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PREFACE

In response to a request from the Government of Republic of Azerbaijan, the
Government of Japan decided to conduct a basic design study on the Project for
Improvement of Mushviq Substation and entrusted the study to the Japan International
Cooperation Agency (JICA).

JICA sent to Azerbaijan a study team from August 28 to September 21, 2005.

The team held discussions with the officials concerned of the Government of
Azerbaijan, and conducted a field study at the study area. After the team returned to
Japan, further studies were made. Then, a mission was sent to Azerbaijan in order to
discuss a draft basic design, and as this result, the present report was finalized.

I hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the
Government of Republic of Azerbaijan for their close cooperation extended to the

teams.

March 2006

Seiji KOJIMA
Vice-President
Japan International Cooperation Agency



March, 2006

Letter of Transmittal

We are pleased to submit to you the basic design study report on the Project for
Improvement of Mushviq Substation in the Republic of Azerbaijan.

This study was conducted by Nippon Koei Co., Ltd., under a contract to JICA,
during the period from August, 2005 to March, 2006. In conducting the study, we
have examined the feasibility and rationale of the project with due consideration to the
present situation of Azerbaijan and formulated the most appropriate basic design for
the project under Japan’s grant aid scheme.

Finally, we hope that this report will contribute to further promotion of the

project.

Very truly yours,

Michio HASEGAWA

Chief Consultant,

Basic design study team on

The Project for Improvement of
Mushvig Substation

Nippon Koei Co., Ltd.
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PE3IOME

Topon baky — cronuma PecryOnuku A3zepOaiiikaH — SIBISETCS OJHHM M3 KPYIMHEHITNX TOPOIOB
Kapkaza. Ero nacenenue cocTaBisieT OKOJIO JByX MWJIMOHOB uenoBek. [loacrannus MymBur —
oHa 3 HanOoee BayKHBIX MOACTAHINI B CHCTEME SHEprocHaOKeHUs IeHTpa baky — pacmonoxeHa
K [oro-zamajly OT Topoja © cHaOxaerT dyekrpodHeprueid Cabamnbckuii, Scamanbckuii u
Hacumunckwii paiionsl. B aTux paiionax mpoxuBaeT mpuMepHO 550 ThICSY 4eTOoBEK, BKIIIOYAsT OKOJIO
60 ThICIY OCXKEHIIEB W TMEPECelCHIICB. 3IeCh pPAacIONOKEHO OOJNBIIMHCTBO BaKHEHIINX
TOCYJapCTBEHHBIX OPTaHU3aINi, KOMMEPUCCKUX MPEIIPUITHH, METUIWHCKIX M 00pa30BaTEIbHBIX

YUIPEKACHUMN.

ITockonpKy OOJBUIIMHCTBO OOBEKTOB MO BBIPAOOTKE, IEperavye M PacHpeeIeHUI0 IEKTPOIHEPTUH
05uT0 MOCTpoeHa Bo BpemeHa Coerckoro Coro3a, U ceiiuac 000pyIoBaHNE yCTapesio ¥ H3HOCHIOCH,
CYIIECTBYET HACYIIHAs IOTPEOHOCTH B COBEPUICHCTBOBAHWU CHCTEMBI JJICKTPOCHAOKEHUS U
MOBBINIICHWN ee HaaexHocTH. CwiioBele TpaHchopmaropsl (2 Tpanchopmaropa mo 200 MBA) Ha
MOACTAaHINN MyIIBHT ToXe OBUTH IPOM3BEICHBI B COBETCKOE BPEMS M BBEACHBI B OKCILTyaTalldIO B
1986 romy. ITockoibKy ¢ MOMEHTa BBOJIa TPaHC(HOPMATOPOB B AKCILTyaTAIMIO Tponuio modutu 20 e,
WHOTAa W3-32 HM3HOCAa OOOPYNOBaHMS BO3HUKAIOT HEKOTOPHIC IIPOOJIEMBI, HAIpUMEp, yTeuKa
TpaHcpopMaropHoro macima. Kpome Toro, y4durTeiBas HEOABHUE IIOJIOXKHUTEIBHBIC HM3MEHCHUS B
SKOHOMHUKE AsepOaiipkaHa, CIPOC Ha BIEKTpodHepruto B baky pacteT OBICTPHIMH TEMITAMHU.
OXumaercs, 4YTO 3a HECKOJBKO JIET OJTOT CHPOC TIPEBBICHT HOMHHAJIBHYIO MOIIHOCTH
TpaHC(hOPMATOPOB MOACTAaHINK MymBUTr. B Xynmem citydae mpu OCTaHOBKE IMOACTAHIWN MyIIBHUT

neHTp baky MoxeT ocTarbcs 6€3 AMEKTPOIHEPTHH.

Vke ceiyac MOIIHOCTh OJHOTO M3 CWIOBBIX TpaHchopmaropoB (200 MBA) He COOTBETCTBYET
MMKOBOMY CIIPOCY Ha 3JIEKTPO’HEPIHI0 B XOJOAHOE BpeMs rofa. Ecnu omaumH u3 TpaHcdopmaTopoB
BBIA/IET M3 CTPOsi, MOTPeOyeTCs OCYIIECTBUTh YaCTUYHBIA MJIAHOBBIN COpPOC HArpy3KH. JTO MOXKET
HAHECTH 3HAYMUTEJBHBIA ylIepO 30pOBBI0 M HOPMAJbHBIM YCIIOBUSIM JKH3HU TOPOXKAH, BKIIFOYAsS
Oe)KeHIIEB U TIEPECEIICHIIEB, a TAKKe MPUBECTH K Nepe0osiM B MPEAOCTABICHUH KOMMYHAIIBHBIX YCIIYT,

paboTe rocyapCTBEHHBIX, MEANIIHCKUAX U 00pa30BaTENbHBIX YUPEKICHUI.

Taxoke, ¢ KaXIbIM TOJOM IMOBBINIAOTCS 3aTpaThl Ha DKCILTyaTalMI0 M COAEp)KaHUE yCTapeBINErO U
n3HomeHHoro obopymnoBanus «A3EPOHEPXW». Omnako mockonbky Oromker «ASEPOHEPXU» B
3HAYMTEBHON CTEIEHU OTPaHWYCH, B YACTHOCTH, HM3-3a HU3KUX Tapu(OB Ha DIEKTPOIHEPTHUIO,
bakuHCKass BBICOKOBOJIBTHASI BJICKTPOCETh, KOTOpas YIPABISET IMOJACTaHIMEH MyIIBHUT, TOIyYaeT

ACCHTHOBAHUS TONBKO Ha NPHOOPETEHHE 3allaCHBIX YacTeH M TEXHHYECKOE OOCIy)KHBaHHE/PEMOHT
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ycTapeBIIero U U3HOIIEHHOTO 000PY/IOBaHMUS, @ HE Ha €ro 3aMeHY.

B cBs3u ¢ stum [lpaBurtensctBo AsepOaitmkana momgano B IlpaButenbcTBO SIMOHMM 3asBKy Ha
noJydeHne Oe3BO3ME3THON IOMONIM C [EeNbI0 MOISPHHU3AlMU CHIIOBBIX TpaHc(opMaTopos

MOJICTaHIIMK MyTIBUT.

B otBet Ha 31y 3asBKy [IpaBuTenbcTBO SNOHNY permio npoBecTy M3ydenne 6a30BoM KOHIETIIMH, U
B mepuon ¢ 28 aBrycta mo 21 centsaops 2005 ron oT SMOHCKOTO areHTCTBA MEXITyHApPOIHOTO
corpynamnuectsa (JICA) B AzepOaiikan Obuta HampaBiieHa [pyrnmna n3ydeHus 6a30BON KOHICTIIHY.
['pynma o6cyauna ¢ azepOalPKaHCKUMH TIPEICTaBUTEISIME cocTaBisromue [Ipoekra n o6cnenopana
o0bexT. BepryBmmcs B Smonmio, I'pynma u3ydeHHs mpoBeda aHaIW3 HONYyYCHHBIX NaHHBIX U
nmoAaroropmiia mpoekt Otuera o 6aszomoil koHuenuuu. Ilocie moaroroBku otueta JICA BHOBB
Hanpasiser [pynmy uzydenus B AzepOaiypkan B nepuon ¢ 29 sHBaps mo 8 ¢espans 2006 roma c

LETIbI0 pa3bsCHEeHHs a3epOaiiPKaHCKUM ITapTHEPaM ero COAepKaHHs.

3asiBka, mpezcTaBicHHas [IpaButenbcTBOM A3sepOaiimkana 11 nexabps 2003 roma, COmEpKUT

cienyromye TpeOoBaHus:

1) 3amena cuiosoro Tpanchopmaropa 220/110/10 kB, 250 MBA 2 tparcdopmaropa

2)  VkperuieHue QyHaaMeHTa TpaHcopMaropa 2 KOMITJICKTa
3) 3amena mpoBojoB (cropona 220 kB u 110 kB 1 maptus
4)  3aMeHa KOHTPOJBHBIX U 3AIIUTHBIX ITaHETEH 2 KOMIUIEKTa
5) BoccraHoBnenne MoabE3IHON TOPOTH K MOACTAHIINN 1 maptus
6) 3ameHa CWIOBBIX M KOHTPOJIbHBIX Kabenel 10 kB 1 maprtus
7) 3ameHa U30JATOPOB U APMATYPHI 1 mapTus
8) 3amena peaktoposn 10 kB 2 KOMIUIEKTa
9) 3ameHa 3aKpBITOTO pacipenenuTensHoro ycrpoicrsa 10 kB 2 KOMIUIEKTa
10) PaGoThI Mo MOHTaXY 000pyIOBaHHUSI 1 maptus

B pesymbrare oOCyXAeHHs TPEICTaBJICHHBIX BbIIIE TPeOOBaHWH C  MPEICTABUTEISIMU
«A3EPOHEPXW» B Xo1e mpoBeaeHuss oOcienoBaHus 00beKTa OBLIIO YCTAHOBJICHO, YTO MYHKT 5)
«BoccraHoBjIeHHE TTOIBE3AHON NOPOrH K MOJACTaHIUM» He OyaeT BKIOUYEH B [IPOEKT, MOCKONBKY

«A3EPOHEPXHW» yxe BBIIOIHUIO 3Ty 3a/1auy COOCTBEHHBIMH CHIIAMU.
Kpome toro, mpencrasurenu «ASEPOHEPXW» monmpocunu AOMOMHUTENBHO BKIIOYHTH B [Ipoekt
CIIEAYIOIIUE TyHKTHI:

1) Cucrema a30THOM MPOTHUBOIIOXKAPHOH 3AITUTHI 2 KOMIUIEKTa

2) 3anacHble 4acTu 1 mapTus
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Bximtouenne B [IpoeKT CHCTEMBI TPOTHBOIIOKAPHOI 3aIUTH TPU3HACTCS 000CHOBAHHBIM, TOCKOIBKY
OHa TIPEACTaBIseT coOOW JOMOTHUTEIbHOE O0OPYIOBaHWE IUIsI CHIIOBOTO TpaHchopMmaropa W ee
YCTaHOBKa  MPEIYyCMOTPEHA  OO0S3aTeIbHBIMH — TPEOOBaHWSIMH K DIEKTPOOOOPYIOBAHUIO,
CYIIECTBYIOIIMMH B A3zepOaiikaHe. BrirodeHrne MUHUMAIBHOTO KOJIMYECTBA 3allacHBIX YacTe B
IIpoekr Takke yMECTHO, IIOCKOJBKY OHH YPE3BBIYAHO HEOOXOAMMBI IUIS OCYIICCTBIICHUS
«A3EPOHEPXHW» noiarocpoyHoro TeXHHUYECKOTO OOCITY>KMBaHHUS M PEMOHTa IMOJCTAHIINU MyIIBHT

noce 3aBepmieHus [Ipoekra.

Bce ocHOBHOE »nekTpooOOpyIOBaHHME, B YAaCTHOCTH, CHJIOBBIE TpPaHC(OPMATOPHI, CHUCTEMa
npotuBoniokapHo 3ammthl, 3PY 10 kB, KOHTpoNbHBIE W 3alUTHBIE TaHENW M T.J., & TaKXKe
KabeIbHO-TIPOBOJHUKOBOE 000pynoBaHMEe (IIPOBOJA, CHIIOBBIE KaOely, KOHTPOJbHBbIE KaOelu |

apMatypa) OyzieT MpruoOpETEHO M YCTAHOBIICHO B paMKax [IpoekTa STOHCKOH CTOPOHOH.

AzepOaifpkaHCKasi CTOPOHA OCYIIECTBUT B paMmkax IIpoekra IeMOHTa)X M BOCCTAHOBIICHHE TIABHBIX
BOPOT HOACTAHIMH MyIBHT A1 0OCCIICUeHHsT BO3MOXKHOCTH BBO3a OOOPYIOBaHHS, OTKIIIOUCHUE
TOUTaHUS U1 TIPOBEACHUST paboT MO0 MOHTaXy OOOpYHTOBaHUS W YACTHYHBINA IUTAaHOBEIH cOpoc

Harpy3KH, IpH HEOOXOIUMOCTH COTIIACOBAB €T0 C COOTBETCTBYIOIINMH OpPTaHH3ALMSIMH.

PacderHslit cpok peanmzanuu [Ipoekra cocTaBiseT mpuMepHo 21 Mecsll ¢ MOMEHTa 0OMeHa HOTaMHu
Mexny I[lpaButenscTBOM AsepOaiimkaHa u [IpaBurenbcTBOM SNOHWUM 70 TMOJTHOTO 3aBEpIICHUS

pabort o [Ipoexkry.

OO0mas pacyeTHass cTOMMOCTh IIpoekTa cocraBiser mpuMepHO 871 MUJUTMOHOB SIMTOHCKHX HeH

(smoHckas cropona: 870 MUIIITHOHA HeH, a3epOaiikaHCKas CTOpoHa: 1,4 MHJUTMOHA HeH).

Jlanee npecTaBieH IpSIMOU U KOCBEHHBIH MOJIOKUTENbHBIN 3 dekT oT [Ipoekra.

1) TIpsmoii ekt
Maxcumanbabiii ipsiMoii 3ddekt ot [Ipoekrta — MOBEIIEHHE MOUTHOCTH TpaHcdopMaropa ¢
400 MBA (2 tpancdopmaropa o 200 MBA) mo 500 MBA (2 tparcdopmaropa mo 250 MBA).
Jaxe ecnmu oguH W3 TpaHCHOPMATOPOB TMOJACTAHIIMU MYIIBUT BBIMIET U3 CTPOS, aBapHIHON
PasTpy3KH SHEPTOCHCTEMBI WM JUIUTEIBHOTO OTKIIOYEHUS AIICKTPOCHAOKEHHUS MOXKHO OymeT
n3bexarb. KpoMe Toro, yBelMdeHHE MOIIHOCTEH MO 3JCKTPOCHAOKEHUIO B paMkax [Ipoekra
MO3BOJINT JOCTHYh MHOXKECTBAa IOOOYHBIX pE3yJbTaToOB, B YAaCTHOCTH, OOCCIICUUTH
CTaOMIIBHOCTh CHUCTEMBI  OJICKTPOCHAO)KEHMS, IIOBBICUTH €€ HAaJeKHOCTh, COKpAaTUTh

MIPOIOJKUTEIBHOCTh IepeO0CB B CHAOKCHUN SHEPTUECH H T.II.

Bonee Toro, peanuzanus [Ipoekra, T.e. 3aMeHa yCTapeBLIEro0 U U3HOLICHHOTO 000py/I0BaHHs Ha
Oonee HaJgeKHOE, IMO3BOJNUT COKPATHTh 3aTparbl M BpeMs Ha PEMOHT U TEXHHYECKOE

06CJIy}KI/IBaHI/IC W CHHU3HTH JKOJIOTHYCCKHI PUCK, B YaCTHOCTH, OT 3arpsA3HCHUA II0YB B
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pe3ysbTaTe yTeuKy TpaHc(HOpMaTOpHOTO Maca.

UucneHHOCTh BBITOZAOIIONYYATENe 10 fgaHHoMy Ilpoekty coctaBmsier okoio 550 Teicsa
YeJIOBeK, BKIIOYas HpuMepHO 60 ThIcsd OekeHIeB/ TEPECENICHICB, TNPOKUBAONINX B

Cabamnbsckom, ScamanbckoM 1 HacuMuHCKOM parioHax baky.

2)  Kocsennslit adpdekr
Britang B oOecrniedeHre OCHOBOIOJIATAIONINX 4eJoBedyeckux moTrpedHocterr (OUIl), B
YAaCTHOCTH,  YJAy4IIEHHE BO3MOXHOCTeH  (YHKIHOHHPOBAaHHMS  MEAWIMHCKAX U
00pa30BaTeNbHBIX YUPSKICHUA, a TaKkKe YCIOBHH JKH3HH TOpOXKaH M OC)KEHIIEB/

TIEPECCIICHIICB, 3a CYET oOecreyeHus HaAC)KHOCTH CHUCTEMBI 3J'I€KTp00H36)KeHHH.

AXKTHBHM3aIMsA H CTAaOMIM3alIMs CONMAIBLHO-DKOHOMHUYECKOH IEATENBPHOCTH 3a CYET

Oecrepe0oHOTO ATEKTPOCHAOKEHUS IIeHTpa baky.

B macrosmee BpeMsl IPYTMMH OpPraHU3alMSMH-IOHOpPaMH HE MHPOBOIUTCS HUKAKHUX IIPOTPAMM,
cesa3aHHbIX ¢ [IpoexTom, omHako B 2002 romy EBpomelickas koMuCCHS B paMKax MpPEIOCTaBICHUS
0e3BO3ME3MHON TOMOINM TOACTAHIMM MyIIBUT peann3oBajla MPOEKT 10 00eCHCYCHUIO
CTaOMIBHOCTH 3JIEKTPOCHAOXKEHUS pailoHOB IpokuBaHus OeskeHneB. Peammsarus [Ipoekra B pamkax
porpamMMmbl  TIpeocTaBiIeHuss Oe3Bo3MesHoi momomu [IpaButenbcrBa SAmnonun, Oe3ycloBHO,
MIO3BOJIUT CYIICCTBEHHO YIYUIINTH yCIOBHUS JKU3HU OCKCHIIEB 3a CUCT CHHEPreTnieckoro 3dpdexra

OT B3aUMOJICHCTBUSI C pe3ylibTaTaMu MpoekTa EBponeiickoil KoOMHCCHN.

Jnsi MakCHMH3alliK TOJOKHUTEIbHBIX PEe3yJbTaToB a3epOaif/[PkaHCKOi CTOpOHE ClienyeT mocie
3aBepiieHUss [Ipoekra oOecmeunTh COONIOCHHUE CIEAYIOMUX TPeOOBaHUH, KOTOpPHIC BIIOJHE
OCYILIECTBHMBI IIPU CYIISCTBYIOIIEH CHCTEME TEXHHYECKOTO OOCIy)KHMBaHHUs/pEMOHTa M OOKeTa

«A3EPOHEPXW».

OcCymiecTBIATh HaJUICXKAIlee TEXHHYECKoe OOCIy)XMBaHHE H 00CCleunTh OMKET Ha

IpHOOpETeHUE 3aaCHBIX YaCTeH.
[TpoBOIUTE peryasipHBIE TPOBEPKU

Becrn yuet paOoTHI 1 TEXHUIECKOTO 0OCITYKHBAHUS ITOACTAHIINU
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SUMMARY

Baku City, the capital of the Republic of Azerbaijan (hereinafter referred to as Azerbaijan), has a
population of about two million and is one of the major cities within Caucasia. Mushviq
Substation, one of the most important substations within the power supply network of central
Baku, is located southwest of the city and supplies electric power to Sabail, Yasamal and Nasimi
districts. These districts have a population of around 550,000 including some 60,000 refugees
and internally displaced persons (IDPs) with a concentration of major governmental agencies,

commercial establishments, medical institutions and educational institutions.

Since most power generation, transmission and distribution facilities in Azerbaijan were
constructed during the era of the former Soviet Union and are therefore aged and deteriorating,
there is an urgent need for improvement to provide a reliable power transmission system. The
main power transformers (200 MVA x 2 units) in Mushvig Substation were installed in 1986,
again during the era of the former Soviet Union. As 20 years has elapsed since their installation,
the transformers now exhibit problems such as leakage of insulation oil. Given the recent
favorable economic conditions of Azerbaijan, electric power demand in Baku is increasing
rapidly and is anticipated to exceed the rated capacity of these transformers within a few years.
In the worst case, a shutdown of Mushviq Substation could therefore result in massive blackouts

in the center of Baku.

Peak demand in winter already exceeds the capacity of one main transformer (200 MVA) under
current conditions. If one unit of the transformer was disabled in this situation, scheduled
partial load shedding will be necessary. This would have considerable impact on the health and
stable livelihoods of inhabitants including refugees/IDPs in winter as well as on the public sector,

such as governmental, medical and educational services.

The AZERENERJI’s operation and maintenance cost for the aging equipment is increasing year
by year. However, because the financial status of AZERENERJI is too tight by several issues
such as negative net worth of electricity tariff, the operation and maintenance cost allocated to
Baku High-voltage Electricity Network, which manages Mushviq Substation, is earmarked for
the purchase of spare parts and maintenance/repair of the damaged/deteriorated equipment, not to

the replacement.

Under these circumstances, the Government of Azerbaijan requested grant aid from the

Government of Japan for improvement of the main transformers in Mushviq Substation.
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In response to the request, the Government of Japan decided to conduct a basic design study and
Japan International Cooperation Agency (JICA) dispatched the Basic Design Study Team to
Azerbaijan from 28 August to 21 September 2005. The Study Team discussed with the officials
of Azerbaijan on the components of the Project and conducted a site survey. Returning to Japan,
the Study Team prepared the draft Basic Desigh Report through the examination in Japan based
on the collected data. Following the completion of the report, JICA dispatched the Study Team
to Azerbaijan again from 29 January to 8 February 2006 to explain the contents of the report.

Requested items in the application submitted by the Government of Azerbaijan dated 11

December 2003 are as follows:

1)  Replacement of 220/110/10 kV, 250 MVA main transformers 2 units

2) Reinforcement of transformer foundations 2 sets
3) Replacement of power conductors 220 kV and 110 kV side 1 lot
4)  Replacement of control and protection panels 2 sets
5) Rehabilitation of service road in the substation 1lot
6) Replacement of 10 kV power cables and control cables 1lot
7)  Replacement of insulators and fittings 1lot
8) Replacement of 10 kV reactors 2 sets
9) Replacement of 10 kV cubicles 2 sets
10) Installation work 1lot

As a result of discussions on the above items with AZERENERJI’s officials during the site
survey period, it was confirmed that item 5) “Rehabilitation of service road in the substation”
would not be included in the Project because this had already been undertaken by AZERENERJI.

In addition, AZERENERJI requested the following additional items during the site survey period:

1)  Nitrogen-type fire prevention system 2 sets

2)  Spare parts 1lot

Regarding the fire prevention system, its inclusion in the scope of the Project is considered
appropriate because it is incidental equipment only for the main transformer and installation of
such equipment is necessary under the electrical equipment standard of Azerbaijan, which has
been succeeded since the era of the Soviet Union. Regarding spare parts, it is considered that
including minimal amounts in the scope of the Project is also appropriate because they are
absolutely imperative for long-term O&M of Mushviq Substation by AZERENERJI after the
Project is completed.
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All main electrical equipment such as main transformers, fire prevention system, 10 kV cubicles,
control and protection panels, etc. and peripheral equipment such as power conductors, power
cables, control cables, and accessories shall be procured and installed by the Japanese side under

the Project.

The Azerbaijan side shall execute the demolition and restoration of the existing main gate of
Mushviq Substation, the power cut for installation work and the scheduled partial load shedding

after coordinating with concerned organizations, if necessary, under the Project.

The estimated period of the implementation schedule for the project is approximately 21 months
from the exchange of notes between the Government of Azerbaijan and the Government of Japan

to the completion of the Project.

The total project cost is estimated to be approximately 871 million Japanese Yen (Japanese side:

approx. ¥870 million, Azerbaijan side: ¥1.4 million).

The direct and indirect positive effects of the Project are described below.

1) Direct Effect
The maximum direct effect of the Project is to increase transformer capacity from 400 MVA
(2 units><200 MVA) to 500 MVA (2 units><250 MVA). Even if one unit of the main
transformer of Mushviq Substation fails causing a supply disruption, load shedding or long
term blackouts will be averted and many effects such as stable power supply, improvement
in reliability, reduction of power outage period, etc. will be expected with this increase in

power supply capacity by the Project.

Moreover, implementation of the Project and replacement of old and deteriorating
equipment by more reliable units will lead to a reduction in the cost and time for repair and
maintenance and less environmental risk such as soil contamination through leakage of
insulation oil.

The number of beneficiaries of the Project is about 550,000 people, including about 60,000
refugees and internally displaced persons (IDPs) living in Sabail, Yasamal and Nasimi

districts.

2)  Indirect Effect
Contribution to Basic Human Needs (BHN) such as improvement of capability of
medical and educational institutions and living of inhabitants and refugees/IDPs with

the realization of a reliable electric power supply
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Activation and stabilization of the social and economic activities with the stable power

supply in the center of Baku

In addition, although there are no other donor plans relating directly to the Project, the European
Commission (EC) carried out a grant aid project for Mushviq Substation in 2002 to secure stable
power supply to the refugee-inhabited area. It is believed that execution of the Project by
Japan’s grant aid system will contribute significantly to the improvement of living conditions of

refugees and match closely the aims of the EC project.

To maximize and maintain the positive effect of the Project and to ensure the long-term operation
of the equipment, the Azerbaijan side should meet the following requirements after completion of

the Project:
To execute proper maintenance and to secure the budget for procurement of the spare parts
To conduct periodical inspection

To complete operation and maintenance records
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CHAPTER 1 Background of the Project

Baku City, the capital of the Republic of Azerbaijan (hereinafter referred to as Azerbaijan), has a
population of about two million and is one of the major cities within Caucasia. Mushviq
Substation, one of the most important substations within the power supply network of central
Baku, is located southwest of the city and supplies electric power to Sabail, Yasamal and Nasimi
districts. These districts have a population of around 550,000 including some 60,000 refugees
and internally displaced persons (IDPs) with a concentration of major governmental agencies,

commercial establishments, medical institutions and educational institutions.

Since most power generation, transmission and distribution facilities in Azerbaijan were
constructed during the era of the former Soviet Union and are therefore aged and deteriorating,
there is an urgent need for improvement to provide a reliable power transmission system. The
main power transformers (200 MVA x 2 units) in Mushvig Substation were installed in 1986,
again during the era of the former Soviet Union. As 20 years has elapsed since their installation,
the transformers now exhibit problems such as leakage of insulation oil. Given the recent
favorable economic conditions of Azerbaijan, electric power demand in Baku is increasing
rapidly and is anticipated to exceed the rated capacity of these transformers within a few years.
In the worst case, a shutdown of Mushviq Substation could therefore result in massive blackouts

in the center of Baku.

Peak demand in winter already exceeds the capacity of one main transformer (200 MVA) under
current conditions. If one unit of the transformer was disabled in this situation, scheduled
partial load shedding will be necessary. This would have considerable impact on the health and
stable livelihoods of inhabitants including refugees/IDPs in winter as well as on the public sector,

such as governmental, medical and educational services.

Under these circumstances, the Government of Azerbaijan requested grant aid from the

Government of Japan for improvement of the main transformers in Mushviq Substation.
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Chapter 2 Contents of the Project

Basic Concept of the Project

Overall Goal and Project Objectives

Since most power facilities in Azerbaijan were constructed during the Soviet era and are now
outdated, their renovation to provide a stable power supply is recognized as a most important
issue. Although new construction and renewal of power generating plants and improvement of
the international transmission system between Russia and other countries are high priorities
within the 5-year National Development Program, improvement of domestic transmission and
substation systems is also urgently required. In particular, stable and high quality power supply
to Baku City, which is the capital of Azerbaijan and its political and economic center, is the most

important task of the country’s power sector.

The main objectives of the Project are to strengthen the power supply capability of Baku, to
provide a high quality and stable electricity system, and to facilitate stabilization of the
population’s livelihood and economic development of Azerbaijan through reinforcement of the

main power transformers of Mushviq Substation.

Outline of the Project

To achieve the overall goal and project objectives of this Project, the existing 2 x 200 MVA main
power transformer units in Mushvig Substation will be upgraded to 2 x 250 MVA units. In
addition, peripheral equipment of the main transformers such as 10 kV cubicles, fire-prevention
system, control and protection panels, etc. will also be replaced. This will be expected to

contribute to a drastic improvement in power supply capability and reliability in Baku.
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2.2

2.2.1

1)

)

Basic Design of the Requested Japanese Assistance

Design Policy

Basic Policies

Since Mushviq Substation is one of the most important substations within the power supply
network to the center of Baku, the substation is expected to supply high quality and reliable

electricity.

Fundamental policies in executing the basic design for the Project are:

- To take into account the present remarkable economic growth of Baku,
- To take into account the likely long-term effect of the Project,
- To avoid excessive equipment, and

- To maximize project impact while minimizing investment.

To determine the unit capacity of the new main transformer, past trends in power demand and
demand forecasts of AZERENERGY and BARMEK will be analyzed and examined. The total

capacity would then, as a minimum, be based on a forecast power demand in 2020.

Since the design of the existing substation equipment was based on standards of the former
Soviet Union (GOST), the equipment to be procured under the Project shall be designed with due
consideration of interfacing between the procured and existing equipment, particularly the

control and protection panels of main transformers.

From the environmental viewpoint, the equipment to be procured under the Project shall be

designed to avoid environmental problems such as noise, soil contamination, etc.

Natural Conditions

All equipment, materials and their arrangements shall be designed and manufactured to comply

with the service conditions outlined below.

1)  Ambient Air Temperature

The ambient air temperature does not exceed 40 °C.
The minimum ambient temperature does not fall below minus 20 °C.

The yearly average ambient temperature is 15 °C.
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2) Altitude

The height above sea level of the project site is less than 1,000 m.

3) Relative Humidity

The average annual relative humidity is 65%.

4)  Wind Speed

The maximum wind velocity for design is 25 m/sec.

Given these natural conditions, the materials and equipment to be procured under the Project do

not require any special designs to be considered.

Applied Standards and Regulations

The following standards and regulations will be applied in the design of electrical equipment to

be procured under the Project.

1) Standards and Regulations
The design of all electrical equipment shall comply with the latest revision of the Russian
Interstate Standards (GOST-R) and the International Electrotechnical Commission Standard
(IEC). In the case of differences between both standards, AZERENERJI will prepare a
comparison table and decide with the Consultant the prevailing standard and include these

data or information in the Tender Documents.

In cases where GOST-R and IEC standards do not cover the conditions, Japanese Industrial

Standard (JIS) or the Japanese Electrotechnical Committee (JEC) Standard can be applied.

2) Other Regulations
The national regulation for Installation of Automatic Fire Prevention System' shall be

considered in equipment planning.

The international system of units (SI) shall be applied to the design.

Use of Local Subcontractors

Construction and/or improvement of AZERENERJI’s power facilities is to be conducted
exclusively by two construction companies, "Azerenergy Special Maintenance and Service”
and ”Azerenergy Special Repair and Construction”, under the umbrella of AZERENERJI. As a
result of investigations into each company’s profile, construction career, heavy equipment owned,

etc., it is considered that both companies have sufficient capability to undertake the works for the

Ministry of Power and Electrification of the Soviet Union, “Statement of Direction for Design of Firefighting Equipment in Power
Utilities™ No. 34.49.101.87 (1987)
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Project as a subcontractor.

Heavy machinery and vehicles such as large-scale cranes, power shovels, etc. as well as

construction materials such as cements, reinforcing bar, etc. can be locally procured.

Operation and Maintenance Capability of Implementation Agency

The Power Transmission Department of AZERENERJI JSC is the implementation agency in
charge of the Project. After completion of the Project, Baku High-voltage Electricity Network
Limited Liability Company (LLC) under the umbrella of Power Transmission Dept. will carry

out operation and maintenance work.

It is considered that special counterpart training, or a soft component, is unnecessary as
AZERENERJI has sufficient capabilities with regard to O&M work post-Project.

O&M training for new equipment to be procured under the Project such as main transformers, 10
kV cubicles, relay panels, etc. shall be carried out through OJT and initial O&M guidance when

installation work and tests on site are to be executed.

Grade of the Equipment

The existing main transformers to be replaced in Mushviq Substation were manufactured by the
Soviet Union in the Ukraine. To determine eligible countries from which the transformers
would be procured under the Project, the Study Team has examined the transformers made in

Ukraine, Europe and Japan in respect of price and technical performance.

The Study Team obtained price quotations from transformer manufacturers in the Ukraine,
Europe and Japan to allow price comparisons. This indicated there is no price difference
between Japanese and European manufacturers, while the price of transformers from Ukrainian

manufacturers was about 20 percent lower.

For evaluation of the technical performance of the existing transformers, the Study Team
attempted to collect the related documents and technical data from the AZERENERJI’s relevant
departments. However, most documents had been lost through a series of social conflicts
arising from the collapse of the Soviet Union and independence of Azerbaijan. As a result of
this situation, a quantitative evaluation on the technical performance of Ukraine, Europe and
Japanese-made transformers is not possible and the evaluation undertaken in this Study was

based on the following approach.

Compared with transformers made in Japan and Europe, Ukrainian-made transformers are
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advantageous from the following viewpoints:
1)  Spare parts can be easily obtained.

2) AZERENERJI’s substation staff is highly familiar with O&M of Ukrainian-made

transformers.

However, the average failure rate of the transformers manufactured in Japan and Europe was
found to be far lower than for the Ukrainian-made items (based on actual technical performances
reported world-wide) because of their sophisticated quality control system. Therefore, if such a
transformer is installed, spare parts can be minimized and manpower and the cost required for
O&M can also be substantially decreased. Moreover, since there are no substantial differences
in the basic construction and mechanisms of autotransformers among manufacturers throughout
the world, there are no serious problems relating to the execution of O&M by AZERENERJI’s
staff.

Conversely, the disadvantages of Ukrainian-made transformers are as follows:

1) Regarding the capacity of tertiary windings (10 kV side) of the transformer, there are only
two standard ratings, 100 MVA or 150 MVA available, which exceed design requirements.

2) Because of the excessive capacity of tertiary windings, the ancillary facilities such as a 10

kV reactor to limit short-circuit current and its associated buildings become necessary.

3) Low reliability of the Ukrainian-made transformer with problems such as oil leakage
immediately following installation being reported. The repair and maintenance costs for

such transformers may be excessive compared with Japanese or European-made versions.

4)  According to AZERENERJI, Ukrainian-made transformers have a very low utilization due

to a high degree of deterioration, even under appropriate levels of O&M.

Electrical equipment imported from Japan and Europe has been installed in the Severnaya Gas
Combined Cycle Power Plant Project funded by JBIC. AZERENERIJI intends to procure
equipment from developed countries for future projects to the extent allowable within the budget.
In addition, AZERENERJI strongly requested the installation of high quality and reliable

transformers made in Japan or Europe under the Project.

The most important role of Mushvig Substation is to supply stable and high quality electric
power to the center of Baku, to ensure sustainable economic growth can be achieved. As a
result of an overall examination that considered not only initial cost of transformers but also
O&M cost, quality, reliability, etc., it is concluded that main transformers for the Project shall be

procured from Japan or Europe to maintain the recent steady economic growth of Baku.
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The prices of Japanese-manufactured transformers are less than or equal to those of European
manufacturers. Therefore, competitive bidding for Project implementation will be secured even
though procurement of transformers is to be limited to Japanese-made items. It is confirmed
that five or more Japanese manufacturers can produce autotransformers meeting the requirements
of the Project. Therefore, it is recommended the main transformers for the Project be procured

from Japanese manufacturers only.

For the fire-prevention system using nitrogen gas, a European-made system is acceptable because

no Japanese manufacturers produce the same type of system.

Construction and Procurement Method and Schedule

Considering the importance of Mushviq Substation, which is responsible for the power supply to
about one-quarter of the area of Baku, it should maintain constant power supply without
interruption.  Thus, it is necessary to undertake the replacement of one main transformer and its
peripheral equipment while supplying power through the other main transformer. In addition, it
is necessary to strictly implement construction schedule control after formulating an efficient
execution scheme with an exact power outage plan based on discussions with BARMEK and
AZERENERIJI’s related organizations such as the Central Load Dispatching Center, the Power
Transmission Dept., etc. This is because timing of the replacement is assumed to overlap with
winter when substation loads are heavy. In addition, it is necessary to ensure the Contractor can
formulate a detailed construction method, power outage procedure and safety measures that
comply with a planned construction schedule. It must also provide evidence of ample

experience in similar works to ensure the success of the installation works for the Project.

Therefore, the installation work for the Project shall be included in the scope of works of the
Contractor. The Contractor shall dispatch procurement management staff and an installation
instructor to the site from Japan to ensure quality of the equipment, with installation work being

executed by the Contractor using suitably experienced local subcontractors.

Moreover, to minimize the power outage period, replacement work of the first transformer shall

be executed in a minimum of 24 hours work in three shifts.

Regarding the implementation schedule of the Project, the work is expected to take about 10
months for design and manufacturing of materials and equipment, about 2 months for
transportation and about 5 months for installation including preparatory work. By efficiently
overlapping each work item, at least 15 months are necessary to complete the works after the
contract for the Project is verified by the Government of Japan. Details of the implementation

schedule are outlined in Section 2.2.4.
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2.2.2 Basic Plan (Equipment Plan)

2.2.2.1 Total Plan

Requested items in the application submitted by the Government of Azerbaijan dated 11

December 2003 are as follows:

1) Replacement of 220/110/10 kV, 250 MVA main transformers 2 units

2) Reinforcement of transformer foundations 2 sets
3) Replacement of power conductors 220 kV and 110 kV side 1 lot
4)  Replacement of control and protection panels 2 sets
5) Rehabilitation of service road in the substation 1lot
6) Replacement of 10 kV power cables and control cables 1lot
7)  Replacement of insulators and fittings 1lot
8) Replacement of 10 kV reactors 2 sets
9) Replacement of 10 kV cubicles 2 sets
10) Installation work 1lot

As a result of discussions on the above items with AZERENERJI’s officials during the site
survey period, it was confirmed that item 5) “Rehabilitation of service road in the substation”

would not be included in the Project because this had already been undertaken by AZERENERJI.

In addition, AZERENERJI requested the following additional items during the site survey period:

1)  Nitrogen-type fire prevention system 2 sets

2)  Spare parts 1lot

Regarding the fire prevention system, its inclusion in the scope of the Project is considered
appropriate because it is incidental equipment only for the main transformer and installation of
such equipment is necessary under the electrical equipment standard of Azerbaijan, which has
been succeeded since the era of the Soviet Union. Regarding spare parts, it is considered that
including minimal amounts in the scope of the Project is also appropriate because they are
absolutely imperative for long-term O&M of Mushviq Substation by AZERENERJI after the

Project is completed.
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2.2.2.2 Equipment Plan

Unit Capacity of the Main Power Transformers

@)
1)  Current load conditions of Mushviq Substation
Figures 2.2-1, 2.2-2 and 2.2-3 show yearly peak load, monthly peak load and daily load

curve of Mushviq Substation, respectively.
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Figure 2.2-1 Yearly Peak Load of Mushvig S/S 1998 - 2005
(Source: AZERENERJI, Note: Value for 2005 is a record of January.)
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Figure 2.2-2 Monthly Peak Load of Mushviq S/S 2004
(Source: AZERENERJI)
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Figure 2.2-3 Daily Load Curve of Mushvig S/S (December 15, 2004)
(Source: AZERENERIJI)

The above figures indicate:

Peak load of Mushviq Substation is recorded in winter during December and January.

Peak load, recorded in January 2005, was 251.5 MVA.

From the daily load curve in winter, there are two peaks at 1100 1200 hours and 1800
2000 hours. These occur due to the use of electrical heaters for heating and

cooking.

Electricity Demand Forecast of AZERENERJI

Although AZERENERJI carried out the national level demand forecast until 2013, there is
no demand forecast for each substation under the control of AZERENERJI, which also
includes Mushvig Substation. According to AZERENERJI, improvement and
augmentation programs for AZERENERJI’s substations are made based on an assumed 5%
increase in peak demand for each substation, which conforms to customary practices during
the era of the Soviet Union. However, considering the recent favorable economic

conditions of Baku, a 5% increase is thought to be insufficient for Mushvig Substation.

Instead of the demand forecast, AZERENERJI defines a substation development program
based on power supply applications submitted by new customers. In practice, when a new
customer wants to be supplied with more than 100 kVA electric power, it shall submit an
application for electricity supply directory to AZERENERJI and not to distribution
companies like BARMEK. In the case of less than 100 kVA, a customer shall submit it to
the distribution company. Although AZERENERJI defines the development program for
supply capability after collecting applications, in actual fact there are many uncertainties

such as cancellations and/or postponements of construction plans.
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Although applications submitted to AZERENERJI amount to 160 MVA in total, with new
customers during 2004-2005 accounting for more than 100 kVA, AZERENERJI cannot
make a precise prediction because of the above uncertainties.

Electricity Demand Forecast by BARMEK

AZERENRJI and BARMEK share data regarding new consumers above 100 kVA.
BARMEK carries out the electricity demand forecast for its supply area in conjunction with
the shared data and applications for new electricity supply less than 100 kVA submitted to
it.

Table 2.2-1 shows BARMEK’s demand forecast for Sabail, Yasamal and Nasimi districts
until 2020.

Table 2.2-1 Peak Demand Forecast for Sabail, Yasamal and Nasimi Districts

Districts 2010 2015 2020
Sabail 63.5 MVA 64.7 MVA 69.4 MVA
Yasamal 110.0 MVA 144.7 MVA 178.9 MVA
Nasimi 130.0 MVA 189.9 MVA 248.9 MVA
total 303.6 MVA 399.3 MVA 497.2 MVA

Source: BARMEK

From the above table, BARMEK forecasts a total peak demand in 2020 of 497.2 MVA for
the three districts.

A proportion of the electricity demand of Nasimi district is, however, supplied by
substations other than Mushviq Substation. According to BARMEK, about 80 % of the
demand could be supplied by Mushvig Substation considering the system configurations
although there is no exact data to confirm this.

To meet the rapidly increasing electricity demand shown in the above table, BARMEK
plans to construct three 110 kV substations that will supply electric power directly from
Mushviq Substation until 2020.

The requested transformer capacity, 500 MVA (2 x 250 MVA), is able to cover the demand
until 2020. In accordance with the daily load curve shown in Figure 2.2-3, the peak
demand of Mushviq Substation in winter already exceeds the capacity of one unit of the
main transformer (200 MVA) under present conditions. Therefore if one unit of the
transformer breaks down scheduled partial load shedding is unavoidable. On this basis the
requested transformer capacity of 500 MVA (2 x 250 MVA) is considered reasonable and
appropriate.
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Capacity of Tertiary Windings of Main Transformer

Regarding the capacity of 10 kV side tertiary winding, the capacity of the existing main
transformer is 100 MVA. This is the standard capacity of ZAPAROZH, the transformer
manufacturer, and is 50 % of the primary/secondary capacity (200 MVA) and is far in exceedance
of the necessary capacity as a stabilizing winding of the transformer. With regard to the basic
design, the capacity of the tertiary winding of the main transformer will be minimized to ensure

its functional capability as a stabilizing winding.

10 kV Reactors

The existing 10 kV reactors are installed in the small building behind the existing main power
transformer to limit a short circuit current of the 10 kV circuit. The reactors are designed to be
installed inside the main power transformers to simplify operation and maintenance under the
Project. This will contribute to minimizing project costs because a small building will not be

necessary.

10 kV Cubicles
The existing 10 kV cubicle consists of the following components:

- Incoming feeder panel
- Outgoing feeder panel

- \oltage transformer panel

Metal-enclosed outdoor use-type 10 kV cubicles, which are of the same type of those existing,

will be adopted for the Project.

Technical Specifications

Technical specifications of main equipment are as follows:

1) Main power transformers 2 units
i) Type Three-phase, Oil-immersed type Auto-transformer
ii) Cooling OFAF or ODAF cooling
iii) Rated voltage 230/121/10.5kV
iv) Rated power HV-MV: 250 MVA
HV-LV: 25 MVA
MV-LV: 25 MVA
v) Rated frequency 50 Hz
vi) Connection YNad1l
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vii) Insulation levels

HV line terminal SI/LI/AC  650/750/360kV
MV line terminal LI/AC 450 /185 kV
HV / MV neutral LI/AC -185kVv
LV line terminal LI/AC 75128 kv

*note  Sl: Switching impulse withstand voltage
LI: Lightning impulse withstand voltage
AC: Short duration AC withstand voltage
viii) On-load tap changer +6 X 2% 13 taps
iX) Accessories
10 kV current-limiting reactors
Bushing of each type
Bushing type current transformers
Cooling facilities (unit cooler)

Protection relay of each type, etc.

2) Fire prevention system 2 sets
i) Type Automatic fire prevention system using nitrogen
ii) Service Conditions Outdoor

iii) Main equipment
Nitrogen cylinder

Control box, etc.

3) 10 kV Metal-enclosed Switchgear 2 sets
i) System Configurations - Incoming feeder panel
- Outgoing feeder panel
- Voltage transformer panel
ii) Common Electrical Requirements
Rated frequency: 50 Hz
Rated voltage: 12 kV
Rated normal current: 1,250 A
Service location: Outdoor
Degree of protection: 1P44
iii) Incoming feeder panel
Circuit breaker
Current transformers
Earthing switches

iv) Outgoing feeder panel
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5)

Circuit breaker
Current transformers
Earthing switches

v) \oltage transformer panel
\oltage transformer
Power fuse
Surge arrester

vi) Accessories
Space heater
Cooling fan
Cable bracket, etc.

Control panels 2 sets

i)  Service location Indoor

ii) Metering
220 kV line
- Ampere with selector switch (Phase A, B and C)
110 kV line
- Ampere with selector switch (Phase A, B and C)
- Watt with maximum demand
- Watt-hour
- Var
- Power factor
10 kV line
- Ampere with selector switch (Phase A, B and C)
- \oltage with selector switch (A-B, B-C and C-A)
Tap position indicator (for OLTC)

iii) Equipment

Mimic diagram
Signal lamp

Selector switch for each meter, etc.

Protection relay panels 2 sets
i)  Service condition Indoor
ii) Protection
Overall power transformer main protections

- Ratio differential current protection (main protection)
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Earth fault protection
Over current protection
Short circuit over current protection

Distance protection (backup protection)

Power transformer protection

Buchholz relay

Pressure relief device for transformer
Oil and winding temperature
Protection for OLTC

Protection for oil circulation devices

Protection for cooling fan, etc.

10 kV feeder protection

Over current protection

Short circuit over current protection, etc.

6) Power conductors 1 lot

i) 220 kV and 110 kV power conductors are required to connect the main transformers to

be supplied under the Project to the existing 220 kV and 132 kV bus conductors.
ii) 220 kV conductors AAC 300 mm? or equivalent
iii) 110 kV conductors AAC 400 mm? or equivalent

7) Medium voltage power cables 1 lot

i) Medium voltage three-core underground cables shall be supplied and installed to

connect from 10 kV side of main transformer to the existing station service transformer

via 10 kV metal-enclosed switchgear.

ii) Requirements

Type XLPE insulated, PVC sheathed, copper conductor,
steel-wire armored cable
Cable size 150 mm?
Nominal voltage 10 kV
Number of cores three cores
8) 600 V control cables 1 lot

i) 600 V control cables shall be supplied and installed to connect control devices of main

transformer, 10 kV metal enclosed switchgear, control panels, protection panels, etc.

ii) Requirements
Type 600 V, PVC insulated and PVC sheathed cable with

standard copper conductors
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Cable size 2.5, 4, 6, 10 and 50 mm?

Number of cores Single or multi cores

2.2.3 Basic Design Drawing

Table 2.2-2 shows the basic design drawings for the Project attached to this report.

Table 2.2-2 Basic Design Drawings

1D No. Title
1 | AZ_BM_01 Mushviq Substation: Current Layout Drawing
2 | AZ_ BM_02 Mushviq Substation: Current Single Line Diagram
3 { AZ BM_03 Mushviq Substation: Existing Foundations of the Main Transformers
4 | AZ BM_04 Mushviq Substation: Layout Drawing after the Project
5 : AZ_ BM_05 Mushviq Substation: Section Drawing after the Project
6 | AZ BM_06 Mushviq Substation: Layout Drawing of the Control Building after the Project
7 | AZ_ BM_07 Mushviq Substation: Single Line Diagram after the Project

2.2.4 Implementation Plan

2.2.4.1 Implementation Policy

1)

The implementation policy for the Project within the framework of the grant aid system of the

Government of Japan is outlined below.

Project Implementing Body

The organization responsible for the implementation of the Project from the Azerbaijan side is
the Power Transmission Department of AZERENERJI.  Following completion of the
installation work of the new transformers under the Project, Baku High-voltage Electricity

Network LLC will be responsible for the operation and maintenance of the transformers.

To ensure smooth implementation of the Project, the Power Transmission Department shall
maintain close contact and consult with the Japanese Consultant and Contractor, both of which
will be selected by the Government of Azerbaijan in accordance with Japan’s grant aid system.
For this purpose, the Power Transmission Department shall select a person to be responsible for
the implementation of the Project. The selected person will be required to explain the contents
of the Project to concerned authorities including BARMEK and peripheral people of Mushviq
Substation as well as staff members of AZERENERJI with the aim of obtaining their cooperation

for the implementation of the Project.
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)

®3)

Necessity to Dispatch Japanese Engineers

Since the planned work under the Project is broken into several facets such as temporary work,
foundation work, removal and installation of main transformer, installation of peripheral
equipment, and tests and commissioning of the equipment during a short construction period,
these works must be coordinated efficiently so that periods of power outage can be minimized.
Dispatching of a site manager from Japan for the Project will be absolutely essential to provide
consistent management and instructions on schedule control, quality control and work safety,

particularly as most works will be implemented in parallel.

The Contractor and the Local Contractor

The Contractor, which will be a Japanese corporation selected by the Government of Azerbaijan
through open tender in accordance with Japan’s grant aid scheme, will conduct the procurement,

installation, tests and commissioning of the equipment procured under the Project.

It is possible to utilize local construction companies with sufficient experience in areas such as
temporary work, foundation work, installation work, etc. to act as a subcontractor for the Project

under the control of Japanese engineers of the Contractor.

2.2.4.2 Implementation Conditions

1)

Points to be Considered for Installation Work

Two (2) main transformer units and peripheral equipment in Mushvig Substation will be replaced
under the Project. It is impossible to interrupt the power supply from Mushvig Substation to its
supply area for the entire construction period because based on the present power system
configurations in Baku there is no alternative substation to supply power to the area. Thus, it is
necessary to replace and commission the main transformers individually without power
interruption in Mushviq Substation.  For that purpose, it is also necessary to formulate a detailed
power outage plan and installation plan after thorough discussions with concerned organizations
of AZERENERJI.

Points to be considered in formulating the installation plan for the Project are as follows:

1) Both units of new main transformers shall be installed on the same foundations of the
existing transformers. The content of the discussions between AZERENERJI and the
Study Team on the installation positions of the new main transformers is presented in

Appendix 6.

2)  To implement the smooth replacement of the first transformer unit during the power outage
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3)

4)

5)

period, the work crew of the Contractor shall start the works, which will include land
preparation, temporary work, foundation work, laying power and control cables, etc., two
months before the outage. In addition, the crew will fabricate the first transformer at a

position near the existing operational transformer.

To minimize the power outage period, the replacement work of the first transformer shall be
executed over a 24-hour period in three shifts because the timing of the replacement is
assumed to overlap winter when the load on Mushviq Substation is heavy. Following
completion of the first replacement work, operation of the unit shall be started immediately

to execute the replacement work for the second unit.

Replacement of the second transformer unit will be carried out only in the daytime because
the larger capacity of the first transformer can meet power supply requirements without any

outage.

The Contractor shall dispatch at least one site manager from Japan to provide total
management on schedule control, installation work, quality control and work safety during
the entire construction period. An additional two engineers shall be dispatched from Japan
during the 24-hour periods for replacement. For the site tests and commissioning of the

equipment, manufacturer’s inspectors shall be dispatched.

(2) Points to be Considered for Procurement of Equipment

1

2)

Equipment Design

In the design of the control panels and protection panels to be procured, a structural
interface against the existing equipment shall be considered to secure consistency in
performance. Since the foundations of main transformers will utilize those of the existing
ones (after surface refurbishment), the transformers to be procured shall be designed based

on the size and position of the existing foundations.

Procurement Management

For smooth implementation within the defined period of site works, it is absolutely
necessary to transport on schedule the equipment and materials to be procured. Since the
period for marine and inland transportation from Japan to Azerbaijan is expected to be
about two months, the Contractor shall undertake procurement management paying careful
attention to on-time procurement and manufacturing of equipment and materials. For
example, all necessary documents for transportation shall be properly prepared to ensure
smooth customs clearance at each customs checkpoint so as not to impact on the progress of

the Project.
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3)  After-sales Services
As it is necessary for the Contractor to provide after-sales services in terms of supply of
spare parts and repair of breakdowns associated with the new equipment, the Contractor

must pay proper attention to continual liaison with AZERENERJI.

2.2.4.3 Scope of Works

Regarding the construction, procurement and installation under the Project, the scope of works

for the Japanese and Azerbaijan sides is shown in Table 2.2-3.

Table 2.2-3 Scope of Works

Items In Charge Note
1. Procurement of Equipment
1) 220/110/10 kV, 250 MVA Main Power Transformer Japan
2)  Nitrogen Type Fire Prevention System Japan
3) 10 kV Metal-enclosed Switchgear Japan
4)  Control Panels for TR Japan
5)  Protection Panels for TR Japan
6) 220 kV & 110 kV Power Conductors with Accessories Japan
7) 10 kV Power Cables with Accessories Japan
8) 600 V Control Cables with Accessories Japan
9)  Spare Parts Japan
2. Installation Work
1) Installation, adjustment and tests of all the above equipment Japan
2)  Reinforcement of transformer foundations Japan
3)  Foundation work, temporary work, etc. Japan
4)  Demolition and restoration of the existing main gate of Mushviq Azeri
Substation, if necessary
5)  Execution of the power cut for installation work Azeri
6) Execution of the scheduled partial load shedding, if necessary Azeri
7)  Removal of the existing equipment, which is to be an obstacle Japan

against the installation work under the Project, such as the existing
main transformers, fire fighting system, control panels, etc. and
delivery of them to the appointed place

8) Removal of the existing equipment, which is not to be a obstacle Azeri This is out of
against the installation work under the Project, such as the existing the scope of
10 kV cubicles, 10 kV reactors and their small buildings, 10 kV works.
cables, part of pipes of fire fighting system, etc. except the above
item 7)

All main electrical equipment such as main transformers, fire prevention system, 10 kV cubicles,
control and protection panels, etc. and peripheral equipment such as power conductors, power
cables, control cables, and accessories shall be procured and installed by the Japanese side under

the Project.
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The Azerbaijan side shall execute the demolition and restoration of the existing main gate of
Mushviq Substation, the power cut for installation work and the scheduled partial load shedding

after coordinating with concerned organizations, if necessary, under the Project.

Removal of the existing equipment such as the existing main transformers, fire fighting system,
control panels, which would otherwise be an obstacle during the installation work, shall be
executed by the Japanese side. However, the existing equipment, which would otherwise be an
obstacle to installation work such as the existing 10 kV cubicles, 10 kV reactors and their small
buildings, 10 kV cables, parts of pipes of the fire fighting system, etc. shall be removed by the

Azerbaijan side after the Project is completed. These works are not covered in the Project.

2.2.4.4 Consultant Supervision

1)

)

Basic Policy
The basic policy of consultant supervision for the Project is outlined below:

1) In accordance with Japan’s grant aid scheme, the Consultant will organize the project
supervision team to execute smooth implementation of the Project based on the basic

design.

2) The Consultant will supervise the Contractor to ensure the performance and quality of the
equipment indicated in the contract and punctual completion of the Project work within the
scheduled period. The Consultant will also supervise the Contractor in safely executing

site works.

Consultant’s Obligations

A Japanese consulting firm will conclude a consultancy agreement with the Government of
Azerbaijan in accordance with Japan’s grant aid scheme. The major obligations of the

Consultant to be included in the agreement are as follows:

1) Detailed Design and Preparation of Tender Documents
i) Detailed Design
Based on the results of the basic design study, the Consultant will execute the detailed
design for the Project through additional site survey. This will be discussed with
AZERENERJI to confirm the Project costs and obligations of the Azerbaijan side.
Prior to preparation of Tender Documents, the Consultant will confirm equipment

design, estimation of Project costs and formulation of the implementation program.
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®)

2)

i)

Preparation of Tender Documents
The Consultant will prepare Tender Documents for the Project in accordance with

Japan’s grant aid scheme.

Project Supervision

i)

i)

Works for Tender
On behalf of AZERENERJI, the Consultant will undertake the announcement,
preparation of clarifications, tender opening, tender evaluation, contract negotiation

with successful tenderers and assistance for conclusion of the Contract for the Project.

Project Supervision

The Consultant will supervise the Project through a kick-off meeting, checking of shop
drawings and specifications of the equipment, factory inspection before shipment,
supervision of installation work on site, preparation of several reports, issuing the
intermediate performance certificate, commissioning tests, etc. to ensure smooth
execution of the Project.

iii) Works on and after Completion of the Project

On completion of the Project, the Consultant will issue the completion certificate,
handover of equipment, and preparation of the completion report. One year later, the

Consultant will carry out equipment inspections at the end of the defect liability period.

Staffing Schedule of the Consultant

The staffing schedule of the Consultant to conduct the above works is as follows:

1)

Detailed Design and Preparation of Tender Documents
The following staff of the Consultant will be necessary for the detailed design and
preparation of Tender Documents.

Table 2.2-4 Staffing Schedule for Detailed Design and Preparation of the Tender Documents

Position Works in Charge

Project Manager Detailed design, Preparation of Tender Documents, Overall management

regarding the Tender, Reviewing the Equipment Plan

Substation Design Design of the electrical equipment including main transformers, peripheral

equipment, etc.

Cost Estimate / Cost estimation, preparation of transportation and implementation plan

Implementation Plan

Interpreter (Japanese) | Interpretation of Russian to Japanese during site survey and the tender

Interpreter (Azeri) Interpretation of Azeri/Russian to English during site survey
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2)

Project Supervision

The following staff of the Consultant will be necessary for Project supervision.

Table 2.2-5 Staffing Schedule for Project Supervision

Position Works in Charge

Project Manager Overall management of the Project

Substation Engineer-1 | Supervision of the works at site, payment procedure, management of the
(on-site engineer) procurement of the equipment, control of the Project schedule, quality

control and safety control

Substation Engineer-2 | Supervision of the installation work during the power outage period
Substation Engineer -3 | Supervision of the installation work during the power outage period
Inspection Engineer-1 | Checking the shop drawings and specifications

Inspection Engineer-2 | Attendance to the factory tests and commissioning tests

Interpreter Interpretation of Azeri/Russian to English during site work period

2.2.4.5 Quality Control Plan

The quality control plans for the Project are as follows:

1)

2)

3)

4)

5)

Check of design drawings
The Contractor shall submit the design drawings of all equipment and materials and
drawings with regard to the installation work. The Consultant will check these drawings

to ensure they meet the requirements described in the Contract documents.

Factory Tests
All equipment to be procured shall in principle be tested before shipment. The Consultant
will witness the factory tests for major equipment including main power transformers to

check the equipment conforms to the approved drawings and specifications.

Pre-ship Inspection
To ensure shipment of the equipment, a third inspection institute will carry out a pre-ship

inspection, including checking of the packing lists at the shipping port.

Site Tests

Accomplishment of the installation work shall be checked through the site tests. The tests
will include pre-commissioning tests to check the equipment before energizing and
commissioning tests to check comprehensive performance after energizing. The

Contractor shall carry out the tests in witness whereof the Consultant and AZERENERJI.

Defect liability period
All equipment to be procured under the Project shall be guaranteed against defects for one

year.
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2.2.4.6 Procurement Plan

1)

)

®3)

Utilization of Local Companies

There is a Turkish cable manufacturer in Baku who has exported to some Caucasian and Central
Asian countries. To check on the possibility of local procurement of 10 kV and control cables
under the Project, the study team visited the manufacturer and obtained a quotation. Based on
this, it is thought to be difficult to procure the cables from this manufacturer because of quality

and quantity issues in terms of meeting the manufacturing order.

Some construction materials for foundation work and temporary work such as concrete,
reinforcing bar, steel plate, etc. are available locally. Heavy machinery and vehicles such as
large-scale cranes, power shovels, etc., can be rented locally. Testing equipment necessary for

the site tests will be brought from Japan.

Eligible Countries

Regarding the eligible countries for the main transformers, the Study Team obtained price
quotations from transformer manufacturers in Ukraine, Europe and Japan and closely examined
each from the viewpoints of price and quality. As a result of the overall examination and
considering not only initial cost but also O&M cost, quality, reliability, etc., there is considered to
be no price difference between Japanese and European manufacturers. It is considered that the
main transformers to be procured under the Project shall be Japanese-made although the
Ukrainian-made transformer is about 20 percent cheaper than those made in Japan or Europe.
In addition, competitive bidding for Project implementation can be realized even if the
transformer is limited to those from Japan because it has been confirmed that five or more

Japanese manufacturers can produce the autotransformer satisfying the requirements.

Other equipment such as 10 kV cubicle, control and protection panels, etc. shall also be
Japanese-made from the viewpoint of quality. The only exception is the fire-prevention system
using nitrogen. This can be European-made because no Japanese manufacturer produces the

same type of system.

Spare Parts

AZERENERJI requested spare parts for main transformers and peripheral equipment be add to
the project requirements during the site survey period. Considering the importance of Mushviq
Substation, it is considered that including a minimal amount of spare parts in the scope of the
Project is appropriate because they are absolutely imperative for long-term O&M by

AZERENERJI after completion of the Project. After examining the requested items and
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(4)

quantities of spare parts, they are considered reasonable and acceptable.

Transportation Plan

There are four possible alternative transportation routes from Japan to Azerbaijan as shown

below:

Landing at Bandar’abas in Iran, and to Baku via Teheran by road

Transshipment at Antwerp and Saint Petersburg, and to Baku through the Volga and the

Caspian Sea by ship

Transshipment at Antwerp, landing at Saint Petersburg and to Baku by rail

Transshipment at Istanbul, landing at Poti in Georgia, and to Baku by trailer and rail

Table 2.2-6 shows the comparison of the 4 alternatives.

Table 2.2-6 Comparison of Transportation Routes

Routes

Conditions

Landing at Bandar’abas (BA) in Iran,
and to Baku via Teheran by road

Min. period: 31 days
Max. period: about 5 weeks

Marine transportation period: about 3 weeks (from Japan to BA)
Inland transportation distance: about1,800 km (from BA to Baku)
Conditions: It is very difficult to transport the main body of the
transformer because of the road regulation of Iran

Inland transportation period: 10-14 days

Custom duty at BA: none (Transit Cargo)

of CIF

Custom duty of Azerbaijan: free upon application of tax exemption

Custom clearance fee of Azerbaijan: 0.1- 0.3

Transshipment at Antwerp and Saint
Petersburg (SP), and to Baku through
the Volga and the Caspian Sea by ship
Min. period: about 8 weeks
Max. period: about 8.5 weeks

Marine transportation period: about 2 months (from Japan to Baku)
Close period of the Volga: from November to April

Custom duty at SP: CIF 0.1% ( Russian Tax )
Custom clearance fee of Azerbaijan: 0.1- 0.3 of CIF

Custom duty of Azerbaijan: free upon application of tax exemption
Inland transportation period: 2 days inside Baku. There is no problem

on the road conditions.

Transshipment at Antwerp, landing at
Saint Petersburg (SP), and to Baku by
rail

Min. period: about 6 weeks

Max. period: about 6.5 weeks

Marine transportation period: about 1 months (from Japan to SP)
Rail transportation period: about 10 to 14 days
Custom duty at SP: CIF 0.1% ( Russian Tax )
Custom clearance fee of Azerbaijan: 0.1- 0.3 of CIF

Custom duty of Azerbaijan: free upon application of tax exemption
Inland transportation period: 2 days inside Baku. There is no problem

on the road conditions.

Transshipment at Istanbul, landing at
Poti in Georgia, and to Baku by trailer
and rail

Min. period: about 7 weeks
Max. period: about 7.5 weeks

Marine transportation period: about 40 days (from Japan to Poti)
Rail transportation period: about 3 days
Inland transportation period: about 12 days . There is no problem on
the road conditions.

Custom duty at Poti: none (Transit Cargo)

of CIF

Custom duty of Azerbaijan: free upon application of tax exemption

Custom clearance fee of Azerbaijan: 0.1- 0.3
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Item , although being the shortest in terms of time for transportation from Japan, is to be
excluded because there are weight limits on the road for the cargo to third countries according to
Iranian regulations. Item is also to be excluded because the Volga freezes during winter

from November to April, which overlaps with the planned transportation time for the Project.

For items and , although there are both good and bad points, item , which involves
transshipment at Istanbul, landing at Poti in Georgia and then to Baku by trailer and rail, is the
considered to be the optimum. This will be applied for the Project from the viewpoint of

transportation costs, custom duties at the landing port, etc.

During the Soviet Union era, cargo destined for Azerbaijan was normally transported by rail from
the landing port as the rail transport network was well developed. The cargo for the Project is to
be transported from the landing port to Baku by rail using a special low-bed wagon and then
transshipped to trailers using 200 ton cranes at the handling place. It will then be conveyed to

Mushviq Substation taking a roundabout route of Baku City.

St. Petersburg

Figure 2.2-4 Transportation Route Alternatives
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2.2.4.7 Implementation Schedule

The estimated period of the implementation schedule for the project is approximately 21 months
from the exchange of notes between the Government of Azerbaijan and the Government of Japan

to the completion of the Project as shown in Table 2.2-7.

Table 2.2-7 Implementation Schedule

1 2 3 4 5 6 7 8 9 /10 11 12 {13 14 15 16 |17 18 19 20 21
3 /\ Exchange of Notes
§ AC ntract for Consulting Sefvices
Il Site Surve
g Preparatior| of Tehder Documents (T/D)
g I Explanation of T/D and Approvaj by Azeri sidle
'_
2 [ ] Approval of T/D by Japan side
=2 -
é Tender Floating (45 days)
§ [ Tender Evaluation
[5]
] D& Contract l\egoti;Jtion and Conclusian of the Contract
|:| Approval of the Contract by Japan sid
A Contract Effective
[ _ || Preparation and Approval of Design Drawings
: Manufacturing
Preparation and Approval of Instaflation{Drawings
< .
k=l Transportatipn
.0 T
= H
S Preparation; Temporary and Fqundation Warks
A (Hower-Dutage)
b ———
g Installation; Testing and:Commissioning of:No.1 TR
Installatéon, Testing and Commissioning of Na.2 TR [N
Ingtallation of peripheral equipment, power & control cables, tests, commissioning #
Removal of Temporary Fagilitiesi & Cldarance [ |
Training;for Initial Operation and O&M! [l

Legend Works in Japan: ]
Works in Azerbaijan: |

Transportation: 1
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2.3

1)

)

®3)

Obligation of Recipient Country

In this Project, the following works are considered as obligations of the Azerbaijan side.

Demolition and Restoration of Main Gate

Since the width of the existing main gate of Mushviq Substation is narrow (only 4.25 m), it could
be an obstacle for carrying in the new main transformer. As a result of discussions during the

site survey, AZERENERJI will carry out demolition and restoration of the gate.

Execution of Power Outage and Load Shedding

AZERENERJI will execute power cuts for installation work to proceed responsibly. These will
follow detailed discussions with the Consultant and the Contractor on the timing and period, and

arrangements with concerned organizations including BARMEK.

It is necessary to execute the replacement work of the first main transformer unit while
maintaining power supplies by using the one existing main transformer (with a capacity of 200
MVA). Even if the transformer load exceeds capacity, AZERENERJI will maintain power
supplies from other substations in coordination with BARMEK to avoid scheduled partial load

shedding to customers.

Other Necessary Support

To bear the advising commissions of Authorization to Pay (A/P) and the payment
commissions to the Japanese bank for banking services based upon Banking Arrangement
(B/A)

To ensure unloading, customs clearance and tax exemption of equipment to be procured
under the Project in Azerbaijan

To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies,
which may be imposed in Azerbaijan with respect to the supply of the products and services

under the verified contracts

To bear all expenses, other than those to be borne by the Grant Aid, necessary for the

transportation and installation of the equipment

The Azerbaijan side shall remove the existing equipment, which would otherwise be an obstacle
to the installation work, such as the existing 10 kV cubicles, 10 kV reactors and their small

buildings, 10 kV cables, parts of pipes of the fire fighting system, etc., after the Project. This
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2.4

1)

)

work shall not be covered by the Project.

Project Operation Plan

O&M Staff

Following completion of the Project, operation and maintenance staff in Mushviq Substation
under the Baku High-voltage Electricity Network LLC will carry out O&M work for the
substation equipment. There is a staff of 19 working at the substation in 12-hour shifts. This

includes the director, operators and maintenance staff. Their work includes:

1)  Recording of operation data in log sheet
The operators record data such as voltage, current and active power, etc. in the prescribed

log sheet every 30 minutes.

2)  Network operations
The operators carry out open-close operations of substation switchgear in accordance with

orders from the Central Load Dispatching Center.

3) Response to trouble and accidents
In the event of minor failure and accidents to the electrical equipment in Mushviq
Substation, maintenance staff carries out urgent restoration work. When a heavy
breakdown occurs, which is impossible to restore instantaneously, the recovery work is
planned and executed under the Power Transmission Department of AZERENERJI

headquarters and Baku High-voltage Electricity Network LLC.

4)  Inspection and maintenance work
The maintenance staff carries out daily and periodic checks/inspections demanded for the

equipment.

It is judged that it is not necessary to increase the number of substation staff as the basic function
of the equipment will not be changed from present and AZERENRJI has over 20 years of

experience and sufficient staff in the operation and maintenance of Mushviq Substation.

Inspection and Maintenance Works

Inspection works include daily and periodic inspections, which are carried out at 3 to 6 monthly

intervals.

Table 2.4-1 shows items of daily and periodic inspections for the equipment.
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25.1

1)

Table 2.4-1 Items of Daily and Periodical Inspections

Equipment Daily Inspection 3-monthly Inspection
(unless otherwise mentioned)
Main transformer Abnormal sound and vibration Absorbent condition (check and replace)
Abnormal temperature rise N, gas pressure
Insulation oil volume Deterioration test on insulation oil (every
Oil leakage year)
Control and Conditions of meters and lamps Cleaning
Protection panels Relay test (5 — 6 years interval)
10 kV cubicles Abnormal sound and vibration Cleaning
Conditions of meters and lamps Operation test on circuit breakers
Relay test (5 — 6 years interval)

The above works, including corrective maintenance work, can be undertaken by AZERENERJI
from both the technical and financial viewpoints. To ensure the expected service life of the
equipment after completion of the Project, as a minimum it is required to exchange the
consumable and wearing parts of the equipment based on inspection and maintenance criteria.
AZERNERIJI is required to formulate the implementation plan for the works and to secure the

necessary budget without any delay.

Estimated Project Cost

Estimated Project Cost

In the case of the Project’s implementation under Japan’s grant aid scheme, the total project cost
is estimated to be approximately 871 million Japanese Yen (Japanese side: approx. ¥870 million,
Azerbaijan side: ¥1.4 million). The cost breakdown based on the division of work between the
Japanese and Azerbaijan sides is outlined in Clauses (1) and (2) below, respectively, based on the

conditions listed in Clause (3) below.

This cost estimate, however, is provisional and would be further examined by the Government of

Japan for approval of the Grant.

Japanese Portion

The estimated cost of the Japanese Portion is shown in Table 2.5-1.
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Table 2.5-1 Estimated Cost of Japanese Portion

Items Estimate Cost

) Procurement Cost 812 million Yen
a) Equipment 561 million Yen
b) Transportation & Installation, etc. 251 million Yen

2) Detailed Design and Work Supervision

58 million Yen

Total 870 million Yen
(2)  Azerbaijan Portion
Removal and restoration of the main gate US$ 6,100
B/A and A/P (0.1% of the procurement cost)  US$ 8,100
Total US$14,200
(3) Estimation Conditions
Date of Estimation: September 2005
Foreign Exchange Rate: ~ US$1 = JPY 109
Project Period As described in Sub-section 2.2.4.7
Others: The Project will be implemented in accordance with the

Guidelines for Japan’s Grant Aid Cooperation

2.5.2 Operation and Maintenance Cost

Table 2.5-2 shows the actual O&M cost for 2002 - 2004 and budget for 2005 allocated to Baku

High-voltage Electricity Network Limited Liability Company, which manages seven substations

including Mushviq Substation and related transmission lines in Baku.

Table 2.5-2 O&M Cost of Baku High-voltage Electricity Network LLC

2002 2003 2004 2005 planned
1,187 mil. AZM 2,618 mil. AZM 3,586 mil. AZM 9,858 mil. AZM
US$258,000 US$569,100 US$779,500 US$2,143,000

Source: AZERENERJI

O&M cost shown in the above table includes personnel cost of substation staff and maintenance

staff for transmission lines, procurement cost for spare parts, cost for planned maintenance and

repair, etc. Most of the O&M cost, which is increasing annually, is allocated to the purchase of

spare parts and maintenance and repair of the damaged/deteriorating equipment and not for

replacement.
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Since O&M work for the equipment to be procured under the Project will be carried out by the
existing staff of Mushviq Substation, it is not necessary to employ new O&M staff as part of the
implementation of the Project. The annual personnel cost of the staff of 19 people in Mushviq
Substation as of 2005 was about 156.4 million AZM (approx. US$34,000) in total, which
accounts for only 1.6% of the overall budget. Moreover, it is difficult to identify the O&M cost
including procurement cost for spare parts allocated separately to Mushviq Substation because
the Company headquarters manages all spare parts for the substation equipment in a concentrated
manner and not for each substation. It also makes an arrangement for delivery of newly

purchased parts upon request from each substation.

To implement the Project will surely contribute to the reduction of costs allocated for the repair
and maintenance of the damaged/deteriorating equipment because the requested equipment under
the Project will be for replacement and not for new installation. Therefore, the O&M cost for
the new equipment including procurement of the spare parts can be subsidized if the budget for
the O&M is maintained in the future.

Other Relevant Issues

To realize the smooth implementation of the Project, the Azerbaijan side shall execute in a timely
manner all obligations described in Section 2.3 in accordance with the progress of the Project.
In particular, the most important item is “execution of the power outage” during the replacement

work of the main transformers.

It is necessary to execute the replacement work of the first transformer unit while maintaining the
power supply using only one existing 200 MVA transformer, since Mushviq Substation is one of
the most important substations supplying power to the center of Baku. It is also impossible to
interrupt the supply for the entire period of construction based on the system configurations. To
minimize the period of power outage for the replacement work of the first unit, a 24-hour period
based on three shifts work is planned because timing of the replacement is assumed to overlap
with winter (when the load on Mushviq Substation is heavy). AZERENERJI shall execute the
power outage responsibly and in accordance with detailed discussion with the Consultant and the
Contractor on the timing and period, and arrangements with the concerned organizations
including BARMEK.

Even if the load of the transformer exceeds the capacity, AZERENERJI shall maintain power
supplies from the other substations in coordination with BARMEK to avoid scheduled partial

load shedding to the customers.
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Chapter 3 Project Evaluation and Recommendation

Project Effect

The main objective of the Project is to strengthen the power supply capability of Baku by
replacing the main power transformers and peripheral equipment of Mushviq Substation. The

direct and indirect positive effects of the Project are described below.

Direct Effect

The maximum direct effect of the Project is to increase transformer capacity from 400 MVA (2
units><200 MVA) to 500 MVA (2 units><250 MVA). Even if one unit of the main transformer
of Mushviq Substation fails causing a supply disruption, load shedding or long term blackouts
will be averted and many effects such as stable power supply, improvement in reliability,
reduction of power outage period, etc. will be expected with this increase in power supply

capacity by the Project.

Moreover, implementation of the Project and replacement of old and deteriorating equipment by
more reliable units will lead to a reduction in the cost and time for repair and maintenance and

less environmental risk such as soil contamination through leakage of insulation oil.

The number of beneficiaries of the Project is about 550,000 people, including about 60,000

refugees and internally displaced persons (IDPs) living in Sabail, Yasamal and Nasimi districts.

Table 3.1-1 summarizes the direct effects of the Project.




The Project for Improvement of Mushvig Substation

Table 3.1-1 Direct Effects of the Project

Current Status & Issues

Countermeasures

Direct Effects

Main power transformers in
Mushviq S/S are FSU-made and
were installed in 1986.
power demand in Baku is
increasing rapidly and it is

Electric

The existing 2 units of 200 MVA
main transformers in Mushviq S/S
will be upgraded to 2 units of 250
MVA and peripheral equipment
will also be replaced under the

Even if one unit of the main

transformer of Mushviq S/S fails
causing a supply disruption, load
shedding or long term blackouts
will be averted and many effects

anticipated that the demand will Project. such as stable power supply,
exceed rated capacity of the improvement in reliability,
transformers in a few years. In reduction of power outage period,
the worst case, massive blackouts etc. will be expected with increased
in the center of Baku may occur transformer capacity from 400

due to a shutdown of the MVA to 500 MVA.

substation.

Since most of AZERENERIJI’s - ditto - Replacement of old and

electric power facilities were deteriorated equipment by more
constructed in the FSU era and are reliable units will lead to reduction
now aged and deteriorating, the of the cost and time for repair and
O&M cost for these facilities is maintenance.

increasing annually.

From the environmental viewpoint, | - ditto - Replacement of old and

there is a potential hazard of soil
contamination by leakage of
insulation oil from existing
transformers.

deteriorated equipment by more
reliable units will lead to less
environmental risk such as soil
contamination by leakage of
insulation oil.

Indirect Effect

Indirect effects expected by the implementation of the Project are as follows:

Contribution to Basic Human Needs (BHN) such as improvement of capability of medical

and educational institutions and living of inhabitants and refugees/IDPs with the realization

of a reliable electric power supply

Activation and stabilization of the social and economic activities with the stable power

supply in the center of Baku
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3.2

Recommendations

To maximize and maintain the positive effect of the Project and to ensure the long-term operation
of the equipment, the Azerbaijan side should meet the following requirements after completion of

the Project:

AZERENERJI should secure the current level of budget for O&M, not only for the
equipment to be procured under the Project, but also for the existing equipment to maintain

normal operation of Mushviq Substation as the primary substation.

AZERENERJI should systematically execute maintenance and checking for the purpose of
maintaining the performance of the equipment, early detection of failures, and prevention of
accidents. In addition, AZERENERJI will need to create a database to record all
incidences of O&M, failures and accidents. The database will then need to be used as

efficiently as possible to formulate the O&M plans and to secure a sufficient budget.

Training on preliminary operation and operation and maintenance of the equipment for the
substation staff to be undertaken by the manufacturer’s trainer will be executed during the
site work period as part of the Project.  To realize proper operation and maintenance of the
equipment to be procured under the Project, it is necessary to ensure all substation staff

undertake the necessary training.

In addition, although there are no other donor plans relating directly to the Project, the European
Commission (EC) carried out a grant aid project for Mushviq Substation in 2002 to secure stable
power supply to the refugee-inhabited area. It is believed that execution of the Project by
Japan’s grant aid system will contribute significantly to the improvement of living conditions of

refugees and match closely the aims of the EC project.




AZ_BM_01
AZ_BM_02
AZ_BM_03
AZ_BM_04
AZ_BM_05
AZ_BM_06
AZ_BM_07

Mushviq Substation:
Mushviq Substation:
Mushviq Substation:
Mushviq Substation:
Mushviq Substation:
Mushviq Substation:
Mushviq Substation:

Drawings

Current Layout Drawing

Current Single Line Diagram

Existing Foundations of the Main Transformers

Layout Drawing after the Project

Section Drawing after the Project

Layout Drawing of the Control Building after the Project

Single Line Diagram after the Project



the Republic of Azerbaijan

Nippon Koei Co., Ltd.

...... 8 <
& 4 — R o N
= HET T i
' WY = L—"
o : =} /
| S 2 e ol
B &0 o ise I
e ajs e p—
[ 8| S - ey -
N L L —
| I S 4 . L
D O L g
| DS DS SP| cB ! (lndl DSt cvT [m @
P L B | B
I3 B I . 1 =
2 Y < O I 5 S S | S Sy
EE i 1
ﬁ ﬁ g : 5 n 1 o
) I - € . - =g : ;
| ps || Dssp cs| | [EInd/oe SA PEHERE %%tgr s:t;;rage tank
b - | e m i
iy _{:ﬁé g‘: i - - \:Epa)nnn”n” 000 ] H
U™"ps P cB s s vil sa R
% - [ﬁg—f&ﬁ w2 e e TR e
- ‘DS SP SP CB% % \
g
B Station Srvice TR g
A #1 Bus ——
-
[ - = o . o
i [D&1] Ds sp cB || % 47m S
‘ E =
s
5
© #2 Bus -
SEs
. %
a2 I
I N ~
DS DS SP e " -
$ 5
g 3
&5
£S -
8&
39,200 - /
\ g
N g
X
g 5800
@ =2 Guard House
4,\2? 5,880
| 19,500 | 12,000 24,000 | 24,000 24,000 | 24,000 24,000 | 12000 | 17,000
Not to scale The Basic Design Study AZERENERJI Joint Stock Company | Drawing No.| AZ BM_01
the Project for I | ion A Title . .
REFERENCE ONLY Improvement of Mushviq Substation | Japan Internatonal Cooperation Agency Mushviq Substation:
in Current Layout Drawing




Absheron SS Alibayramli PS Khiridalan SS
It It n
LT LT LT
Phase VT, 100VA Phase VT, 100VA Phase VT, 100VA
115kV/110V/110V 115kV/110V/110V 115kV/110V/110V
ASB EENARER ABC EEYARED ABC EENARE
DS \—il DS \—il DS \—il
330 kv £ 330 kv £ 330 kv £
3200 A 3200 A 3200 A
DS J_—|\o-|- J_—i\—i- DS J_—i\—i- J_—i\—i- DS J_—|\o-|- J_—i\—i-
330kV T L 330kV T L 330kV T L
3200A o 3200A o 3200A o
™ S SN S S S
cT cT cT
2000/5A 2000/5A 2000/5A
CB,252 kV CB,252 kV CB,252 kV
2000 A, 40 kA 2000 A, 40 kKA 2000 A, 40 kKA
os >+ os L+ Hr os L+ e+
330kv /o 330kV /o (ol 330kV /o
3200A TN, 3200A NG, AN 3200A TN, -
220 kV Bus #2
220 kV Bus #1
DS DS DS
330 kV 330 kv . 330 kV
3200 A . 3200A - n 3200A
sA IH=T =
TR#1 TR#2
T 2201110110 kV 201010k L o
1000/5A Auto-transformer Auto-transformer 1000/5A
200 MVA 200 MVA
OFAF cooling OFAF cooling

cT cT
10 kV Cubicle 10 kV Cubicle
Reactor
Station Service TR Station Service TR
630 wa = s sa e B30kA
VT T TvT
e
110 kV
Bus #1
110 kv
Bus #2
o8 frn i i fn fi i i | i | o o i f fies fn i B £ fra s
cT % cT
cB cB
cT cT
o N T 5 s S ~ s TR b B+ By By HYow e
DS £ £ /- £ /- £ /- /- £ £ /- DS
S - o - e e o e F N o
s | & | & ’/"/* o Lt Negl | | L & s
T T T T T T T T T T
\ \ J \ TR#1 TR#2 J \ \ J
Bayil SS Daghlig SS

& Patamdar SS Lokbatan Darti SS

Salakhani 1 SS

& Salakhany 2 SS

| REFERENCE ONLY

The Basic Design Study
on

AZERENERJI Joint Stock Company

Drawing No.

AZ_BM_02

the Project for
Improvement of Mushviq Substation

Japan Internatonal Cooperation Agency

in
the Republic of Azerbaijan

Nippon Koei Co., Ltd.

Title

Mushviq Substation:
Current Single Line Diagram




dike

rail
ground beam

concrete (NSP-3)

3,070

1,300

Source: AZERENERJI Joint Stock Company

Not to scale

Layout
rail
concrete (NSP-3)
I concrete (M100) macadam
cement
g |
ff
macadam
} paving sand
! \
Section a - a'

REFERENCE ONLY

The Basic Design Study
on

AZERENERJI Joint Stock Company

Drawing No.

AZ_BM_03

the Project for
Improvement of Mushviq Substation

Japan Internatonal Cooperation Agency

in
the Republic of Azerbaijan

Nippon Koei Co., Ltd.

Title

Mushviq Substation:
Existing Foundation of the Main Transformer




------ N \
% 24 —— e o )
= i - -
' LB N L
o B R |
| S 2 e ol
RICH -G L—
B ey g
[ 8| S - ey -
. P L—
| I S 4 . L
D O L g
| DS DS SP| cB ! (lndl DSt cvT [m @
o= L 5 | g8
H S i " 1 o
LB H | T HT - "
[ T ” R 10 kV Clreactor| i
- = - i =] cubicle| | 1
H H ﬁ : = n n i Py o
-} - Y ; £ L . - ¥ = ]llg i =
| ps || DssH cs| | (o Ds: T s 5 B = o X i water storage tank !
B T ! - I e = : ‘ | i (160m3) i
;D N - 6 E—ﬁ . : R#2 10 KV cubicle |.___[[N 7 TR# U H
U ps sp CB! | Upg DS VU sA 10 kV cubicle A A A A i i
i L 17775 Mt 1 ' 5| e dsl I
JEKS S vention Fire P S [ }
- ] P : L 10 kV cable : 1 \
.
L& 1 ] #1 Bus —
.
[ 1 ] o — =
I ID51] Ds sP £ 47m 8
g o~
2
5
o #2 Bus -
- 5
’ Y
8 L
I \
DS DS sP s ” -
. ©
£ é
£g T
S8g
39,200 - /
N g
N 3
_ X
53 5,800
@ k4 Guard House
w | | | L
19,500 12,000 24,000 24,000 24,000 24,000 24,000 12,000 17,000
The Basic Design Stud : i
Not to scale on € ¥ AZERENERJI Joint Stock Company | Drawing No.| AZ_BM_04
the Project for Japan Internatonal Cooperation Agency Title i i
s —— . REFERENCE ONLY Improvement of Mushviq Substation Mushvig Substation:
RF:ATOD YO HRE - e TEE in ) ) Layout Drawing after the Project
the Republic of Azerbaijan Nippon Koei Co., Ltd.




4,500 |

| 3,700

Red Figure: Scope of the Project

AZ_BM_05

[ Ty - \
\ ‘ 3700 | 4,500
\ | 2 x AAC300 sq.mm ‘ ‘ ‘
— \ | 220 kV bus #1
| -
\ “‘ 19) 19) 1)
8 | 3
S| | g
< 2 x AAC400 sg.mm | S
g ,«
¢ /
%\\ '/ ! o
\ I g
/ N
\ f U I I o
| Il nl ﬁ
| 12,100 | Main Transformer No.1 service road Surge Disconnecting Switches
Arresters
Section a - a'
I e —
9,000 /
1500 3,000 | 3,000 A‘@oﬂ I\ ‘ 4,500 4,500
/ \ T T T
/ 2 x AAC400 sq.mm | 2% AAC300 sq.mm
110 kV bus #2 / w 220 kV bus #1
| _
2 Y | ' :
] | <
[ =
8 g
S H-\R‘;g‘ L
1 nl nl ﬁ E ﬂ W
Main Transformer No.2 service road Surge Disconnecting Switches Station Post Insulators
Arresters
Section b - b’
Not to scale The Basic Design Study AZERENERJI Joint Stock Company | Drawing No.

REFERENCE ONLY

the Project for

Japan Internatonal Cooperation Agency

Title

Improvement of Mushviq Substation
in
the Republic of Azerbaijan

Nippon Koei Co., Ltd.

Mushvig Substation:
Section Drawing after the Project




42,700

relay paneliroom

battery room

o
=

12,100

9 -+
control room Q n N | 0 L R =
H 7 8 4
5 6 3
control desk 3 4 2
Fad
) Ll L Ll L Ll L Ll
g 1 2 1
‘ TR TR2
entrance control panels existing relay & control panels new relay & control panels
1. Alarm 1. Main protection for TR1 (distance) 1. Digital relay panel for TR1
2. 220 kV Absheron SS 2. Main protection for TR2 (distance) 2. Digital relay panel for TR2
3. 220 kV Khirdalan SS & Alibayrami PS 3. Main protection for TR1 (differential & gas) 3. OLTC control for TR1
4. 110 kV TR incoming feeders 4. Main protection for TR2 (differential & gas) 4.  OLTC control for TR2
5. Main Transformer #1 5. Back-up protection for TR1 (220 kV) 5.  Fire fighting system control
6.  Main Transformer #2 6. Back-up protection for TR2 (220 kV)
7. 110 kV Bayil SS & Lokbatan Darti SS 7.  Back-up protection for TR1 (110 kV & 10 kV)
8. 110 kV Salakhani 1 SS 8. Back-up protection for TR2 (110 kV & 10 kV)
9. 110 kV Daglig SS 9. 220 kV bus protection (over-current relay for TR1)
10. Spair 10. 220 kV bus protection (over-current relay for TR2)
11.  Spair 11. Cooling fan control for TR1
12. Cooling fan control for TR2
13. OLTC control for TR1
14. OLTC control for TR2
15. Fire fighting system control
The Basic Design Study AZERENERJI Joint Stock Company | Drawing No. AZ_BM_06
Not to scale on
the Project for . Title ; P
REFERENCE ONLY Improvement of Mushvig Substation Japan Internatonal Cooperation Agency Mushviqg Sub'statlon. o
in Layout Drawing of Control Building
the Republic of Azerbaijan Nippon Koei Co., Ltd. after the Project




Absheron SS Alibayramli PS Khiridalan SS
It I I
LT @ LT @ LT @
Phase VT, 100VA Phase VT, 100VA Phase VT, 100VA
115kV/110V/110V 115kV/110V/110V 115kV/110V/110V
ASB EENARER ABC EEYARED ABC EENARE
DS o DS o DS o
330 kv 330 kv 330 kv
3200A 3200A 3200A
DS J_—|\o-|- J_—i\—i- DS J_—i\—i- J_—i\—i- DS J_—|\o-|- J_—i\—i-
330KV T L 330KV T L 330KV T L
3200A 3200A 3200A
™ S SN S S S
cT cT cT
2000/5A 2000/5A 2000/5A
CB,252 kV CB,252 kV CB,252 kV
2000 A, 40 kA 2000 A, 40 kA 2000 A, 40 kA
os >+ os L+ Hr os L+ e+
330kv /o 330kV /o (ol 330kV /o
32008 NG, 32008 NG, N 32008 NG, N
220 KV Bus #2
220 kV Bus #1
DS DS
330 KV : 330 kV
3200 A Lo 3200A
sA IH=T =
TR#1 TR#2
oT 220111010 KV 220111010KV @ o1
1000/5A Auto-transformer Auto-transformer 1000/5 A
250 MVA 250 MVA
OFAF or ODAF cooling OFAF or ODAF cooling
cT cT
10 kV Cubicle CT 2000154 20005 CT 10 kV Cubicle
2000/5 A 2000/5 A
Station Service TR Station Service TR
10/0.4 kV 10/0.4 kV
630 KVA H=H sA SA [HE=Hw 630 KVA
VT T TvT
! e ! e
i, fw
110 kV
Bus #1
110 kV
Bus #2
DS £ filen Floy flog Bl Bl Bl 5o B Bl | B B | S oS Bl Bl Bl Bl B B Bl e N Ny DS
cT % cT
cB cB
cT cT
o N T 5 s S ~ s TR b B+ By By HYow e
DS £ £ /- £ /- £ /- /- £ £ /- DS
> ™o o H e o ™o H S o H T o
bs H o~ H_ o ’f—l el M~ H o~ H o M~ H o~ H o~ el H o~ bs
T T T T T T T T T T
\ \ J \ TR TRi2 J \ \ J
Bayil SS Daghlig SS

& Patamdar SS Lokbatan Darti SS Salakhani 1 SS & Salakhany 2 SS

| REFERENCE ONLY

The Basic Design Study AZERENERJI Joint Stock Company | Drawing No.| ~AZ_BM_07
the Project for . Title
Improvement of Mushviq Substation | Japan Internatonal Cooperation Agency Mushviq Substation:
in

the Republic of Azerbaijan

Nippon Koei Co., Ltd.

Single Line Diagram after the Project




N oo o w DRk

Appendixes

Member List of the Study Team

Study Schedule

List of Parties Concerned in the Recipient Country
Minutes of Discussions

Technical Note

Installation Position of the Main Transformers

Minutes of Discussions (Explanation of the Draft Report)



Appendix 1 Member of the Study Team

Member of the Study Team

The Basic Design Study on

the Project for Improvement of Mushvig Substation
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Management Department, JICA

2. Mr. Michio HASEGAWA
Chief Consultant Power Supply Planner Substation Equipment Planner |
NIPPON KOEI Co., Ltd.

3. Mr. Junichi FUKUNAGA
Substation Equipment Planner Il
NIPPON KOEI Co., Ltd.
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Equipment Procurement Planner / Cost Estimator
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5. Ms. Masako MATSUDA
Interpreter
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Appendix 2 Study Schedule

Study Schedule (the First Study): from August 28, 2005 to September 21, 2005

JICA Consultatns
No. day date | Stay .
Hayashi Hasegawa Fukunaga Matsuda Kameda
Travel: Narita 0S052/10:40) - Vienna 15:55
1| 28-Aug| Sun |- Vienna 0S881/21:00 —
- Baku 04:10
2| 29-Aug| Mon (Baku Courtesy call on AZERENERJI and discussion, Courtesy call on Embassy of Japan
Discussion with AZERENERJI on Inception Report
8| 30-Aug| Tue |Baku Site survey at Mushviq Subsation
Courtesy call on Ministry of Fuel and Energy
4| 381-Aug| Wed |Baku Discussion with AZERENERJI on Inception Report
5 1-Sep| Thu |Baku Discussion with AZERENERJI on Minutes of Discussions
. Discussion with AZERENERJI on M/D and sign
6 2-Sep| Fri |Baku Courtecy call on General Manager of AZERENERJI, Report to EOJ
) Baku(0S882/05:05) - Vienna( . . . .
7 3-Sep| Sat |Baku 06:20, 0S051/14:00) - Site survey, Internal meeting, Data collection and analysis
8 4-Sep| Sun |Baku |- Narita 08:30 Internal meeting, Data collection and analysis
Meeting at Power Scientific Research and Energy Design Institute Data collection
9 5-Sep| Mon |Baku Detailed survey at Mushviq SS Preparation for quatations
Meeting with E Dept. ing wi i
10 6-Sep| Tue |Baku eeting wi COHme ep Meetlngiwnh 2 transportation
Data collection companies
: . i Meeting with Economy Dept.,
Meeting with Power Transmission Dept. 2 :
1 7-Sep| Wed |Baku Meeting with Agency for Rehabilitation and Reconstruction of the Areas Meeting with Construction
Company
Meeting with Economy Dept. Meeting with cable
12 8-Sep| Thu |Baku Meeting with BARMEK manufacturer
. Meeting with Design Dept. and Economy Dept. ) o
13 9-Sep| Fri |Baku Detailed survey at Mushvig SS Collection of financial data
14| 10-Sep| Sat [Baku Survey on tranlsportanon Preparatm of layout Survey on transportation route and landing port
route and landing port drawings
15| 11-Sep| Sun |Baku Internal meeting, data collection and analysis, Preparation of drawings and reports
Data collection, Survey at warehouse, Survey at warehouse, Survey at warehouse, Meeting
16| 12-S M Bak . ) . . ) ) .
ep| Mon fBaku Preparation of report Preparation of drawings  Translation work with Accounting of AZE
Discussion on construction method Marketing survey, survey
17| 13-Sep| Tue |Baku Meeting with BARMEK at rail station
Discussion with Power Transmission Dept. . )
18| 14-Sep| Wed |Baku . . . pL Meeting with BP
Data collection and analysis, Preparation of drawings
: ; ; e Survey on heavy equipment
Discussion with Power Transmission Dept. and Economy Dept.
19| 15-Sep| Thu |Baku o P y Dep and vehicles, meeting with
Meeting with BARMEK ABB
: : ; e Meeting with SIMENS and
Discussion with Power Transmission Dept. and Economy Dept.
20| 16-Sep| Fri |Baku Renort to EOJ P yDep Transportation company,
P Report to EOJ
Discussion on Technical Note
21| 17-Sep| Sat [Baku Data collection and analysis, Preparation of drawings
22| 18-Sep| Sun |Baku Internal meeting, Data collection and analysis, Preparation of drawings
Sign onTechnical Note
23| 19-Sep| Mon [Baku Site survey at Absheron SS and Khirdaran SS
Baku 0S882/05:05 - Vienna 06:20
24| 20-Sep| Tue |- Vienna 0S051/14:00 —
25| 21-Sep| Wed - Narita 08:30




Study Schedule (the Second Study): from January 29, 2006 to February 8, 2006

JICA Consultatns
No. day date | Stay .
Hayashi Hasegawa Fukunaga Matsuda Kameda
Narita (0S052/11:40) - Vienna (16:05)
1l 29-Jan| Sun |- Vienna (0S881/20:25) —
2| 30-Jan| Mon |Baku - Baku (03:30), Courtesy call on AZERENERJI and discussion, Courtesy call on Embassy of Japan
3| 31-Jan| Tue |Baku Discussion with AZERENERJI on the draft Report
Discussion with Mr. Oosugi of JICA Meeting with trasnportation
4 1-Feb| Wed (Baku Discussion with AZERENERJI on Minutes of Discussions and Technical matters company, data collection
Amendment of the minutes
5| 2-Febf Thu |Baku Sign on M/D with AZERENERJI
5 3-Febl Fri |Baku Discussion with AZERENERJI on technical matters
Courtesy call on Cabint Ministers, Report on Embassy of Japan
Baku (0S882/04:30) —
7 4-Feb| Sat |Baku |Vienna (06:00), Vienna Transpirtation route survey, Internal meeting, Data collection and analysis
(0S051/13:40) —
8 5-Feb| Sun |Baku |- Narita (09:25) Internal meeting, Data collection and analysis
9| 6-Febl Mon |Baku Detailed site survey on Mushwq Substation Meeting with trasnportation
(Cable route, protection relays, etc.) company, data collection
Baku (0S882/04:30) - Vienna (06:00)
10| 7-Febf Tue |- Vienna (0S051/13:40) —
11 8-Feb| Wed — Narita (09:25)
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Person in Charge of the Project

Site Survey

1.

Ministry of Fuel and Energy

1) Mr. Idris Ibrahim Rzabeiyov Chief of General Dept. for Fuel and Energy Operations
2) Mr. Vibabi Hasanov Manager of Electricity Section
3) Mr. Islam Islamov Deputy Manager of Dept. for Fuel and Energy

AZERENERJI Joint-Stock Company

2-1 Headquarters

1) Mr. Etibar S. Porverdiyev President

2) Mr. Marlen A. Askerov Chief Engineer
2-2 Power Transmission Dept.

1) Mr. Hacimahmud M. Abdullaev Chief

2) Mr. Nazim Asker Askerov Chief Engineer

3) Mr. Shahin Magomed. Mehdiyev = Manager of Mushviq Substation

4) Mr. Djakhid S. Bagirov Director of Baku High-voltage Electricity Network Limited Liability
Company (LLC)

2-3 Azerbaijan Power Scientific Research and Energy Design Institute

1) Mr. Raur I. Muemadaev Director

2) Mr. Mansur M. Adgezalov Chief Engineer

3) Mr. Yashar Miryusif Mamedov Chief of Substation Section
4) Ms. Ivetta Vashilievna Bernikova  Chief Engineer of Design

5) Ms. Kadriya A. Ashrova Chief Specialist of Relay Protection

2-4 Economy Dept. and Accounting

1) Mr. Hikmet Bahman Gasanov Chief of Economy Dept.

2) Ms. Zulifiya N. Namazova Leading Economist of Economy Dept.

3) Mr. Ramiz Mehdi Garayev Chief Accountant

2-5 Other Dept.

1) Mr. Polad Guliev Chief of Foreign Economic Relation Section
2) Mr. Rauf Akhmedov Chief of Dispatching Service

3) Mr. Jakhongir Abdulakhmanov Chief Engineer of “AZENCO” LLC

BARMEK Azerbaijan Electricity Network LTD

1) Mr. Nuroddin Bafa Agaiev Technical Director
2) Mr. Vagab S. Ibragimov Chief of Dispatching Dept.
3) Mr. Kamil I. Guliev Chief Dispatcher of City Central Dispatching Service

Agency for Rehabilitation and Reconstruction of the Areas of Azerbaijan
1) Mr. AliA. Mammadov Director

Embassy of Japan
1) Mr. Hideomi NAKAJIMA Counsellor



2) Mr. HARADA
3) Mr. Seisuke SHIMIZU

JICA Expert
1) Mr. Kenichi OSUGI

Explanation of the Draft Report

1.

Cabinet of Ministers
1) Mr. Yagub Eyyubov
2) Mr. Nail S. Fataliyev
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First Secretary

First Secretary

Japan’s ODA Adviser

First Deputy Prime Minister

Deputy Head of Dept. of Economic and Finance credit policy

AZERENERJI Joint-Stock Company: AZERENERJI

2-1 Headquarters

1) Mr. Marlen A. Askerov

2) Mr. Selekh Mamedov

2-2 Power Transmission Dept.
1) Mr. Hacimahmud M. Abdullaev
2) Mr. Osman llyasov

3) Mr. Shahin Magomed. Mehdiyev
2-3 Other Dept.

1) Mr. Polad Guliev

2) Mr. EIman Suleymanov

3) Mr. Nadir Sadigov

4) Mr. Shakhsuvar Mahommadaliyev

5) Mr. Salie Melediyev

6) Mr. Nazim Asker Askerov

Embassy of Japan

1) Mr. Tadahiro ABE

2) Mr. Hideomi NAKAJIMA
3) Mr. Mitsuhiro KOHNO

JICA Expert
1) Mr. Kenichi OSUGI
2) Mr. Ruslan M. Mustafaev

Vice-President

Chief Engineer

Chief
Chief Engineer

Manager of Mushviq Substation
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Appendix 4 Minutes of Discussions

Minutes of Discussions
on the Basic Design Study
on the Project for Improvement of Mushviq Substation
in the Republic of Azerbaijan

In response to the request from the Government of the Republic of Azerbaijan (hereinafter
referred to as “Azerbaijan”), the Government of Japan decided to conduct a Basic Design Study on
the Project for Improvement of Mushviq Substation (hereinafier referred to as "the Project") and
entrusted the study to the Japan International Cooperation Agency (hereinafter referred to as
“TICA™):.

JICA sent to Azerbaijan the Basic Design Study Team (hereinafter referred to as “the Team™),
headed by Mr. Hiroyuki Hayashi, Transportation and Electric Power Team of the Project
Management Group I, the Grant Aid Management Department, JICA, and is scheduled to stay in the
country from August 29 to September 20, 2005.

The Team held discussions with the concerned officials of the Government of Azerbaijan. In
the course of the discussions, both sides have confirmed the main items described in the attached
sheets. The Team will proceed to further works and prepare the Basic Design Study Report.

Baku, September 2, 2005

. N~
i %_ ; N

Hiroyuki Hayashi Marlen A. Askerov
Leader Chief Engineer
Basic Design Study Team AZERENERIJI Joint-Stock Company

Japan International Cooperation Agency The Republic of Azerbaijan



ATTACHMENT

1. Objective of the Project
The objective of the Project is to ensure reliable and stable electricity supply to three regions
1.e. Sabail, Yasamal and Nasimi of Baku City by the installation of new transformers at Mushuviq

Substation.

2. Project Site
The Project site is shown in Annex-1.

3. Organizations
The owner of the project is the AZERENERJI Joint-Stock Company (AZERENERIJT).
The organization chart of AZERENERIJI is shown in Annex-2-8=2=2 N, <7

4. Components Requested by the Government of Azerbaijan &

After discussions with the Team, the following components were finally requested by the
Azerbaijani side. JICA will assess the appropriateness of the request, prioritize each component,
and will recommend to the Government of Japan for approval.

(1) Replacement of main transformers
-220/110/10 kV 250 MVA auto transformer: 2 units
- Reinforcement of transformer foundations: 2 sets
- Replacement of control and protection relay panels for transformer: 2 sets
- Replacement of accessories such as gantries, insulators, fittings, etc.: 1 lot
(2) Replacement of 10 kV side of the transformers '
- 10 kV reactors: 2 sets
- 10 kV metal-clad switchgear: 4 sets
(3) Conductors, power and control cables: 1 lot
(4) Spare parts: 1 lot

5. Japan’s Grant Aid Scheme

(1) The Azerbaijani side understands the Japan’s Grant Aid scheme and the necessary measures to
be taken by the Governmerit of Azerbaijan explained by the Team as described in Annex-3.

(2) The Azerbaijani side promised to take necessary measures, as described in Annex-4, for smooth
implementation of the Project as a condition for the Japan’s Grant Aid to be implemented.

6. Schedule of the study
(1) The consultants will conduct further studies in Azerbaijan until September 20, 2005.

(2) JICA will prepare a draft report in English and dispatch a mission to Azerbaijan in order to
explain its contents around the end of January 2006.
(3) When the contents of the report are accepted in principle by the Government of Azerbaijan,
JICA will complete the final report and send it to the Government of Azerbaijan around the end of
March 2006.

s B



7. Other Relevant Issues
(1) The Both sides confirmed that the component of the “Rehabilitation inside s/s and approach of
roads” listed in the Application of the Project should be excluded from the Project.

(2) The Azerbaijani side shall submit answers to the Questionnaire and Materials to be collected,
which is shown in the inception report, by September 10, 2005.

(3) The Azerbaijani side shall provide necessary number(s) of counterpart personnel to the Team
during the period of their studies in Azerbaijan.

(4) The Azerbaijani side explained to the Team that according to the act(s)/guideline(s) concerning
the environmental and social considerations, neither Environmental Impact Assessment (EIA) nor
Initial Environmental Evaluation (IEE) is requested to be carried out.

(5) The Azerbaijani side should allocate necessary budget for undertakings to be done on a timely
manner, based on the provisional amount, which will be shown in the final report.

(6) The Azerbaijani side should shift the existing 200MVA transformer(s) during off-peak period
and re-operation so that new 250MVA transformer(s) can be installed on the existing 200MVA
transformer’s foundation to minimized the power interruption period, if necessary.

(7) The Azerbaijani side should remove and reconstruct the entrance gate of the substation for
transportation of the transformers, if necessary.

(8) The Azerbaijani side requested the Team to cover internal transportation from the port of
embarkation to the Project site by the Japan’s Grant Aid as shown in Annex-4.

(9) The Azerbaijani side requested the Team to carry out the training to the AZERENERJI staffs in
Japan on operation and maintenance of new facilities as technical cooperation by JICA. The
Azerbaijani side should submit the official request regarding training with concrete contents of
trainings through the Embassy of Japan before the end of June 2006.
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