I Deficit of “surplus” power for exports. Choice of representative period of hydrological
observations used to justify the CASA-1000 Project.

Question 1.1. Deficit of the volume of “surplus” electrical power.
World Bank’s technical remarks

The updated Feasibility Study envisages the use of maximum of 4 billion KWh of surplus electrical power in any
given year. Moreover, the actual volume of electrical power shall be confirmed during the negotiations on the
Power Purchasing Agreements currently underway between the four participating countries. The Power
Purchasing Agreements shall have a three-tiered structures with different power volumes covered by the
obligations, priced accordingly.

Moreover, the agreements shall be based on the principles “supply electricity or pay” and “receive electricity
or pay”. Such structure shall ensure the required level of flexibility in order to set realistic obligations for both
exporters and importers.

Comments on the WB’s technical remarks

We believe it would be a mistake to envisage in CASA-1000 Project the use of 4 billion kWh of “surplus
electrical power” potentially available in Tajikistan and in the Kyrgyz Republic in any given year because this
estimate is too overestimated. The FS for CASA-1000 Project states that only existing capacities in Tajikistan
and Kyrgyz Republic shall be used to generate the “surplus power” to be exported to Pakistan and Afghanistan.

The water-power studies based on actual monthly data from the whole period of observations of Narin and

Vakhsh river flows show that aggregate “surplus” electrical power during the vegetation period in Tajikistan and
Kyrgyz Republic might not exceed 2.7 billion kWh by 2016 (table 1).

Table 1
Aggregate surplus and deficit power in Kyrgyzstan and Tajikistan
Target Year: 2016
billion kWh
Period Vegetation Between vegetation Annual
Balance item

Generation 17.0 14.6 31.6

Consumption (2016) 143 20.4 34.7

Balance 2.7 -5.8 -3.1

Note: negative (-) means deficit, positive (+) means surplus

This being said, the aggregate deficit of electricity in these countries during the cold season shall be 5.8 billion
kWh resulting in annual deficit of 3.1 billion kWh.

With an increase in domestic consumption (3% per annum) and total generation of 17 billion kWh during the
warm season, the aggregate summertime “surplus” electricity of 2.7 billion kWh in Kyrgyzstan and Tajikistan will
be exhausted by 2022 (Table 2).




Table 2.

Dynamics of reduction of aggregate surplus electrical power in Kyrgyzstan and Tajikistan during vegetation
period with total generation of 17 billion kWh.

billions kWh
Balance item 2016 2017 2018 2019 2020 2021
Consumption 14.3 14.7 15.1 15.6 16.1 16.5
Balance 2.7 2.3 1.8 1.4 0.9 0.4

Thus, the total volume of electricity supplied under CASA-1000 Project from 2016 till 2021 shall total at 9.5
billion kWh.

Meanwhile, the FS envisages that the increase in domestic consumption in Kyrgyzstan and Tajikistan during the
warm season shall be compensated thanks to power generation at thermal power plant(s) (from 0.42 bin kWh /
veg. in 2016 to 2.3 in 2035) and the exported volumes shall be maintained at the required levels. We believe
that the chances of this happening are low and, accordingly, the volumes of power supplied shall be even

smaller.

Further, with the contracts being based on the principle “supply power or pay” there shall be two options for
Kyrgyzstan and Tajikistan to ensure supplies to Pakistan and Afghanistan while maintaining the transmission
costs at 4 cents per kWh:

> through cutting domestic consumption in Kyrgyzstan and Tajikistan;
» through construction of new generating capacities (primarily Rogun and Kambarata 1, 2 HPPs)

The second option, ensuring required volume of electricity supplies through construction of new generating
capacities is confirmed in the FS for CASA-1000 itself as well as in other documents:

> SNC-Lavalin, FS, CASA-1000, p. 10-8;
» SNC-Lavalin, FS, EIA, KHPP-1, p. 3-4;
> Inter RAO-EES, interview dated 26 January 2014 with reqgard to KHPP-1.

It should be noted that CASA-1000 is based on a number of unlikely assumptions that should all be fulfilled
simultaneously throughout the project implementation.

First of all, this comment applies to the selection of a limited high-water period of hydrological observations of
23 years used to justify the volumes of electricity supplies under CASA-1000.

Question 1.2. Choice of a representative period of hydrological observations to justify the CASA-1000 Project.
Cyclic variability of river flows. Coordination of power generation between Toktogul and Nurek reservoirs.
Reservoir leves. Climate.

WB'’s technical remarks.

The Feasibility Study uses the data from past years from 1987 till 2009 for the purposes of their analysis. The use
of latest water inflow data allows arrive at a more precise forecast of future flows. Moreover, average weighted
parameters are used in modelling without due consideration of extreme low-water and extreme high-water
years in the hydrological data and without the average annual inflow of water in the Vakhsh river in the period
from 1932 till 2009 because the five-months period (from May to September) is not subject to substantial
variabilities.




A number of reports was studied including the report on “Potential impact of climate changes onto the
hydrological regimes in Tajikistan and Kyrgyz Republic in the period from 2050 till 2080” prepared by Ouranos in
May 2008 where it is noted that a gradual increase in the shape of annual hydrograph shall happen up to 2050
as a result of increased temperature and glacier melting. Increased volumes of spring and autumn water flows
are expected in the region as a result of glaciers melting. (Feasibility study, p. 2-11).

Comments on WB’s technical remarks.

The choice of the period from 1987 till 2009 for hydrological observations is not representative, neither for
Narin nor for Vakhsh rivers. Thus, the average annual flow in Narin river during this period was 412 m*/s which
is 12% higher than long term mean annual runoff.

We believe it would be unwise to use an unreasonably short non-representative water flow sequence for
economic justification of the energy sector project worth over 1 billion US Dollars and which undoubtedly have
a long term impact on the water and energy balance of the Aral Sea basin countries. The approach used in the
FS to justify the Project hydrologically resulted in further overestimation of the volume of electricity to be
exported. Depending on the dryness of the period of implementation of CASA-1000 project, the volume of
surplus power which is assumed in the FS to be at 4 billion kWh is overestimated by as much as 33 to 55 per
cent.

Example. The power generation at Toktogul HPP alone is overestimated in the FS for CASA-1000 Project by 14%.
The FS envisages power generation at Toktogul HPP to be at 5.1 billion kWh per year (FS, table 2.9) as opposed
to the design capacity of the reservoir being 4.4 billion kWh in irrigation mode of reservoir operation. (if the

Toktogul HPP is operated in power generation mode, the overestimation shall be as much as 18% of the
volume assumed in the FS for CASA-1000 project).

Meanwhile, SNC-Lavalin that have developed the FS are well aware of the characteristics of the rivers in CA and
have an idea of what the hydrological justification of hydropower projects should look like.

Quote. “Feed time series. In order to reliably determine the generating capacity of Kambarata HPP-1, the feed

time series should be substantially long. It is assumed that at least 30 years must be allowed for this region. The
period from 1913 to 2012 was fixed for enerqy studies” (SNC-Lavalin, FS, EIA, KHPP-1, p. 3-33).

Volume of Vakhsh river flow during the warm season is subject to most variations. During the low-water years,

the river flow in vegetation period is reduced by 25-30 percent compared to long term averages. Most of the
reduction is observed during summer months when maximum surplus energy is expected according to the FS.

We believe that this fact should be taken into consideration in the assessment of financial risks associated with
the CASA-1000 project.

Coordination. In order to guarantee the export volumes, the CASA-1000 Project envisages coordinated
generation between Toktogul and Nurek reservoirs.

Quote “Contribution of the Kyrgyz Republic will mainly be in May and September. With joint operation of the
systems and coordinated optimisation of Nurek and Toktogul operations, the surplus can be distributed across
five months instead of three. Toktogul shifts generation to the beginning and the end of the summer whereas

Nurek generates in July and August. Thus one can avoid discharge in July and August thanks to Toktogul not

optimising generation during these months when historically the water flow is at its highest. (SNC-Lavalin, FS
for CASA-1000, p. 6-11).

Water-power studies show that this activity can substantially impair the water resource related situation during
the months when the demand for water is at its highest because in order to generate this volume of power



additional discharge of at least 1 km® from Toktogul shall be required while there is no demand in the middle
course and downstream countries. As a result, substantial deficits of water resources of 4-4.2 km? shall occur in
low-water years, especially in July and August when the demand is highest.

It should also be noted that low-water periods occur in both river basins at the same time.

Reservoir levels. Levels of reservoirs attached to Nurek and Toktogul HPPs are overestimated in the CASA-1000

FS and do not reflect the impact of natural variability of river flow.

Quote. “Initial reservoir levels are assumed as 100% in the beginning of winter period of 2015-2016 in Nurek and
Toktogul. Moreover, it is proposed to have water levels in reservoirs above the minimum level of 10000-12000
Nm? required in the beginning of summer season (1 April)” (SNC-Lavalin, CASA-1000 FS, p. 2-13).

According the results of water-power studies conducted, the levels in Toktogul reservoir shall vary substantially
depending on the dryness of the periods. During the low water periods, the water horizons shall be substantially
lower than the design capacity of the Toktogul HPP required. Accordingly, the annual generation at Toktogul
HPP shall be below design parameters (4.4 billion kWh) and even more below what the CASA-1000 FS assumes
(5.1 billion kWh). Thus, the “surplus” of electricity available to CASA-1000 Project shall be minimal during such
periods and non-existent during especially low-water periods.

Climate. Most of the studies of the impacts of climate change onto the river flow volumes do not provide a
definitive answer, especially for the Narin river. A substantial reduction of river flow by as much as 20-25 per
cent can be expected in the 21 century with high probability.

“

Quote. “... peak flood flow shall shift from summer to spring and shall reduce in absolute terms. ... the biggest
runoff shall occur in August, September and October” (Lutz et al, 2012) (SNC-Lavalin FS, EIA, KHPP-1, 4-185).

Thus, we believe that the following are unjustified:

- both the volume of “surplus” power identified in the FS to be as much as 4 billion kWh during any

given year;
- and the risk levels (sensitivity) identified at 10% (although the net present income of CASA-1000

Project shall reduce by 2 times from 440 min USD to 222 min USD with 10% reduction of the volume
of “surplus” electrical power).

Given the trans-regional nature of the CASA-1000 Project, the justification of this project should be based on all
the available series of river flow observation data. The long-term power purchase agreements should give a due
consideration to the natural variability of river flow especially the quasi-cyclic repetitiveness of 20+ years
observed. Since the project is going to have a long-term impact on the water-energy balance in the Aral Sea
Basin, we suggest considering power generation using HPP cascades during low-water periods. One of such
periods that occurred in the region was from 1974 till 1986.



l. Hepumur «U30BITOYHOMNIIEKTPOIHEPTUHI IS IKCMOPTHBIX nocrasok.Beioop
penpe3eHTATHBHOTONEPHOIa THAPOJIOTHYeCKUX Ha0MoAeHuil 1151 ooocHoBaHus [lpoexra*“CASA-
1000”.

Bonpoc 1.1]/lepuunt 00bEMa«n30bITOYHON IJIEKTPOIHEPT M.

Texnnuyeckue nosicuenusi Bb.
B o6HOBreHHOM TeXHUKO-?KOHOMHYECKOM OOOCHOBAHMHU MPENIyCMaTPUBACTCS HCIOJIb30BaHUE,
MaKkCUMyM, 4 MIWLIIMApAa KBT.4Y N30BITOYHOI 3J€KTPOIHEPTHH B JTI000M OTEIBbHO B3ATHIM rof. bonee

TOro, (hakTU4ecKuii 00BEM IJIEKTPOIHEPrUH OyIeT OKOHYATEIBHO ONPEIETICH B XOJ€ IEPEeroBOpoOB 0
CornameHusM o 3aKyIlKe 3JIEKTPOIHEPTUHU, KOTOPbIE MPOXOAAT B HACTOSIIEE BPEMsI MEXKIY YEThIPbMs
cTpaHaMu-ydacTHunaMu. CornameHus O 3aKylKe 3JEKTPOIHEPruM HMEIT TPEeXCTYHNEHUYaTYIo
CTPYKTYPY C Pa3JIMYHBIMHU YPOBHSAMH 00BEMOB IEKTPOIHEPTUHU, IO KOTOPHIM UMEIOTCS 00513aTENbCTRA,
U C COOTBETCTBYIOLIMMHU LIEHAMH.

Kpome Toro, cormamenus OyAyT BKIIOYATh YCJIOBHUS “HNOCTaBb JIEKTPOIHEPIrui0 WJIH IUIATH” U
“mpuHUMal 3eKTposHepruio win 1wiatu”’. Takas cTpykTypa oOecnmeuyuT HeoOXOIUMBIH ypOBEHB
TMOKOCTH 15l ONIPEeSICHHS] PEaTUCTUYHBIX 0053aTENIbCTB U I SKCIIOPTEPOB, U I UMIIOPTEPOB.

KommenTapum k Texunuecknm nosicnenusim Bb.

Cuuraem ommbouno mnpexycmatpuBath B IIpoekte “CASA-1000" wucnosnp3oBanne4d  MJIPI.
KBT.9«u306tmounon___31eKkmpoInepzuu)oTeHUNAIBLHO  uMerommxcess B TaukukucTane W
KbIproi3ckoii Pecny0aMKM [jis JIF00OTO OTOEIBHO B3STOIO TIoOja, TaK KakK JaHHBIA IIOKa3aTellb

ABIISICTCA CUIIBHO 3aBbilIeHHBIM. [lpu aTom B TOO “CASA-1000" yrBep:kIaercs, 4yTo JUIsl TeHEpaluu
«M30BITOYHON AJIEKTPO’HEpPTUn» uId dKcropra B Ilakucran m Adranucran OyayT 3a1eHCTBOBaHBI
T0JbKO cymecTByomme B Tapxukucrane 1 Keiproizckoit Pecniy01uKn MOITHOCTH.

BoaHo-3HEpreTrueckre pacu€Thl BHITOJIHEHHBIC HA OCHOBAaHUH (PAKTUYECKUX ©KEMECIYHBIX JIAHHBIX 32
BecCh Mepuoa Ha0JoAeHnid 32 cTokoM pek Hapeid n Baximr noka3bpIBaroT, 4TO CyMMapHbIe «M3JIUIIKH
3JIEKTPO’HEPIUU B BereTalimoHHbIi nepuoa B Tamkukucrane u Keipreizckoit Pecnyonuke x 2016 romy
MOT'YT COCTaBUTH He DoJee 2,7 Mmupa.kBT.4. (Tabmuma 1).




Tabmuma 1.
CymMMmapHble M3JIMIIKH | 1e(pUMUUTHI JIEKTPOIHEPTUH,
s Keiproizcrana u Tagkukucrana.

Pacuérusblii roxa - 2016.

MJIpJI.KBT.4.
Crartbs 0asanca
Iepuon Bereranust | Me:xBereranusi Ton
BeipaboTka 17,0 146 316
[ToTpebnenue
(2016r.) 14,3 20,4 34,7
bananc 2,7 5,8 3.1

Ipumeuanue : depuyum(-)/ uznuuex (+)

Ilpu_3TOM cyMMAapHBIii )le(_l)I/IHI/IT IJICEKTPOIHEPIUN AJd 3THX CTPAH B X0J0JHO0C€¢ BpeMd rojaa

cocTaBuT 5.8 MiIpA.KBT.4., B roioBoM ucunciaeHnu Aepunut cocrasut 3,1 miapa.kBr.u.

[Tpu pocte cobcTBeHHOr0 oTpedienus (3% B rox) u oduiei BeipadoTke 17 muipa.kBT.uB Terioe
BpeMs roja CyMMapHBIA JETHUH «u30BITOK» 3neKTposHeprun nmo Keipreizcrany m TakuKuCcTaHy B
pasmepe 2,7 Mmapa.kBr.u0yaer ucuepnan k 2022 roay. (tadmauna 2).

Tabauua 2.

JAnHamMuka cokpameHnsi CYMMapHOTo M30bITKA IeKTPo3Hepruu no Kelpreizcrany u
TamxkukucTaHy B BereTallMOHHBIN Nepuoj nNpu odmel Boipadorke 17 miapa.kBr.u.

MIpA.KBT.4
Crarbs 6ajianca 2016 2017 2018 2019 2020 2021
ITorpebnenne 14,3 14,7 15,1 15,6 16,1 16,5
Bbamanc 2,7 2,3 1,8 14 0,9 0,4

Takum o0pa3oM 001U 00LEM MOCTABKH dJIeKTpodHepruu mo npoekry “CASA-1000" ¢ 2016 mo

2021 rox coctaBuT 9.5 Mmapa,kBT.4.

I[Ipu stom, B TOO mnpemycmaTpuBaeTcsi MOKPBHITHE YacTH POCTa COOCTBEHHOTO MOTPEOJICHHUS B
Keipreizcrane w TampkukucTane B Teioe BpeMs roja 3a cu€r Belpaborku Ha TOC (¢ 0,42
mapa.kBr.a/ser. B 2016 r. 1o 2,3 B 2035r.) u noanepkanue 0ObEMOB AKCTIOPTA JIEKTPOIHEPTUU Ha

HGO6XOI[I/IMOM YPOBHE. CuntTaeM JaHHOE VCJIOBHOE IPEANoJoKeHHe MaJOBEPOSTHLIM M

COOTBETCTBEHHO 00bEM MOCTABKH JJIEKTPOIHEPIHH OyaeTellé MeHee 3HAYUMbIM.

B panpheiimem, npu ycnoBusx KoHTpakra Ha MOCTaBKy “IOCTaBb 3JIEKTPOIHEPrHi0 WM IJIATH,
msaKeipreizcrana u TampkukucranaOyner 1Ba BapuaHTa oOecriedeHuss noctaBok B Ilakuctan u
Adranucran, u noanepKaHue CTOMMOCTH Nepeaun Ha ypoBHE 4 eHTa/KBTyY:

- 3a cuém cokpawenust coocmeenno2o snepeonompeoaenus 8 Kvipevizemane u Tadscuxucmane;
- WU 34 CHEM CMPOUMENbCMBA HOBbIX 2eHepUPYIowUx mowHocmei._( npesicoe ece2o Pozynckoii
u Kavbapamuncxkux I'2C 1,2.)

Bropoii BapuanT o0ecrnieyeHuss He0OOXOAUMOTo 00BbEMA IMMOCTABOK 3/9HEPTUH, T.€. 32 CUET CTPOUTEIBCTBA
HOBBIX TEHEPUPYIOLIUX MOIHOCTEH, moATBepkKaaeTcss, kak B camom TOO “CASA-1000”, Tak u B
JAPYTUX JOKYMEHTaX:



» «SNC-Lavalin» T20 “CASA-1000", cmp.10-8;
» «SNC-Lavalin» T20, OBOC, KI'2C-1, cmp.3-4;
> Humep PAO EIC, unmepewvio 27 aneapsa 2014 200 omnocumenvno KI'C-1.

Heob0xomumo ormeruth, urto IIpoexkt “CASA-1000”,0cHOBBbIBaeTcS Ha [eJIOM psje
MAJIOBEPOSITHBIX YCJI0BHii, KOTOpPbIE T0JKHbBI HACTYNUTH OJJHOBPEMEHHO BO BpeMsl peajn3aluu
NMpoeKTA.

[Ipexne Bcero, 3T0 OTHOCHTCS K BHIOPAaHHOMY OTPaHUYEHHOMY MHOT'OBOJHOMY 23-JIETHEMY HEPUOIY
THAPOJIOTHYECKUX HaAOMOIeHHUH 711 000CHOBaHUsA 00bEMa moctaBok 3/3Hepruu 1o IIpoekry “CASA-
1000”.

Bonpoc  1.2.BbiGop penpe3eHTATUBHOIONEPHOAA THAPOJOTHYECKHX HAOJIOAeHU s
ooocnoBanms Ilpoekra“CASA-1000”. Ilukauvyeckasi ”3MEHYHBOCTh CTOKA pek. KoopauHamus
BbIPpa0OTKH HHeprun Mexay Tokroryabckum u HypekckmM BoAOXpaHMJIMIIAMH.YPOBHHU
Boaoxpanuauin. Kaumar.

Texnuueckue nosicienus Bb.

B TexHMK0-3KOHOMHYECKOM 000CHOBAaHUH ISl aHAJIW3a ObLIA BHIOpAHBI JAHHBIC 3@ MPOIIUIBIE TOJIBI — C
1987 mo 2009 roxa. Mcnonb3oBaHWE caMbIX HEAABHUX CBEJACHHI IO MPUTOKY BOJIBI JaeT O0jiee TOUHYIO
MPOTHO3HYIO IU(ppPy Mo OyayImIUM MpHUTOKaM. boliee TOro, CMOJENUpPOBAaHHBIE MOKA3aTENN SBISIOTCS
YCPEIHEHHbIMU, HE YYHUTHIBAIOIIMMHU CaMble MAaJOBOJHBIE M CaMble MHOTOBOJIHBIE TOJABI B
THIPOJIOTUYECKUX JTAHHBIX, a TAK)XKE CPEAHET010BOM NMOTOK B peke Baxm B nepuoa ¢ 1932 no 2009 rox,
TakK KaK NATHMECSUHbIN CPOK (Mal-CeHTA0PD) He MOABEPKEH CePbe3HbIM H3MeHEHHSIM.

Bb110 M3y4eHo HECKOJIbKO OTYETOB, BKItOYas oT4eT "lloTeHnnanbHOe BAUMSHUE U3MEHEHUS KJIIMMAaTa Ha
runponorndeckuii pexxum Tamxukucrana u Keipreizckoit Pecnyonuku nHa nepuox mo 2050 u 2080
rogo", moarotoBneHHbd "Ouranos" B mae 2008 roga, B KOTOPOM OTMEYAETCs, YTO IMOCTETICHHBIE
n3MeHeHus B ¢GopMe ToI0BOTO ruporpada OyayT UMeTh MECTO B MIPEACTOAIINE TOAbI BILIOTH 10 2050
rojia B pe3yJibTaTe MOBBIIICHUS TEMIIEPAaTyphl U TasHUS JeIHUKOB.B pernone o:xuaaercsi NoBbILIEHHE
00beMOB BeCEHHEr0 M JieTHEr0 CTOKOB B pe3y/bTaTe TAAHUA JeAHUKOB. (TeXHMKO-3KOHOMHYECKOE

obocHoBaHue, cTp. 2-11).

KommenTapum k Texunueckum nosicienusim Bb.

Bri6pannsiii psn vHabmonenuii ¢ 1987 rogano 2009 roa He ABISIETCS penpe3eHTaTUBHBIM, HH IS PEKH
Hape, Hu mia peku Baxm. Tak, no peke HapblH, cpegHEronoBoil pacxold CTOKa 3a 3TOT MEPHUOL
cocrasu 412m°/c, uto Ha 12% Bbire CPEIHEMHOTOJIETHETO MOKa3aTellsl.

CunutaeM HeEpasyMHO  HCIOJIb30BaTh  HEOOOCHOBAHHO  YKOPOYEHHBIM  Hepenpe3eHTaTHBHBIN
THJIPOJIOTUYECKUI DA Ul YKOHOMHUYECKOTO OOOCHOBAHHUSI YHEPreTHUECKOTO MPOEKTa, CTOMMOCTBHIO
6onee 1 mapa. mommapoB CIIA u KOTOpBINA, HECOMHEHHO, OyleT UMETh TOJITOCPOYHOE BIHMSHHE Ha
BOJIHO-PHEpPreTH4ecKuii 6ansanc crpan 6acceliHa ApaibCKOTO MOPSI.

[Tpunsateiii B TOO moaxon K THIpoNOTHYeckoMy oOocHOBaHMIO [IpoekTa mpuBen K 3HAUYUTEIBHOMY
3aBBIIIEHUIO IKCIIOPTHOTO 00bEMa IIEKTPOIHEprun. B 3aBUCHMOCTH OT BOJIHOCTH MEPUOJIA PeaTu3alun
[Ipoekta «CASA-1000»3aBbllIeHHe W30LITOYHOIH 3JeKTPOIHepruu cocTaBuT 0T 33% 10 55% or
npuHsaToro B TOO o6béma 4 Musnapa kBT.4.

Kak npumep. Tonvko ona Tokmozynsckou I2C ¢ TAIO«CASA-1000» npouszsoocmeo snekmposnepeuu
3aeviiero 14%. B TIO npedycmompeno npou3eoocmeo snekmposnepeuu wa Toxmoeynvcxou [9C ¢
pasmepe 5 1maparkBr.y B roa /TI0, T1a6.2.9/ npomus npoexmnoco nokazameins 01 3M0O20




goooxpanunuwa cocmaegisiroueeo 4Amapn.kBr.a npu uppucayuonnom pescume nonyckos. (npu

axenayamayuu Tokmoeynvckou 1’ 9C 6 Inepzemuueckom pexcume 3agviuieHue cocmagum 00 18% om
npeononazaemozo 6 TAO«CASA-1000»).

[Tpu sToM pazpabotunk TDO «SNC-Lavalin» gocTarodno XopoImo 3HaAKOM C XapaKTePHUCTHKaMHU PeK
HA n HUMCCT NPCACTABJICHUC, KAaKHUM JOJIKHO 6I>ITB THAPOJIOTNICCKOC 060CHOBaHI/Ie JJIA
HHEPreTHUECKUX MPOEKTOB CBSI3aHHBIX C TUIPOIHEPTETUKOM.

Humama. «Bpemennoii pad numanus. [[is 0ocmosgepio2o onpedenenus 2enepupyiouelt. MowHocmu
Kambapamunuckou I 9C-1 epemennvle psaovl numanus 00a4CHbL OblMb 00CMAMOYHO 00A20CPOYHBIMU.

Ipeocmasnsemes, umo 0151 0aHHO20 pecuoHa mpebyemcs npooocumenvHocms He meree 30 nem.
Iepuood ¢ 1913 no 2012 ze. 6vin 3aguxcuposan ons snepeemuueckux ucciedosanuil.y («SNC-Lavalin»
T30, OBOC, KI'2C-1, cTp.3-33)

O0BbéM cToka pekn Baxin B Tersoe BpeMsl TojJja U3MEHseTcs B HanOoubleil creneHu. B ManoBoaHbIe

Troabl CTOK B BeFeTaHI/IOHHBIﬁ nepuoa OTHOCUTCIIBHO CPCAHCMHOTOJICTHCTO IMOKAa3aTCIIA CHMKACTCHA Ha
25-30%.Hauboub11ee CHHKEeHHE HAOJII0AAaeTCs B JeTHHE Mecsbl, Koraa corjacHo TDOO, moxen
OBITH NMOJIy4YeH MAKCUMAJIbHBIH N3JIHIIEK 3JIEKTPOIHEPTrHUH.

CuuTaem, 9TO JaHHBIH (PaKT HEOOXOIAMMO YYECTh MPHU PACCMOTPEHUU (PUHAHCOBBIX PHUCKOB IPOCKTA
«CASA-1000»

Koopaunamus. IIpoektom «CASA-1000», ¢ 1enpi0 TapaHTUPOBAHHOCTH OOBEMOB OKCIOPTA,

MPEINoaaraeTcss OCYIIECTBIATh KOOPAMHALMIO BBIPAOOTKM HHEPrud MeXIy TOKTOTyIbCKUM U
Hypekckum BOROXpaHWINILAMU.

Humama. «Bxnad Kweipevizckou PecnyOnuku 6 OCHOBHOM Npuxooumcs Ha Mai_u_ceHmaops. Ilpu
coeMecmHolU pabome cucmem U CKOOPOUHUPOBAHHOU onmumusayuu pabomvr Hypexa u Toxmozyna

umerwuecsa U3IUKU mozym pacnpe()eﬂﬂmbaz HA niamob meciaues emMecmo mpex. Toxkmozyn _cosuzaem

2eHepauury Ha Haual0 U _KOHeu Jjiema, a HypeK cenepupyent 6 uroje u ascycme. Taxum 05pa30M,
MOJCHO  U3bedcamo c5p0ca 6 _urone _u_aecycme _3a_cuem mozo, umo_Tokmozyn He 6yoem

ONMUMU3UPOBAMY CE0I0 2€HEPAUUIO 8 IMU_MECAUbL, KO20d UCMOPUYECKU HAOII00Aemcs cambiil
svicoxuti npumok.» («SNC-Lavaliny TOO«CASA-1000», ctp. 6-11)

BO,Z[HO-BHepI‘eTI/I‘ICCKI/IG pvaéTm IMMOKAa3bIBAKOT, YTO JAHHOC MCPOMNPHUATUC MOXKCET 3HAYUTCIBHO
YXYALIUTh BOJOXO3SNUCTBEHHYIO CUTYallMI0O B MECAILBI HAauOOJbIIEH BOJOMOTPEOHOCTH, TaK Kak IUIs
MIPOM3BOJICTBA JAHHOTO 00BbEMA SHEPruu MoTpedyeTcs MOMOTHUTENBHO U3 TOKTOrysa OCYIIECTBISThH
TOITYCK B pa3Mepe He MeHee 1KM° BOIBI B MECSILIbI, KOT/IA IIOTPEGHOCTh B CTPAHAX CPEAHETO W HHKHETO
Te4yeHHsl B Hell oTcyTcTByeT. Kak crefcTBie B MajloBOAHbBIE IOl OyIyT HAOIIOAAThCsl 3HAYMTEJIbHbIE
nepuuUTHl BOAHBIX pecypcoB B 00béme 4 — 4,2 KM, npeskae Bcero B MecAlbl HauOOJbIIEH
NMOTPe0OHOCTH, MI0JIb-ABIYCT.

Tak ke He00X0AMMO YYHUTHIBATH, YTO MAJOBOJHbIE¢ MEPHOAbI OJHOBPEMEHHO HAOJIIOAAIOTCA B
000uX pevyHbIX OacceliHAX.

Yposuu Bomoxpanmwamnm. YposHu Bopoxpanwmil npu Hypekckoiri u Toxrtorynsckon I'DC B TOO

«CASA-1000» mpuHATHI 3aBBINICHHBIMH W B JWHAMUKE HE OTOOpPaKalOT BIHSHHUE BBICOKOH
€CTECTBEHHON M3MEHYMBOCTH PEYHOTO CTOKA.



Humama. «llepsonauanvruvle yposHu eoooxparunuwy npursmol 3a 100% 6 nauane summeco nepuooa
2015-2016 20006 6 Hypexe u Toxmoeyne. Kpome moeo, npednazanoce umems ypo8eHb 600bl 6
8000XpanuIUwye 8vitue MunuUMaibro2o 3uadenus 10000-12000 H./I/l,3 HeoOX00UM020 6 Hayae J1emue2o
cesona (1 anpens).» («SNC-Lavaliny TOO«CASA-1000», cmp. 2-13)

CornmacHo pe3yibTaTaM BBIMOJTHEHHBIXBOJHO-IHEPTETHUECKUX PACcYéTOBOOBEMBI HAMOTHEHHUS B
ToKTOrynbCKOM BOAOXpAaHWJIMILE 3HAYUTEIHHO OYAYT OTJIMYaThCS IO TMepuojaM BOJHOCTH. B
MaJIOBOJHbIE TMEPHOJIBI TOPU30HTHI BOJBI OYIyT 3HAYUTENbHO HUXKE YPOBHS MPOEKTHOM MOIIHOCTH
Toxrorynbckoit [[DC. CooTBEeTCTBEHHO TOJ0BBIE 00BEMBI BEIpaO0TKH TokTorynsckoi ['DCOynyT HUXKe
MPOEKTHBIX (4,4 Mipa.kBT.4.), u TeM Oojee 3HAUUTEIBHO MEHbIIE NpeaycMoTpeHHBIX B TOO «CASA-
1000» (5,1 mapa.kBt.4.). COOTBETCTBEHHO B 3TU MEPUOIBI «U3IUIIKIY dIEKTpodHEepruuyist [Ipoekra
«CASA-1000» OynyTMHHUMAaJIbHBIMH, a B OTJEJIbHbIE MAJOBOJHBIE TOABI  HE MOTYT OBITh
MIPOU3BEICHBI.

Kaumat. BonbIMHCTBO HCCiIeIOBaHUM 110 BONIPOCY BIMSHHS M3MEHEHHH KIMMara Ha 00bEM pedHOoro
CTOKa OJJTHO3HAYHOI'O OTBETa HE JAIOT, U mpexkae Bcero no pexke Hapeia. C 60nb1Ioi BEPOSITHOCTHIO B
3TOM OacceliHe B TeueHHe 21 Beka HEOOXOIUMO OKHJIATh 3HAYUTEIHHOTO COKPAIleHHs CTOKA, 10 20-
25%.

Humama. «...I11a600K06bIlI CMOK CMEHUMCSL C JIeMHe20 HA 8eCEeHHUL U N0 AOCONOMHOMY 3HAYEHUIO
COKPAMUMCSL.  ....CAMDBLLL CUTbHBIL CNAO 6Y0em NpuxooumuvCsi Ha Ae2ycm, ceHmaobpovu OKmsaops. » (Jlymy
u dp., 2012). («<SNC-Lavaliny T30, OBOC, KT'3C-1,4-185)

Taxum o0pa3zoM, cuuTaeM HeO0OCHOBAHHBIMM:

-KaK 00BLEéM «M30BLITOUHOI» DJJeKTpodHepruu onpeaejaéHuplii B TOO B 00béMe 4
MIJLIIAApAa KBT.4 B 11000 1o1;

-TaK M NMOKA3aTeJU VPOBHA pHUCKA (YyBCTBUTEILHOCTH) B pasmepe 10%. (xorsa v npu
nokasareje 10%yMeHbIICEHHS 00HLEMOB «HM3JIHIIKOB» J/OHEPrMM,YUCTHhIH NPUBEIACHHBIN 10XO0X
IIpoexTa «CASA-1000» cHukaercs B 2 pa3a., ¢ 440 MIH. 101100 222 MJIH.I0JLL).

VYuuteiBas TpancpernoHanbhelid xapakrep [Ipoekxra “CASA-1000", 000cHOBaHHE 3TOTO MPOESKTA
HE0OXOIMMO BBITIOJIHUTh HA OCHOBE BCEro HMMEIOIIETrocs psaa HaOmojeHwil 3a cTokoMm pek. [lpu
3aKJIIOYEHUH JIOJITOCPOYHBIX JOTOBOPOB HA IIOCTABKY JJIEKTPOIHEPTHMH HEOOXOAMMO YUHUTHIBATh
MPUPOJHYI0 HM3MEHUYMBOCTH PEYHOIO CTOKAa, B OCOOCHHOCTHM HAOMIOAAEMYIO0 KBa3HIIMKIMYHOCTD,
MPOJIOJDKUTENBHOCTRI0O 0 20 m Oosnee neT. YuutkiBasg, uto I[IpoekT OymeT WMMETh IOIATOCPOUYHOE
BIIMSIHME HA BOJIHO-DHEPreTHYECKUN OanaHc B OacceitHe ApallbCcKOro Mopsi, HEOOXOIUMO PacCMOTPETh
BO3MOKHYIO BBIPAOOTKY 3JIEKTpodHepruu Ha kackamax ['DC B mamoBoansbie mepuoiabl. st pernona
OJIHUM U3 TaKUX MEPUOJIOB siBisieTcs psia aet ¢ 1974 roga no 1986 rox.
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