Ci onru*w“ d'Solar- PV Systems Standards -Technical Standards Issued 2017
= (ntig] WW\_N ger=oman.org/pdfs/TechnicalStandards.pdf).

__,,._ é‘éﬁmdance of solar resource potential and the falling cost of associated
= »techn.olqgles, mainly: photovoltaic (PV) modules are major factors
~influencing the attractiveness of solar energy in the region.



http://www.aer-oman.org/pdfs/TechnicalStandards.pdf

- Compared to diesel power generators, PV-systems are

Increasingly competitive and therefore a viable alternative
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\(ﬂar power generation
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Electric:ity-géneratinn cost

Diesel power generation \,,
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Assumptions:
Genset efficiency 3.5 KWhi (net electricity production) @ 1 USD/I, Capex and maintenance cost for Diesel not included (incumbent system)

PV power cost based on 1500 KWh/&kWp at EU market system price (EPC cost base), 30% equity, 3.6% interest rate, 20 years period, 5% IRR
Sources: EIA, DOE NREL Solar Technologies Market Report Jan 2010, BSW, ECB, EXXERGY own estimates and calculations
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Prtlisted pilot projectsH

o |
Ol

2*250 Wind turbine Masirah - Shargiah 500 kW wind

(SO0KW thin film& 50

100 KW Solar Hij — AL Wusta 100 kW PV
KW mono crystalline)
221 MW turbines Saih Al Khairat 4,200 kW wind
~ 292 kw Solar Al Mazyonah- Dhofar 292 kKW solar
Solar (PV-mono
1000 Kw Solar Haima — Al Wusta 1000 kW

crystalline)

28k W PV and storage
Al Mathfa- Dhofar 28 kW solar
system.
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Enhanced Oil Recovery- ( EOR) — Solar Energy Use=oman’s
DIIEIESIEEEOUNOEmore than 20% of the count‘ly’s total gas use to produceistean for-w i
PIEGESS: GlassPoint partnered Wi% Middle East’s first'selar @R project. The pilot was
commissioned in 2013'and prove sostefifiectiveness . 1,021MW:selar thermal project now.
UnUerrconstruction.




Omianiioeats tender for 500MW solar project - June 2018 -
IZACOMPEMESHTVIted by thei@manil- solar. PV Independent: PoweriProj

IEiOman Power. and Water Proc@eng Company (OPWP), the sole procurer of new
capeityAne RfP was issued on June 4, 2013:

‘-—.

]‘r].—lproI)JJ crrrrvgp scale renewable eneray.project — dubbed Ibri I oar.IPP—lsaSOO
MVVRCEEGILAS Ol PHOLOVOI LICH(PY) oasediSeHEmMEor bESEt Upin Wilayat 1brr i Dhahiral
eOVEmorate.
Arslosle) dnlehde ntenders for: this maideninvestment in large-scale renewables are energy giants
IRENSEREDE 2 1d [Njotal, many’ of which are competing as consortiums or joint ventures.
Prec)uzllifel to! artIC|pate in the tender are: (1) Abu Dhabi Future Energy: Company PJSC (
Yiasaely)iand fiotal Solar (2) BP Alternative Energy Investments Limited, Lightsource BP
RENEWaL é'fnergy Investments Limited and China New Energy Development (Zhejiang) Co (3)
f_)r znergiesiNouvelles and Korea Electric Power Corporation (KEPCO) (4) International Company.
~ for ater and'Power Projects (ACWA Power) (5) International Power SA (IPSA) (6) GCL New
" -':—: ~En 1;gy yInternational Limited and Alfanar Company. Included in the list are (7) Hanwha Energy
— 'orporatlon and Hanwha Q CELLS Corporation (8) Marubeni Corporation (9) Mitsui & Co, Ltd (10)

= = Sumitomo Corporation (11) X-ELIO Energy, SL, and (12) Zorlu Enerji Elektrik Uretim A.and

— Aber_lgoa Energa SA.

s The deadline for submission of bids is October 22, 2018 with the project scheduled to be
operational by June 2021.

e  The successful bidder will secure the government’s mandate to design, build, finance, own,
operate and maintain the Solar IPP —government’s strategy to secure a minimum 10 per cent
contribution from renewables by the year 2025.

—



REgulatory framework for selar..
PVisystems ~

r 'r EIAUEHOTIty for Electricity Regulation has announced during January 2017 the completion of

2 flpkll JrJr,t_’o the Standards for small scale Grid-Connected Solar PV Systems.

r HEMEW!Stanc ards define the reguirements to be fulfilled by solar PV generating plants which
ILERGRNO J,)n-‘fj' nrparallel with the distribution networks.

Tg) J.UJJOIJ connection guidelines have also been developed to provide information for
GUSIOMIES, onsultants and contractors on the essential aspects which have to be taken into
ro;u_laﬁ‘ ion in order to connect a solar PV system to the Distribution Networks.

SEEA|[Mfillture smallscale Grid-Connected Solar PV Systems would have to go through relevant
e JT' Abution companies. Therefore, a typical connection process has been established which

,_'f
- --4-‘

= mmd" es general procedures to be followed by distribution companies when allowing the
,_,:_: ',“"” connec’clon of a solar PV system to the distribution network, from the application stage up to the
~ . operation stage.
~ & The study also made recommendations on the experience, competence, training and certification
required for installers to qualify to undertake any work related to Grid- Connected Solar PV

Systems.

e  The Authority has already written to the Distribution Code Review Panel (DCRP) to adhere to
these requirements when certifying solar PV systems installers and contractors.



