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eir 2 _pusFHesats CsTmmieuruiseier umiseily 2014- 2017

et 2 musd (GasTGsuTl L) LOl6BT
opemi(h | Bydler | erflOummen | Blevdsd | sefwimy &TOm | gflw GLoT &S 2 MHusHoHsTs
(Hydro) | (oil) (coal) umisefiiy | (wind) | #&& 2 Husd svdbellggul Lilest
ST (PP (Solar) | (@@sTGsuTl MHlen VIS 6o

thermal) toeoil) usieserliny

%
2014 3,632.0 1,696.0 | 3,202.0 3,825.0 2.1 - 12,357.1 25.91%
2015 4,904.0 1,050.0 | 4,443.0 2,691.0 11 - 13,089.1 33.94%
2016 3,481.0 2,297.0| 5,047.0 3,322.0 2.1 - 14,149.1 35.67%
2017 3,059.0 2,529.0 | 5,103.0 3,978.0 2.2 - 14,671.2 34.78%

ewpevmiser- [CEB Statistical Digest 2014,2015,2016,2017] Gestesflenewiiiy - 04
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amIuL @evdsd 01 — QeauaiBaum GaThmieuruisefiar & Weasmy 2 _HussH

et 2 _mugd (Slamleurl. oewi)
6000.0
5000.0
4000.0
3000.0
2000.0
1000.0 I I
0.0
2014 2015 2016 2017
B 5 8¢8 (Hydro) H 93> (oil)
" od gyo(coal) @dd gdoBm pumsidw (IPP thermal)
B gee (wind) B g8w e (Solar)

7.1.4 Her 2 _pusSuiet QFupdper wHIG
Wengny 2 _pusHuiet GFwpdpener wHIIH QFugw Gursdl uvweTUGSSIULL  GFwWeeLTHMED

Garlgsen dev S6 &Il (heTerme.

i. meneow &myewdl ( Plant Factor)

ii. QewpuBsSsLLGL Beweow &ryesi(Running Plant Factor)
iii.  IpuVs@w Hyund (Generation Cost)

iv. ggmafl oe@se Syud (Average Unit Cost)

V. deLsss gagul smyemi (Availability Factor)

eweold [Generation Performance in Sri Lanka — 2016 — PUCSL] deneflenesoriiy - 05

2016 o ewiged BF OGFweoTHmed STIeBEHSESG 2 flu  FsTer W  Bleneouwimiseries

OFwein(erGammd SG &I LU (BelTerme.
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Sl Leuenewr 03 et o pusdl OCawermmed srTremisEndGiw Uysre  Heneowmkisefe
QFweT(LpeTGaThmLD
QFweoTMMed SHTY6sl
auGBLIBS | Ueamsleneow | GaFwm dpulsgw | syraf o_6iTen
2 musd | smyem ubssIUBLD Sywid SIVGH Syeuil
&l (Plant WlenT  [Blemevul (Generation | &lywib (Availability
e Cloume Factor) e Cost) (Average Factor)
o i . Loeu arggﬁgw (Runnlng Unlt COSt) gg)mﬁg)u)
BlmawBA Plant Fact ;
e ant Factor) (U QOTHS
CERET Blebedlugr) | ETWID)
0 @. .o
o Z
(emum /
%
HBeor Geur
(1oeml)
By LOeTFTILD
64 2,345 83
NG mHlwim 588.93 31.9 3.98
64 88
50 1,630 87
PoeaguTet 43218 | 424 Rt . W
(ygun) 48 (ydw/ 91
LemLpul)
54 2,201 85
QuredLI 19Ul 325.04 49.3 5.09
62 89
85 2,021 88
THOBHeNB60 323.44 30.2 (r0zefemev / 4.34
92 89
TeSIGHLOGLI)
Foastev Geusu 56 1,868 90
260.54 24.7 7.17
59 89
Bevdbafl - eobailmul
vdalmul -
Afley -1 826.96 31.38 38.93 6.61 48.23
vdbellmus -
2,383.01 90.43 95.2 6.61 93.63
difley 2 33,349
vdballemgus -
2,365.48 89.76 94.11 6.61 92.7
dfley 3
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1@ (61T
19,845 38.71
70
sonall Hearver GT -89 (CCY) (PS GT)
Wleor  Blemevwid 780.71 55.2 GTS)
(KCCP) 25.42 64
ST-94
(CCY) (ST)
slIyBer0&EHSB 474.70 77.6 84 10,969 23.11 85
&LL6060
gOmUULL  Wlew
) 356.11 67.6 100 7,783 21.86 98
MHleneowid
(Barge CEB)

apsotb - [Generation Performance in Sri Lanka — 2016 — Qurr.u.op.8. wpmid  @.10.5] Weieienewriy - 05

7.1.5. Berery Upllgsed Sywd - 2015/2016

Wetgmy o pusHuler Bursl @k G Waigmrsoms Upiliusnsts @elGeurm OsTfsOBIL LSSt

epeolomest UMIS6TIY &LbS 2 peui(hbEhdsTs S6p STLLLUUL (HeTeme.

Sl Leusnewt 04 - o _pusHaats Fymafl Sywd 2015/ 2016

3DI6V
erflOum e >-8ifl Feme ) @.®. .@
. . LT & BIG 61T QFwpur’ G . 2 _MuUSHHSHTS
Oxmflev &lyuitb o o Opidisse0 VG P
i opmId oD . Fomefl dlyud
HILULD U L . Slyuib
BledeSia ugmofliiysé ugmofitiy emur /
Sywid QFevailesd #HBeomGeum_
aHUT HarGeur 16wl
eHUT epUIT Sebaes oeuefl
Beoedle Boedluie FoevtLa
2015 2016 | 2015 | 2016 | 2015 2016 2015 2016 2015 2016 | 2015 | 2016
SI60T60
61f] 22,802 | 49,516 | 1,087 | 1,677 | 6,322 | 6,412 | 30,211 | 57,605 1,085 | 2,362 | 27.84 | 24.38
Qum(neit
SI60T60
. 21,304 | 20,762 748 762 | 10,631 | 11,978 | 32,682 | 33,502 4,457 | 5,066 7.33 6.61
IRV X: 3y
ﬁg, ) - - 532 364 | 7,608 | 7,980 | 8,140 | 8,344 | 4,925| 3,501 1.65 2.38
WOeBTFT LD
CoTsHs
44,106 | 70,278 | 2,367 | 2,803 | 24,561 | 26,370 | 71,033 | 99,451 | 10,467 | 10,930 6.79 9.10
D66

eweod - [Annual Report —2015/2016 — CEB] Wetiesienswiiy - 06
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7.1.6.

et 2 _pusd Camhmieurul allevsed

SCp sTLLUUL (HeiTere.

siLLauenen 05 - et 2 _pusd Czmhmieurul elsvassd

sLbS 03 opewipaeillar W o pusHésts uwauGSSIULL BT

LOl6oT

(Hydro)  apsoggile

AleVBLBEHHE @LUUTS el WlesT @ MusbE cpsOmIBem6eN LWSTL(BSHSHIUGH OBTLTUTET HB6UEOHENT

b5

L)

6Ml6v& 601651

Westgmy | Fhaisd

&aIr
GeurL.
Lo6usT

%

o1
Qumper
LA
Qeur_
L6t

al608 601631
FHaIHLD
%

Bevd i
3531
Qeum

LD6uDT

al60& 6631
FHaIHLD
%

SHevilwimiy
UEIs6L
y &on
Qeur.
Loeusl

6608601681
FHIHLD
%

6JEMEUTLL
STHmI
LoMMILD
@l
F65))

alsvaeVl
&0t
FHAIHLD
%

Qrshs
2 _Mug
&_ daem

QeurL.

2015

4,904

1,050 7

4,443 ~

2,691 7

1.1

13,089

2016

3,481

[ (37.62)

2,297

—140.85

5,047

L 14.85

3,322

— 47.82

2.1 4

100

14,149

2017

3,059

2,529

5,103 _

3,978 |

2.2

14,671

7.2.

apevlo- [CEB Statistical Digest 2014,2015,2016,2017] Mesieflenemiii - 04

2015 o oLemi(h (PHeL 2017 P oewi(p sueny et @ Hushd QFwmurliger Gurgl B Weo
epeudhdent  (Hydro) capeold  WesT 2 _pusd  Qrshs 2 _pusHuiler  37.46 FHaism@LD.

(4,904/13,089*100) (PSH6V 20.85 (3.059/14.671*100) 6L &mmoeuTaIm)

SPsmaWUIL I RHBSHILET B wevsHms (Hydro) wrsdyw smesdHn Gsmerenw Gumg e
2 _Musd 37.62 FHeisSIHSND  (GHMDaULBAMbSHH. BdbsTeolLGHulled WaiFTyHHnasTen
Caxeailemw  Fwomefllugmasrs  eflOumer cwpsod (0il) LwWSTUGSSUULH WeT 2 _mudhd 140.85
FoeipsHamaid seilwry geopulLwmba (IPP) wWsar Qsmeteaie) 47.82 FoHaissSlenmaid
SIFsHSHBHSHMD  upTeldalnu’Lg. @evmiens Waigmy  gouwler e 2 pushd
CxmmmeuTuisg BmLBW 55 GmDHS BTMILTISH VG STUSHILT Falgwt GHTHMIEUTUITET
Blevdafl LwauGSSIUL(H BdsTeolu@Gduled 2 musd QFuwiul L 10 Slev@Gselar DidsFiL
14.85 #3aisD WISATOTS B(HHSHI.

el e Blensowid QFHTLIUTET Si(LpsLd
7.2.1. SimweilLld wWHNID 2 _Hushd Gulevene]

euLBosd naTemsHer sHULY - HmIFCFTamsv LNFBsFsHHe0 HTISSILL (HeTen G6VEIEND
Weigny gFemusGilu  @evmiemnsuler (WpHeomeugk oD @By Mevdsfl Siesied leFTy
Blemeowid evéaimul Blevdsfl Siemed WEIFTT Hensowid Sd BHHSHILAT SbHHen6e0UIhH e
Buweverey 900 Qwar QeurlLTes @BpHSH. UsHend &Lm urlniedmbg 100 WBHOHES
SIWIOGHS emailed HMIULEGSH LwHMID uHDlgul LMD BIFEH60W B TLOEIEEHSS
SIWOSHBHHTS  UsHend Bsfelpbs Lrsrenr  eiduyLres 12 HCsulSpmy HMyHded
bEIHHNG Com@l ussorTs Bhs e Blameouwld Siemwhbalerengl. 2011 IJF LoTshH e
Gural wHevmeugml sLL(pW 2014 G wmmd CFUSDUT S wTFHEEeTear  Gumg
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7.2.2.

7.2.3.

@rewiLmd &L LSHHID Bouemevdme LYIshdh OCauiululgmbssiea Wt Blemeowd 300
OaTEeuT. GuisvenalLeal dnigw 03 sv@Gaeilar S GawmubBdleime.

el PemeowiSHT SIenLoLIL]

WlesT Bleweouwlld SDIemLOHEIGTEN LSl Dl SievwienioneuTads 470 WODT BSHSIL@ID 2000
BODT BNSSHILT FnlguSTE RHHSSH. BbHS 0T BemeouwibHear BIFoTenid 02 &I L Bigberer
B yisd Caunuiul GeTengil el (PpHeomeusl L LGHe0 300 QaT@euml. Gulsvenaleib
@reniLTeug SLLLD 600 OaThaTl @uicvsma|Leal FalpusTd SHHSH. 300 GosTheurl
BuevenaL &l gnigwl @@ Ufleln@ 01 GQumuisofy, 01 yewa @Gmul, Hlensv LlsTeiulsd
aiugarsd, GeusfulLliud &Hss JSsHMIMS WLOHDIW 150 2 wrsHeorer Yms b
aeiueumenmn 2 eTenLsdulpbser. MBevdafl eflésiublo  Curgl  wBBSIFRTQITENGL
OeuafBwmieueng GmDHGLD cumauled Qeauliugama FwlUpGHHID cICagL FSWTFUGUTEN
(Low No, Burners) 2 L eument et Bleweowid BiFomemisbsliLl (heTengl. DiHNEG Gosvdaoms
Sl GHHe0 46 gHBIHEHLET Fnlgwl Blevsafl NflQeuraimid 25 goHs) olenalsomen &S
FmbusvseT @LOuGL Uil sreuiulLer. Shs e Blensowsdar Wer o musd epsold

20 #Beom Geurl (KV) oiemaleomen Wer o musd Gauwiiu@Geugiiet wrmm epeod g
220 (KV) &BsomGeouriliym@ oiFsflaas 117 HGsomr Gsurl wwmmid 100 WBHOT BeTSHHIL 60T

FalpWl @yemi(h euwTHEHLeT 2o mH CxhFw WGIFTy (pemmemwd@ WenmBuw GeuwmmiGsTL
LOMID SEITSUTD 2 U WsHenevseilar om te QFHTLIHUGSSUIUL (HeTend.

et BemeowsSHeT Byours SIHSMyLD.

ovsalmuwl et mlemeowid gsmen GQurpluiweoneny @eufler S QWEIE  auhHEUSHIL 68T
SIHA PUPEISMIOLILY euenTULLD SB ST LUl (HeTengl.

auengULLD 02 - eudelguw e Meneowd @IPMEISENLOLIL|




7.2.4.

@@ oG WeaiFngsHer Sywb whmw CxAW (penmend@sien LEIS6TIL

@evmienas  Wetgny  Fewuulemmed  Wer 2 _pusHuler  Bumsl uweTUBSBULGLD
Capmpmeuruiser  Lysmenons B WetFTyw, Hlevdsfl  wpmid  erflOuTmeT  eTen
aumalIUBSBILGSILST S5 BaxThmeurwisamenr uweaLBSS 2017 YD OLETOTIg6D
Bupsmeremiul L umiuefiy oo @m devdmerer Syud S6 &I LU (HeTeng).

Sl Lauenem @ev 6 - @ VG el 2 musHssrer Sywd wpmid CaAw et 2 mubH
umiseiily — 2016

7.2.5.

BxpmmmieuTuise R Slevdnsrer Fyrgfle Syuid et 2 _pugd
(&Beurr Qeur_ 1
LeNHHWTOHHMBTS  eHLIT)

B WeieTyd 4.60 24.6%

Blevd il 6.61 35.7%

el QT 6iT 23.46 16.2%

auemnguLLD 02 — FInFfl SvGs Slyud

FynFfl olvGsH Huwib

25
20
15

10

7 e Bevéai QU el

epsuld - [Generation Performance in Sri Lanka — 2016 — PUCSL, CEB Statistical Digest 2016
oo @.10.5] - Geeienemiiiy 07

vasalmuw Seed Wesny BlmeowsHer e o pusd Syw @ni®

odalmul e  WletdTy BlenmeowsHHer cpeod 2017 opd opewiB euemdy  LUpliiidsiu L
HaTEeu wemisHwmeod (GWH) sienailensn oib e BlensowshdHsd o pushd GFuisusm@Ld
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s Harheu’ wenigHwmeod (GWH) ojenalenss erflQummet LwsUGSSUULH Renewibs

amm (Combine Cycle)

apsold e @ _pusd OFLdSn Senesideveny W& HlensowisHed

2 musd QFuusn@ OGFuaum@g drw UG OHTLIUTET Saaed &6 STl Liul (Heee.

Sl Lauenem @evdad 07 — vdalmw oeed e HKemeowsHHed Wet 2 pusHHls Sywd seneiigerbend

el PemeowsHer BFwussiLcrmmer UG

eluyLd ENEVES (PSHEVTEUG @ EwILTLD QLT SHHLD
&L LD &L LLD

0&HIMUI a0 LOTFTT  [HlensvuILDd

I | Capw e 2 puss SBToeur 13,681.28 | 22,469.15
wefSHured | g 787 g7

! RMH VG LOSIFTISHIHBTH

GFwpur (B womd uymwfliyds Sywb | epum 8.39 8.39 8.39
I

SewlsHs a1 9 _musHde @yuibd ahUT  1060eTuI6s 73,730.00 | 114,785.94 | 188,515.94
\%

9 _Leagsmae Ceuiniul L eleneo epum  1ls0eTlulest 70,525.00 | 126,945.00 | 197,470.00

Combine Cycle) epevtd 10612 Mg
i 0&HaIMUI a0 LOTFTY HlewsouwldHeut

epeold BGomGsmeTeniuG BGamw et | damGeul

2_musHd el HWImevLD 8,787.87 13,681.28 22,469.15
vi RMH SNGHBTE CFwHUTLH LOMMILD

ugmwofliysé Sywid eHUIT 24.00 24.00 24.00
VIl | senesidleveny e mlensvuwidhdleo

@ememibs SOOI

(Combine Cycle) epsob 8787.87 GWh

et 2_mugHd Gl Lmed

2 _musHs yuid epum  1ls0eTlulest 210,908.94 | 328,350.72 | 539,259.66
Vil | @1 dysnyn  susallmul Siemsd

Wesigmy mlemeowisHest cpeod Llest

2 _Musd CFuISmLWTED 2 flehsme

Qorgg Gy (VII-IIN) eHUT 10606 WI6TT 137,178.69 | 213,564.78 | 350,743.47

Capmw Gy  (VIII-IV) eHUT  1060eTwlest 66,653.69 86,619.78 | 153,273.00

AenesNemnewriiy 08

Cun@Mss soaucosellar NFsTyn 2017 S LRI 6uem) 0HTNMUW DieTed LEIFTT Blensvwdhales eLpevLd

o2 pugd GFuuiu’L 22,469 dar Qeurl (Gwh) o pusdésts sdeEHemsowsHn@ apur 188,516

Webedwienr o _musd OCeoalaGomam CFaTdulHbBss. SleuTCn ibd e

Geur_

(Gwh)

LoeibHWTe0 Siena| Henesl Hevev Wt BlemeowisHerr @ememibd &milsst (Combine Cycle) eweuld o mugd

QFwiwiu’Lmed epuT 539,260 evedlwest GFeveurdsimento Hewilnil et cpsod GFeMeurdlemg).

7.3.1 1980 @61 47 opib Bevdd BHAw &MOTLEL FULD wHmid 1990 et 12 opib Bevds aul Boed

LDT&TENT &HDMTL 6D FTFMIHHI DI(LPEVTEHBBLD
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7.3.1.1 1980 @e1 47 o0 Bevds BxAw SPoTLED FULSHe (Naieienswiliyy 9) &S 1981 oyb
SLeWI(h  WHHW  SFHOTLED JHBTTFMHU 2 (houTHsUULLGIL T Gevmemnasuls  TelmHHF
QFWPOUTHSET LHMID FDMTL 6D [HLAIYHMBHMET QAIenenisa@Gd BBThded 2001 b o 6w (H
2 (HeUTHsUULL &DHOTLED MMID RUINENE 6UeMEISNT JMLFASITED (SHHOUTIDS LLaDTaI
SIIal(hHFH LHMID HFHOTLED DMFH) WSHHW SHOTLED DFHEBTIFMHULLET CBHTLFLeNL W
FoHev QUTMILIYBEHL BlenmBaupmULGHSImet. wHHW HDOTL SiHeTrFenuuier FLFhuwimest
SIFBTID 1988 oD LIS 56 b @RevéHad oMb 2000 et 53 b BQevdsd CxHw
HOOTL6Y (HmSaiulL) FlLmiseien S (Ueraillenswiiy - 09) elfleupssiul BeTeng. Gxhfw
SFDOTLED FLLSHDEBMWUTS LITSHTer 09 LOTSHTRIBIBEHD 2 _6T6MLEIGLD 6umBUled 25 2 U
STHWTELWRIBEHD HmeUIULIgHHHeT. GCsvd @HaT S 6uLBoed THTEUID 2 6T6NLRIEGLD
AUMBUTD GHHAMHD LHMID USHeND Sl omeul LEISEHGHSTE 02 2 U STfumeoulsiss
Poeuiu’ pepbaar.  @bs 02 2u stfurteownisallEn  apeowd  Bywreiiusne
2 F58xFsaLUL(HelTen S IgL BIGEHHSTHT  FOOTL UfibHienglysenen  QummECsT(HHEH60,
GOOTLED UTHISTUY S@idHiusHrmisamen alBlGuUTSSH60 OHDID HHOTLED (LPSHTEMLOSHHI6
QrwmurBeset GmOsTeTeniUlgHBHe. (Lstelenswiiy — 10)

7.3.1.2 oIB8xCumeiy 1987 opb pewigsT 13 Speugl  SIFFWeOWTIIGT  SPMedr  LOTHTEwT  Femll
oFsrrmseilar e 1990 a1 12 op0 Qevéd UL Bosd OTHTEwT  HHMTLED  FTF6dH 6
Heeiemeoriy — 11) 1 o dfleflenr 2() 20 dflelenr S 6uLGsd wTHTETT HOHDITL 6D
aiFaryaeny  Bloeuliul Gerengl. FrFaisder 07() o u Nfleipsenow  oTETE  SHOHDTL 6D
aLBeorFement  FeHUQWTEIM HBimeuliuL  CouewTipu]eTeNHIL BT DIHVT  DBIBHHEUTHET Ol WIL
Qurmiiy SimwsFflemed BublsslLuGEID e0evdH Dufseafelhhs HWbSSIULL @
OzTemas o2 mllaifemend OQ&TaNi(h AHMWLEEIULYHSS GCoucwi(B. FrgeisHer 07(i)(H)
fleipseniowl Q(H SIBIBHSHEU]T W AW HMHOTL 60 SIFBTTFHLUNHEILI
UrdBldHsaieuliubsaisen Geusmi(hd. Letefenewriy — ii)

7.3.1.3 Guad 6 Bwed wrsTEwSHH0 MHomews  QFupuT(hoeflar cpsod  gOUBL  HHOTL 6D
BleneVEmLOHEThHEHTE LoTHTeml Fenll Ghyowins Qurmitiysd gap CouamiBlwer 2006 b 6w1(H
o wfj PBHoHIDSHD 226/2006 b Revds (Neeflenswiiy — 12) SugluenL o fleniosei
BaTer eupsded GOUALOUL (BeTengiLer @ psod 1980 @ert 47 b Revdbs Cxdlw
GOOTLED UL e Bwed  wrsTavisHmieT — QFuPUGHSILUGUSDETE  GFOILIY
AL BMISHSLILLL .

7.3.2 S&HOILED UTHISTUL DILHILSHTLD 6UPEIHED

7.3.2.1 gBza@iGmm mensowimen MFwmewid/QFumur® OsTLIN @GNés Bneuaissanmsd QUL
Gouemtigw! SIE@ILAHILGHTD FDUBBWLTE Bevdbs B HHPTL6Y FLLsHer 23 (op)(1) Wifleden
Heneflemeotiiy — 09) S 6uLBoed oTHTemI SFHOTLED Fraaisdear V opb WNfleler 21(1)
Ofledenr (Westeienemiiiy— 13) Supw siplalleaaiiul HeaTengil el isueuaiodlingHysHHener oA
GOOTLED iHEBTTFmU/ LOTHTET SHOTLEO DFdTrFenu cpeod Qupmid Q@meiren Geuemi(HLd.
@g  SHOTLED UTHISTIY SI@IDHIUSHTD  6lenT  DWIPSBLILBUSIL T [BITLOT6ws18 60T
SAMLHCHHU sl IUGHTHHeneT  UPEIGLD  Blneuatpd  SIDHILSHTSHHewt
QFeOaILIS HTEU(IPD STOTeNbSIILBID. WHHW FDMTLED DFEBTIFOU [/ IDTHTET SHHDTL 60

SFHBTTFmHUUINITED BIFetulbsiul BeTen SHIWD OHMID  DI6T6dEhEHEHMOTHEN (G LD6VI6D
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7.3.2.2

7.3.2.3

7.3.2.4

7.3.2.5

7.3.2.6

7.3.2.7

7.3.2.8

slasemen CeuslBLDMIHED, BFTHZH MEUBBHED DI6V6VFH @FLPEVIED 6THHHED DIVVFH HDMITL 60
LOTFMLEHD S6VVGH @6V LOTFMLHED S6VVHI HTYB6T GOULED Lol gJMUBUSDE
FHIUTHETON  FhSIUUEIGAN  QFuPULTLABSSD  Bbs  SJ@ILSHIUSH]THH e
QULDTEIGHoUSHT (HEW CHTHBOTE BHHHH!.

2015 oy opevngent oredt 30 opb HeHw 3536/2015 b Qevdssden (Leiefenemiiny — 14)
S 2015 greor 30 OaTLSHWD 2016 eren 29 b HH eueny W HeNeOWHHDSTE (LS&H60
GOOTLED UTHISTUY I@IHIUSHTD UL Gsd TSHTM  HDOTLED HBTTFnLUTNGITEO
QUBISLILIL 19 (HHHSHI-

2016 syrer 29 o HaHuler Ueeny (pHeomeusdl UFHINLNSSNSETHS OIS  [HlensvwishAeumev
elewIemIINSSILLQHHSHILOT AHBTT  Femuulemmed 2016 srer 30 b Had @i
QUPEISIUL IR HESHSH. (Leteflenswiiy — 15)

2017/2018 SoLEWIEMHBTS SHOTLED UTHISTUY JA@ILHIUSHTSSHemen  yHINIuSDSTen
elewrewuliugeld e BleweowisHesmed 2017 srest 14 o Had Laiaiemewiiy — 16)
QUPEISLIULIHESH CUIHILD HewidsTwieydh HeHwmer 2018 G 10 ok Had eueny LOTHTewT
GHOTLED FBTTFHUUTNGITED DISHHEHTET DBISHTILD 6UPHBISLILILIQ(HEHHAT0N6V.

2016 gyeir 30 b HadH (WPHeO 2017 orat 29 b FHad eusnguilevmer smeliLGH GHTLIUTS
GeuefuiL L. 3536/2016 R1 o0 @evdss  S@ILIIusHrsHear 06 opb  BevdHsd
BubsenaibsmalTs (Heralameniiy — 17) “iBler BensowsbHer QFupuT(h DI606VE 6Jene
QFwPUTHHEHSBTH B 6ueNEIGeT FemUulem LJounmis S@ioduiea FBleosdy piflenell
LWSTUBSSH FlLTOFHeE” GMUILUULIYHHSSI.

1990 @61 12 b @RevéHd uLBod LOTHWeET SFHOMTLE Fraaibdear 20, 21 e sEnLe
aurddaiuL Gouswnguwl obs FraasHer 61 peug Ufleler &S smwosFsflammed alBaai L
sl Lenen 2010 Habuy 21 b HaHul 1685/11 BevssHMmBUIMLU AITSHSIOTEIUTCT  LP6VLD
Veieflenewiily — —  18)  udgmisluGsHsiul(beengl.  Reucujssonel  dMlalbsHedsd
GMUALIULYBHbBS FehFfloH@GHWD UTW SIS SHLLMEMHM6N LIS [Hene0WISHHeTe0 HeuuTiglILTS
BoL(pmOULGHS BouswihOwer @ibHlusHrsHear 07 b Gevds  BlubsHmenullsd
Oeieflenewiiy — 17) GOOALOUL 19 HHSSI.

SIDLAULSHTHHG 8 b @Qevdd BubsmaissmwalTs (Uaeimemiy — 17) We
BemsowisHer  QsTOOUTL(H  BLOUSMBBEHSHTHI  LWSTLUGSSILUGL  e1flOumheTserien
smewuL Geuewiigwl Gewiallwsvyse esteummorm GoIOLiu’ gmbss. good quality, low ash

coal with sulfur content of 1% or less by weight shall be used for the operation of the plant.

SHHOTLED UTHISTI S@IoHlusATEHHe 13.5 Lok BUbSHmaTbsenoalTsd QFumSL L &6
OamPOuUTL(h BLoUSMEH6MD o PuHHUTHGN DUSSTE  BPleyHeT LHMILD  DIGH6I
GeIalwedL &6 FOUBSIONS SPNEmasemnen’l Guenl iaIOINGEMSBEN6NT LDTHTEI  FHHMTL 60

SFET FmUDHEG UBLTHFSLD FOFUNSS GCeuemi(HLo.
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7.3.3

7.3.4

7.3.4.1

7.3.4.2

7.3.4.3

Gzl SHOTLE0 FLLSSDBMIDOMTS MPBIGLLLIQHHS BUIDBEIGHAT LODDID DI6T6H6IT

Cxpdl HOHMTLED FLLHHDEMWOUTS UPEISUULIQYHHS FEHFFHGHW UTU| SHTH HL L HETHM6N
emwowliupGsHE L Bed  wTsTewt Fmuulsl  &SOOTLED  Bluod  mmid SieTeEel
STLomehle &L I (b H6vT.

AUGBLTES Povdsflds GCxemeu, @méssd wLPDIL HMEHFLSGHDG OCuTEGaursHF CFUIHD
SLEWDDTED GOULSIIQU HDHOTLED SHTHS LGLUTUIGY.

300 Qwasr Qeurl WeFtrsHemen 2 _pusd CFuusn@ FImFflurs @ wenisHurensHme 110
- 114 Gupols CFTer Bevsss BxhemeuliLbBeaugiiai, 900 Gwar Qeaurl WaiFTysHmer o Mg
QFWeusmn@ FITFflwms @@m auBLSHDEG 2,250,000 GQumpls Cxmer mBlevdsf GCxhemeuliuBoLoest
AL HeTeng). et BemeowsHHn@G Blevssfl alBCunrsd GFuise @aIGaTE 6uhHLSHHeVID
meteufl  (1pHeL gUTEL THD euemdFuleud QFISWUT (PpHe0 HOFDUT TS  EUHTUIEID
peoLOupeugIL el @bBlevsaflullemer  Curd@Gaursa OCFUdSim @@  sluelst  GQEmelTemeney
gyrFflwrs 65,000 GQuompls CFmareT@Gw. SsamglumLuled @@ 6UHLSH srHTUTTHSILBLD

&lued Lywmenkisefe senienidensd FITFfluns 35 Sy @LD.

1998 wIFF IHL SWUTHSSIULYHHS SFDOTLO HTHe WAHINILG SpPsemauisd 2.2.3 1Nflele
AGramyn @maé@od QFuwiul L Bessflulener seanechfwusTansoulsd @no@&HasnaTen cugdh HmHa
R SpEiGgmpuimer smwliusnhE 02 wrpnl auflser GOUELOUCYHHSET. @M 4.2 &.LS5.
LeNomesT @MEIGHSHImDOWTaENID @rewimoug wrpmieudl 500 WSHOT BTl @b SDEIGHIHIMNMEnL
BIFTeilugsT@w. Wl Bleneowd 500 LSHOF BeToTeT SDEIGHMMENL DMHGWD LTHmIeULSlenu
CaIbOsGSHHBHSSI.

Boéed QFuwiulL  Blossflullemer LSHHeoHeNTE  (cueTenEIGaTaT OaTeTenene] FymFflums
&WTy 1500 — 2000 GmMls QBT JeTaUTEGHD) BMEIGHIMD 6uedy CUTHGHMTHHIF GFWIeUHIL 6T,
usseosenaleTen Blevssll SCyen (Qsmeienene] @ evlsHwLTLSHHMEG 500 Gl fls GLmer)
(peolons Mlevdsfl Coveyor Belt @m@ simiutiuGdpal. Fymrefluns @@m Braendsd 9 Sm@LD
10 @G PLUULL USSHe0H6T sleim FHuled mBTeMTHSWD 15,000 GFTLSSWD 20,000 Gompis
Osrer Bevssfl Gurs@GarsHs CFUWILGESIDG. @bBovdsf 41 goHs) laOSTEIDTER @

BlevgHed  seMehAWILGSSILUGUSHIL T, DbEeMehFWFTeney  cpigwl, Hobs @b A
Slenoliyseflsvid E N NGE I ES QamPnur’ (hé @ Gxemeuwwiment 36116 Blevdaifl

@ssenehdwFTaneoulelmba Quplul (b Bevssfl Bunker @eflsd BGFishg eneussliubGdeaing. 300
Owar Geurl faieTysdenar o Husdh CFuusng @eusurprer 5 Bunkers sefled Flovosif
semehFAWILBHBSILGUSIL T, Releurpmest @(h Bunker @er Qametenene] Fymsflums 350 Gomple
Oarer oLew. @ Ufele GCxulldsiul (heten Mevssflullemerds 10  LO6RISHHUWITEORIHEHES G
uweuGsSS Wi dam CxBaumen, 300 Gwar Qeurl WaFTysHemen 2 Husbd QFUlusDEG 5
umisJsefled 4 URIsTHeT LTSHHTCL BxHmeuliLi(halsiment.

BLBS 5 pewihaeiled @neGod GFuiwiul’L Blevdsfl SULOS6T DieTeseT BMd@GId BT (HEH6!

OarLjumen eflugmiseT &6 &TLL Ul (Heerme.
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Sl Louenemr @ev. 08 — 2013 b oewi(B (PpHe0 2017 b SLEWI(H 6UMT HlVHBS BMEESHL)

BT(HE6T MHMID HLILEVHET 6U(HENBUTEI  6T6vT6EmNSH NS

Bma@d BTH BLILGD QU(HENSD 6I6IBTENNS NS
2013 2014 2015 2016 2017
B8xTCardwim 7 18 11 - -
JeaguIm - - 21 4 -
Oz oplfleaaT 2 - - 25 37
GomTSsHLd 9 18 32 29 37

uemULLD -4 Flevdsafl OFT@Hd wohmid Bevdsf Gurs@arss GFuwiuGy Conveyor Belt

e
wgﬁﬁgjﬂ

- Bleovaasfl semehFAwliubBHHe0 -

7.3.44 HmBasmemiwemeouledpha  Wer  BlmeowsHnE — ymaswigsd  dpeod  Bleudsiflenwl

Burs@Haursg QFuIusHG6TN @Wweimo GHTLIUTE 2015 wHMIL 2016 LD SLeI(HSMD
Curas@eourssl  wopmid  deled  eloner GFemeuser  JMWWEFF), WONIFHS  OHMID
UaILea5555 IMDEFH, 6OBIGT Hevds|l @wuai, @Revmems Lmaulls Henemibsenid
LoMMILD GammeddLd 6VIBIT seflwimy BLbLiew Gumenm mBlmieuestmiseiflest
2 FHACUTHSHBHTHEBHLT HVHSHIMIWITL 60 BLTHSLILLIQ[HHSH6M.

74 pPevsasflulled smemmiuL Geusmiigwl SHFLD

7.4.1

2017 QFUEsWLUT WLIFHWD @WPHeO 2019 gUFed WIS UMY 6udhallmwl  Hlensoulhdle
QxmPOnur. (b GCFwpur’ignsrs CHemeuwmsr Bevdbsll DleTaleN6T  6ULPEIGEUHMBIT 6T
OQuuiens QFwPHUTLIYNSTE @eVEIms LOGIFTT FeoU LHMID VBIGT Hevdsf SHLDLIE
Bemdw Gmeatall opeusmt @ev LCC/16/T/1 @60 @UIILIU’ L 2 u uHCoupamst 2 B
uGdHulent &p wHMID evdelguwl e BlemeowisHHemed SHemibaTUININSTE FOTINNSSILLL
BB6U60H6T (Weviefllemewiliy - 19) @eir gary 2013 b oLewi(h (WHe0 2017 > 61
auemny Mevdafluled smewmitiuL Geuswngw HysHHer Capemeuliun® S6 ST LU (HeTemeurm

GO IU 9 mHBESSI.
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Sl Laimen @ev. 09 Mevsafluled eFfunissin’L 555 Gseneulim(

GUEHIT DT Tifley 2013/2014 2014/2015 2015/2016 2016/2017 2017/2018
stflexlent aweod | Kcal/kg 6300 6300 6300 6300 6,150
BDLEGLD 6160 Wyrasfés | (Brmeflést | (Bimeflést | (Bymeflésl | (Byrsflbs
gé8 (GCV value) Ol L UL UL ulL ulL

Quiod) Quiod) Quuiod) Gumid) Guiod)
5800 @D@ | 5900 @n@ | 5900 @h@ | 5900 @M | 5900 @NG
&1P) &1P) 1) &1P) &1D)
UL % wt 12 12 12 12 12 sis0605)
(Total moistures) Bnsfes | Byrefesn | Gurafesn | Grefesn | ospe £
(L UL oL ucL (BlyrafaéasL
Quiod) Quiod) Quuiod) Gumid) ulL
16% @be | 16% @pe | 16% @he | 16% @pe | Gumd
BGuoev) Buoev) BGuoev) BGioev) 16% @ne
Go6v)
2 _eenL&ésl UL | % wt 11 11 11 11 11 Si60608)
gMDUEL  Si6TT6y @rmasfass | (Brmasfesn | (Hireflésn | (Myreflesl | osneg &0
(Ash content) Oul L ul L ul L Ul (Blyrasfléssll
Quuiog 16 | Qumuogd 16 | Quuuod) 16 | Gumiog) 16 | LLL
Bi© Gwsd) | @NE Gwos) | BDE Gwsd) | BHe Gwsd) | Guoid 16
80 GBuosd)
Blemeowimer sTUeT | % wt 39 39 49.5 49.5 49.5
(Fixed Carbon)
SpaILTSH6 % wt 42 42 27 27 31
(Volatile matter) Wyrasflés | (Bymeflést | (Bimefleéslt | (Byreflést | (Byrsflésl
Oul L UL UL UL UL
Quuiogd) 22 | Qumuod) 22 | Qumuod) 22 | Gumiod) 22 | Gumiod 22
ane ) | B S| B8ne S | B LY | Bne B
399 @ne | 399 @ve | 399 @ne | 399 @ne
Boev) Bosv) Brosv) Buosv)
BBHSHBLD % wt 0.9 0.9 0.5 0.5 0.5 Siedevg)
2 Q6L &asLd Wyrefés | (Myrefléest | (Brrefssl | (Mrrefleésl | Sisng &Y
(Sulphur content) (T Ul ulL ul L (Byrafléall
Qumuod 1.2 | Guuuogd) 1. | Guuouogd) 1. | Gumuog 1. | ULL
B0 Bue) | @DE Gwed) | Bhe Goem) | @NE Gwesd) | Gupwd 1
80 Gosd)
Sieney (size B8 | 50 3% @ne 3% @8e |5 % 8 |5 % @he | 3% oiseg
consist ) 8N | S 3t &1 3l ABHG B
Bwed | (Byrasflss | (Brrsfsst | (Byreflest | (Brrsflsst | (Bymeflasl
Lol UL UL UL UL
Quoiog) Gupiod 5% | Quuiod 5% | Guuiod 5% | Gupiod 5%
o @0S | gie Gwed) | BHe Gwsd) | Bhe Gwsd) | BHE BGwed)
BGosd)
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2 25%@0@ 25% @oe | 30% @ve | 30% @ne | 15%
BN | & &b 25% | £ 25% | &b 25% | Sivevg
2 | Wrrsflss | ghe  Hp | Bpe A | Bhe  @p | AB0G S
T Mrrefssn | (Byreflést | (Mirafést | 25% @ne
Qumig ulL ulL ulL E3h)
30% @m& | Gumiod Quuiog) Quming) (Bymasifldsl
Guosd) 30%  @he | 30% @ne | 30% @pe | ULl
Guoed) Guoed) Guoed) Gupiog)
30% @ne
BGuoev)
SADFIUSDS °H 45 45 50 51 50
2 66 @wisveney Wrrasfés | (Brmeflést | (Bimefleést | (Byrefléslt | (Byrsflss
(hard grove grind Ouc L ulL ulL ulL ulL
ability med ) Gumiod) 40 | Qumiod) 40 | Guouogd) 40 | Qumuod) 40 | Guuuogd) 40
Bne #p) | B B39 | BN Hp,59 | BYG H 59 | BYE B 59
8@ CGwed) | @D Gwed) | @M@ Gwed) | MG Gioed)
@mpujb sigluen, (Reducing)
FMDLIGO STW|LD 1,250 1,250 1,250
@euliud (Ash | oC (Wyrasfést | (Brraflést | (Byrsfléaal
fusion tempest)- ol ulL ulL
IDT Qupiog) Gumig) Quig)
1150 @me | 1150 @ne | 1150 @ne
E:3h) 1300 | &w 1300 | & 1300
Bpe Gosd) | BHE Gosd) | BHe Guosd)
FMDLI6D STU|LD 1325 1325 1,325
Q@euliLid (Ash (Wyrasfésl | (Byraflést | (Byrsfldéaal
fusion tempest)- ucL ulL ulL
Fluid Quiog) Quig) Quig)
1250 @me | 1250 @ne | 1250 @ne
E:3h) 1500 | &w 1500 | & 1500
8he Gwed) | BNG Gosd) | BDG Gued)

@ser Uyamyw 2013 o pewi(h (WPHeo 2017 ouewi(h eueny @mé@God QFuiwiul L Bevdsflullsd

aHjurfssiuiL &5 GCaeweulun® wpmd  sTewlULL  Beevenwasemen  uflfss  Gurg
SleugTefedaiul L el wmBiset S8 &TLL Ul (heTeng.
. 2013, 2014 wHmd 2015 o> WIGHEREHGTW @néHEG0Ld QUL L Bleds luled

sTewlIul L. & BlensvenossT &6 STLLUUL HeTeneuTn SieusTeibsiulLg).
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Sl Lauemen 10 — 20132017 sueny erFjumjssiu’L 55 Casemeauiumhseiar Buw Messf Dieneymerr

&7 Caemauliur(haeailedpba alevdul Mevssfl iemey
QUEDITLIEN] (Quoppls Gzein)

2013 2014 2015 2016 2017
eiflefles  elpeOlD  HlWLBGHWD iV - 460,900 - - -
Fad {GCV(below 5900)}

Fyaugent (Moisture ) - 55,270 - - -
gpaflwrgeo(Volatile matter ) - 57,530 - - -
Feouy (Sulpher) - 114,269 - - -
BiyTsfléaiul L mBlemevenLoulen - 575,169 - - -
STewilUl L QoTHE 66

Crss Bevssfl Gamsieieey 1,003,545 | 1,849,726 | 2,191,529 | 2,209,983 | 2,117,165
Biyraflasiu’ L BlenevenLouiieo

STEILCL - Sieney, GoTds Blosefl | gy 31.09% 0% 0% 0%
Qameeuciallest FHaiHOTH

7.4.2

7.4.3

7.4.4

7.4.5

2017 o e (WHe0 2019 Spib pewi(h suemgwimen &TeolilGd  euemyulssr Baseiad
3.4.3. Aot dysmyd  @méGod GFuwiul L Bevssfl @iy
alleuya@MILILSEHEES @660 H([HHSHT60 allenev
Fneasiu’ BG@nulmer GurmiCupusnasts BiF gour@h CuHGsTaTamILLIQHHSSHIL 63

S}, 6L6V0TBIGH 61T (o1

T TUMF e LIuL L iU RIS 6T

QULPTEIGH T H6T QTEISW alensv (LpenMenLOWITeT HLUsd auen] L (hd &eveudid (FOB) ereur

alemev (empulsst S aupmIGaflar UMty gHmILD HIMDPSHH6L  (LPlgeUenL EETDG.
(Vestesfllemewiiiy 20 )

Bzeal peuemimissT 3.5.2 @&l LIFsTIL @néGd Gauwiu’ L Bleodssf @miysaefile
a16ms UfiGgrdiugnasrs awndar ufiGanasjsel gnmw Gurgid @né@ GuTgIDd
Bludlssiul ymbsery. gomid Curgl SufGsTssisenTed Blevssfl SlLNIGE gnUL L &6t
Herteory Qupmis GasmewiL wrdflenw ufGFrTdHeHz Msmas apmELILBL. BDgH DNSmB
Blevdafl gnmiu’ @G (WwyeumLbsh 03 BILSEHEGHT BevsHyaiuicd uflioTHmede wpeold
OameeuaTeuTen(hd@ eUPmIBLILBHD GCouswi(ho. (Weeflenswiing 21 )

Blevaafl Gamemsusialnsts Bublésiul (Beten alGagL iemwFFyamel QUNIME GWaIDHE
(SSCAPC) @daiemipli aupEIGHaSNBTE 07 DIBISHHOTHEHLET gl BIFHST CHTIOHIL LI
AN (s GHuwoarsm Bulesiulymbssl. (Neraleneoriy 22 )

Bevaasfl Osmereussialer GuUTE GHmmbe alemed alugmisemen AT YDEG 2 L uhsHd

QUTHENTHTT  HeLETET  Fn(HBHOTE HLBGW  swuslOwnsaim & fleyGaFuiwiiuL
GouswipuwigiL et Blovdsfl @mEGLHular GuTsl FDOTLAISG gOUGBL STHSEISEN6T
AT 19NEG 2 L ubBSHSHIeUSH6IT

&M GHHIH OB TATETEVITLD.

€LP6VLD JMUL Snlgul FMMITL 6D Hlb B 60H6m61

70



7.4.6 gmbued URhFleTEN Bevdmad OQuengs FHwurs ufl fss Gurgk BHs BIaNi(h aImS

gmueid QeusiBGoupras LYHH(HHSHMID DleUSHTabHUILLL F).

a1 2 _pusd CFwai(enndEsTs Blevdsfl siflesliu®Bl FhaIlusdHed NysTeiorTs e (h
uss allemeneysel gOUBISZIL T ened LUMEBG gmwusd (Fly Ash) pmid & FTibued
(Bottom Ash) eten oismwpsslinbhdamer. @eleutym GeuefGuDDILBLL FTHOUED cumHH6T60
UDG@GLD gMbUed GasE albalsaslubhamssd ShHG cumBulsd HevsHHleiuied
LwWSTUBSSUILBS SIS
aipugeurssed (pewm (Electro Static Precipitator ESP) steliu(beug sidhjsaeujFs Qamemi

SmFUDND  aIPLIYAUTEEE0  (LPewMm VSHHTENLD  DeMFUDMD
SBTHHBMEOTH @ UQUITE @HLULGIL 65T SHIELPED LUNSB@GD FIDLED FHlewwidhendHeafen
99.3 i augsLLUUGHSIDG. ougsSLLUULL UDSEGD FTDOUMTESH  aIDLIQaITEHEM
paEIHHE 155
(Vibrators)

ughgk FPndeam  CHCeuewen  QUITHSBUIUL (heiTen  DFHTeuTeSH6N

fpeold  upB@GL  Fmbusd  Beauprsslul(h  Qufw  Gamlgseied  (Bin)
meussLILGAHSIDE. 900 GaT Qeaurl WeigtysHamen 2 pusd GaFuimasuisd HebGHTmib
SiFFnlgul Sfemeurest Homj 900 Qs QFHTear UpE@GL FTwusvb, (Fly Ash) swomy 180
GQumnis Osmer &P gFmbusyd (Bottom Ash) uss  aleweneurs 2 pudbSHuimSeime.
@I LA HLOL et  Gurgy

Qameni(hOFevsvlIL(BLD 6Taiayd &P Fmbued el BensowshHesr FToUed SHemehFuihbHsd 30

UDB@GL FTbOUsd  FOWHF 2 HUSHLITETTHEMTED

AUBLEIGT  euewy  CFlldm  maullusnETET  BLeUgHME  61(hEHBLUBL  6TETaLD

GOUILIU  YEHBESSH. BF FMbUsd HeNEhAWID &HIOTT 25 HHT elerdSTeIomet Hevdds0
SIMHEETNS. s BeweowsHHsd SQuEIGHSID  @m flelst  erdHumiéslubd
SLUL BTV &HIOTT 35 eupLBIB6T 6lenl HULIOL60esT Gumg @I TesTLILL I (hbSHHIL 60T,
@zergliusnLuled 2018 oy opewigesr etenn] @bsd 03 Nfleysend 65 eisworer (UkS
@ev. 7.9.3) elmansHoamiLer QFwupubeug eein H8HsTaNeE S o HuSHWLTEHS Fnigul

UDG@GLD FMDUD LoPMID S FTDUD OHTEHSHWTEIH LITeUHLOTM H6vvThSIL UL L.

Sl Leauenest 11 - 2018 b ewi(h (LPH60 6THTHTVSHHD 2 _(HoUTHHInIgul LUNG@GHID FTDOUIST Si6M6]

SpJLOU 35 opemiB | 2018 b | (65% QG peWIPeL | 2018 oyib
S601(H SPUL BTV | Se01(H Gawmdmen) 2_HAUTGLD %WI(B (LPFHED
Ty E%: WS W& | FrQemmailed | LDESGLD BT BTVSH0
Quiwiu@ | Qsmem(y o _(HOUTGLD FMLDLIGD o (HOUTHS Fnlgll
24601(5 uILUGBL | upéELD (Gopmis LUD&@SLD ST
DB | FmibLed Qg en) (Guopis Qgmer)
o ey | (Guophis
Qg menr)
ey 1 2011 2046 28 195 71,175 1,992,900
9fley 2 2014 2049 31 195 71,175 2,206,425
9y 3 2014 2049 31 195 71,175 2,206,425
QLTSS 6,405,750
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Sl Leuenemr 12 - 2018 oL oLewi(h (PHV GIHTHTLSHHE0 2 (HoUTHHInlgUl S FTIDLIED D66

SpLbU 35 opemi(p | 2018 opd | (65%) P SeWIPed | 2018 opid
= () DL BTV | pemIH o : , )
uisd 5 gmgm mr@enaiied i@““@_ DB P60
sV N [VATNTH] & T 6001 © (TH6UM(&LD LD &MIOLIGD TBTeuE 60
b oG | eiuGe || oo e
@&W@&Gﬁ] ng) GmLoL6V m 2 (HEUTHES Falgll
& BIE6] | (Quomls Qi) S FTDL6D
(OF 0] (Qupmls QFmesr)
ey 1 2011 2046 28 39 14,235 398,580
ey 2 2014 2049 31 39 14,235 441,285
9fley 3 2014 2049 31 39 14,235 441,285
QLTSS 1,281,150

BGwBev GPILOuLL 2 u Gurmlssmer QeaueflCGuOmId mBL(pemmdbG o flesTs Bumbamei
semsaTIe] LfiGaraamenuiar Gursl oeusTalbslul L el wmiset &6 &TlLiul (heTermer.

aIemILL @evdsd 05 FTbudd QBTEGHH

7.5.2 2015 oub pewi(h (1pHev 2018 G 10 oup Had euemy 425,008 Gumms Cpmer enailed
ups@ ambusd (Fly Ash) elpusnen QFuiwUl RHBSHILET BoHHTeolILGHH U  6TEhFU
443,909 Guommls OzTar oemelsorer umE@GW Fmbusd (Fly Ash) smbusd Gsm@Hullsd

b STeorlulLgl. (NeteNeneoriy — 23)

7.5.3 ups@w gmbuemey (Fly Ash) FOwpg msHOHTO0 OMID  genesiul  BIFLomesor
BLOIRSHMBBEDHEG UWaLbBSHE QUThHEHSwTaOSTE Bevmmas Bhfwr  GQumrpiuiuled

72



7.5.4

7.5.5

7.5.6

7.5.7

7.5.8

7.5.9

7.5.10

Spuie) wopmw  SdelmEsHH wsHw  Beweowd (NERDC) uflbsiemnysdmbsg. Goeib
UDG@GLD FTOUSL mmIb S Fmbuensll LweTubhshd BmOsTaTenlu@GL 2 mushdsemen
alpusmen QFuiugsn@Gw SlalpHE CFUMENGL UBSHGHSH BCHemeuwmer GQHTO6OHIL L
asfelemest  fPw  woHmI  BHSHT ®BSESTHD  WPWwPHwTTHERSGU  CUDMIS
OxT(héaa b SBHNnaID Seomemas WeaFTy FmuujLer 2017 opEHenl 08 opb Had

PG Ufibaemiie] UUbSSHmeas meFFTHSILRGHSS. (Haalomeamiy — 24)

2017 gugsd 20 o HaHw usHflens elembursHer cpsod (Ueeiensmriy — 25)
HepBHTmId 900 Geurl WeignysHemen 2 _pusHd OCFWensullsd udbs elemersurs
ATEHFHIM UDHGWD FTbUmeT BHMUSDG elemeowa CasTIiULIRHbBSHILoT 08
BneUETEIS6T Blensveno @evdsd 01 wohmid Bensveno @evdsd 02 @1 S UDSEGLD
gmbuemsvd OQsmetsusie OFulugsnsTs 2018 GaTLEEWL 2022 susnyuievomen 05 aumHL

BTeolILGHHBETE RUUBSEIGM6NS MBFFTHIHLIQHHSH. Llaianenemiiy — 26)

2017 meubuy 22 b Had BLHS IMLEFFIMUE Fnl LI eleneoa) @evdHsDd
LV/CEPD/FLY/Ash/02 @e1 &b M wpmid 26 ssHH00 imWFFHET SeugTeailliyseafsd
@enmisTewiLUL (b  GPIUILOUL(BeTenm  Blubsemerseie  HglUeHLUled  DIMOFFTeneu
elehepmuenisdHen 7 opeug upBuler 7.1 wpded 7.9 eusmyguleomen oCeVTFMMBEHDHE
SmwaTsd 05 eUHL  &TeVD &MU  elDUMETHETE JERISSTTHMSL  QuDMIS

Oarhuusn@ SywrelssiulRhbsdl. aeflenswiiy — 27)

BomeAuil L oLBTFmasEhdE@ MMTE  @UUBSEIGNT  (eoUBHSLILGS]
BEOL(WemPUUBSSILLLTEO  UBLIBISLD @absluGHarn  Frousiear olemey 480,000
QmMids OBTET 6TaTaDd DS PO FLLLULGInlgUl 6UCHLOMEID eHUT 874.95 10606WI6H

ety AU Oul 19®BESSE. (Jerafenemiy — 28)

SiFeTgliuemnLuled 2015 opid opewi(h (pHev 2018 pid pewi(h 6uewy S 30 Suyll wHmID
858 Geuml & Fmbued (Bottom Ash) elpuenenuilesr epsod epum. 438,335 eu(pLomentd LOlest
Blemeowisdlenmed QUL hHBSHSH. (eefllenewiliy - 29)

Wit MlemeowisHed eTghadlein ums@Gw gmbusd (Fly Ash) wpumid & Fmbusd (Bottom
Ash) e HlemeowsHear mHEBD @M 25 goHsf elevdyemiomer @ HTewluled
BxysalLbGAamas. STHN SHs0Ts aiadam aTeomiIBaflsd (B, 276, oremev, LBV
womid CFIESHWUT SLFW OTHEISHND) LUNEHGD FTDOUD GLONIL T HeVHHSIMI.

Fmbued emeudslul (eten Blevsdsd GQuends ufGsraenenuisr Gurs @bdH S EUMBU|LD

OeusiGaunTae MeUGHILLIQHHSHEMID DEUSTENSSILLL .

upd@ ambusd (Fly Ash) dflelled wguud Gurg BmLem &eobGHl lguy 16y euewTgdH6i
epeod  Gurs@aursgl CQeuiwiu’ G GurLiul (B eU(heUGILET DF  FTIDLED  HewIomest
QurmGenmaimra  (Slurry) spBuTsl 7 g&&TEHEHHEG iMOGHS denalmer  Gams
Qauwiglemengl. 2018 Gw 10 op Had auemy @LOul (BeTen Fmbusd Nfleler o wgwd 10
BODHSEG DeIOGH 2 6TNSTHD LIQaITH HeUbBILLS gl 2 _WIJLD DI6T6mT6NeUTS

25 5pmJ eleiab WSBHlmewsHHST FOOTLeD 2 SHCWTHHHTT60 G IULIQ[HHSSI.
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7.5.11 pomLeT Sbg Ups@G Fmbusd (Fly Ash) Hewnowrengen Wesieny smomiLer  Cayms
BTTISHOTED  FHTFTH  HTHMILST  HVSHH0 BLDOUDTH  eeflaild BHLST  H6ObHSI
HELEMOUWITHTH| LUMBGHW Hrents sTomiLet CFjbg GsmeTeneomLd.

7.5.12 & gmbusd (Bottom Ash) e &8 o pushd QFwpuriiger Gumrgl BmLeT GFJeughmsd

FJSHBIENLOULL 63T BTILILIBESTTD S

auUMILL @6vdHD 06 FMIDLIED LIgeUTs 6M6UBBLILIL 60

7.6. &mHBOT L euru] Blensvenioenwl BuwiogHed GuenilF GFsdeved

7.6.1 Mevaalfl efley QFwHUT T GUTEH 2 (HEUTGLD FHED FTDLD HTGH HIEWNHENDBEHET @GL T6l
STODILST  UDHSH FTOUOTE Q@ LaisGHUTSHADEG 12 woHmw 14 CFTerein@Ld
@eLiu’ L oeneled  QaueflCumidaing. @bs OeeflulLed euruwy Hlaneoilereaiuied
ailpuyeursduiles QFwmndmeigaienioenws (ESP) augsl L i et Qeueflu i@ suru| shsHs
eutwy mébd (FGD — Flue Gas Desulpherization) o I y@eugiL &1 @e6ileumu] &SL6D  [H(HL 68T
BHVbG BHDHBD 6MFleuBTed 2 _(HAUTGWD euTwemen Sismm Hetenr 150 SHOT o wiyiomes
yens Basmyrsder cpsod Bed eumensHm@ el UubBaSma.
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auenyuL @evdsd 07 QeuefiCumud enfl eurw] sHaEHMS SBEHMID cpaim LfeyseEnds&fw Lmssan B

12 gib B6véd auLBloed LomETewT HDMTLEY Frgaisder Uysmyw 2010 HOFwuy 21 oup HedHw
1685/11 o0 @evdad (Nevieieneworiiy - 18) eujsswonei cpsod &HEMTLLSH6  euruy
Blemsveno  sLLenem  LFFSSULGLIULRHHSSH. BSAT S LTSI HOHOTLED HHBTY
FOUWTSD SmSHFloHalul L 2 LsJaEIGeT UwWauGSSIULG BiFewuisdsin’ L eumw]
Blensvento Blwiod Guemtiul (b euhSSTNST slent LFLFobsIULed Couswi(hld. RbH HLL 6T

(eold LITSHTesr 06 LOMGEHH6T SERISTRILILL (HETETg).

01 | giemidems PMio(suru el Lid 10 enwosGym WSHMBEES D)

02 | giemidems PM,s(eutuy e Lid 10 enwosGrm wHmmEE D)

03 mbSIF LOWwTHmeL NO,
04 FeOLISOW] @QHMFL SO,
05 @Gamen - 03
06 sruest QomermodamnFL - CO

Bevaasfl  enflalesr  Gumgl  euelloewiLevgHmE albBalssiuipd  sfleyser  Feo  eteurnomm
@evmismewiiiul (heengl. (eviesienesiiiy -30)

01 | giemidems -PMyg (eumuy el Lt 10 emiwaGym HmmBE &b
02 ENZEYE) - PMas
03 MBBTFT HENFL -NO;
04 FOLIOWT HENFL -S0,
05 STTETenaL -C02
06 Q6 - CHq4
07 Qg 2 urmy
o Beum&EmIH6NT
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7.6.3.

7.6.4

7.6.5

1.7

7.7.1

2018 G 21 o HadH WwHev 2018 wyenr 02 euewy HHCMTLL SHevieien

oy OaTLjuTs

owdalmw e  BeowsHeamed sevssTUinhETs FoIilssiu’ L srey uflCarsameiulear Gurg

SUSTlILEH6T S6Y ST L UL (HeTemen.

Sl Leuemewst 13 -

FDCOITLLSHal6Ten euall DieusTeilliy HyersHein

o 9ifley 1 (Unit 1) | 9fley 2 (Unit2) | 19fley 3 (Unit 3)
&8I LsHaieen euru] - NOx ,SO, ,CO, CO, ,0

2018/05/21 | Ofley epLiLl 9@bBSS. ufiGandasluly GBS | LIGFTHEELIULY Bbs

2018/05/23 ufli@grdldaliully Hbs ufiGandsaluly mbsSH | ufCFTHeslully HHDSH
allevem 60V

2018/05/25 ufiGFndlaalul. (HhHH ufli@grndlesliuly ®bHSH | ufCFTHSSILLY (HHDHH

2018/05/27 | ufiGsrHssiuly GhSS | Ufley apLULLRGBHSS difley apLULLRGBHSS!-

2018/05/31 | ufiGsrdssiuly GbsS | Ufley apLiUlYGBBSS! difley apLUILLRGBHSS!-

2018/06/02 | ufiGemHaaiuly GHSH | UFCFTHSSILLLGBHSS | Tfley LIl RGBHSSI.

(Vemiesemewiiy - 31)

Gweavd TG0 WIHTLIYET B FJeuBHF 6levemsv 6uelll LOTFMLFHE0 STTWIOTH OV DMLY
gouBLD
CFwPUBHSHIUSHEHTES MY BHoJ (WPuemwwnts GCaflds b &MrD  seteny  ufl Sy

BUIMmL  BOTRISTENIHE0 LOMID Dilev  wedlp  SLGUUTLEG  GewmdurBaenen

BuwmpOsmeteniuL Geuewi(hd. (Vesteflewewiliy - 32)

yems grewr oo s GeusfGummiinGy enflujd surwsbsefllsr seiemwenwt Spule] QFUIHe0 LHMID
UTWHE660 2 6TemLBIEW6Ten FHlewbenddel H0HGWD uTw|HHefllar ST FlUsD LLOHMID HHT6ey
(Noise and Vibration) wwmmd pler srsdHemen ufdlugsmers 2018 glgsd 25 b Hed
Gamfeoplu vuind MmeowsHneG LV/T/2018/127 opb Revds s9sHsH6 (e qpum  3.95
Wsvellwes QUEILLAWITEST @ULGLSHLD CUPERISLILILIQHHSHSHI.

WepleneowisHer  GefeapL B (pempenwouier Bxemeudstas Byl OGUDMES CmeTemed LOHMILD
ssHafllder Neaeny By sLab@Gen elLluG QFwbuTd.

Bensowidh e QFwDUTL(H BLEUGSMBHEHHBTE LWSTLUGSSIUBLD GoMahlly (LPeHMHENLDSHTH

(Cooling Water System) &Led B UwwWeUGSSILGUGILST G @amng (Per 1 Unit)

werdhHwmeoGoneaimisE 58,000 WHpy oemelenmer  BF  QuOmISCETETETILGHEUSZILGT DIl

SiewIemieneuTs @ OFsamib@ 1,000 Hwyldls WBommHsEG Diembes DemEeUTEIDT(ELD.
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aemIuL @evdsb 08 Gaflapl (B (wenmenouiar Csmeaidsrs Bl GUDME CEmeTeTed

7.7.2

7.8

L6 [Biled  smewilubL  FHrHems (Raw Water Quality) ufidlugm@ 02 eusnguwienmae
uweTUGSSUUL(B  aUheuGILeT  Semeuwmedsn  Hfler  &myl Quuiod  (PH)  wmmid  GQeuliud
(Temperature) opdwemeun@Gd GUHEGNSHS umTWmDST UFLALUBET (peold LewI(HD HBB]T
sLeVB@G OCeuafBGummiiubly @LsHe0  (Discharge Point)  GuewiliuL  Geuewiiguwl  SHJEIGHeN6N

&L (HULBSSHIUSDBTE CHeneuITen BLoUYHMBHM6N 61(hhd Couemngu|aTeng.

BlevsLp B

7.8.1 2017 wryF 16 o Had 2010/23 b Revds B euenmimsT Femuuler oiF alGagL
aujssoneiullesr  gsrgw  (Ueeflewewiiy - 33) opF BINICUETRISET  SHevg)
QFUMFHLBISHEHHSTES SUDmSWTET B 2TNHOMTEIN HHEV60FH DpLOLDTERT DIEVVSHI DLLOLOHM
Bl Bewy UweuTligm@ BhSSTE0  BJ  GUENEIGET  FenUUTITED  6UPEBISLILIHLD
Budsend@d Qenmis  oiF  CFupdlLmiser  QFwOUBGSSUULED  Geuemwi(B. e
BensowisbHermed 2017 HOFwuj euenyulevid 74 Sppomm HewimiBensn LWSTLHSHHIUSHBT S
elewtentUISSILLIQ[HbBHS!-

7.8.2 2018 glged 23 o Hadl LV/T/2018/0126 b Bevées H9HHH6T clpevld Blenevuiddei
auemalaVild S&PmIYD Blevdd Bfled sTewluBL FHIHHmo QFHTLIUTE QBHTLFFHWIT 6

ufGFTEHmeNSHTN  QUUBSHLD [BJ 6CUEMEIGET FMUSEG GUPRIBLUULIQYHHSHIL T — DSH6
AN GO Quuod) mum 3.95 Wsdelwer oud QBHHSH. (el - 34)

7.9 Har PemeowbHear GaFweomHmed wHmId QFMODOUT' G CFwuDUTHBMET HDBTEOBLOTS BIMISHHISH60.

7.9.1

Wsiplensvd smyewd (Plant Factor) QewmupssiuGd @uL Blemsowds smyenil (Running Plant Factor)
womid srewiliuG  sryeni  (Available Factor) Gumesip  Weigsd) o pusd GFwpuri st Gumg)
GFweordmsd  wHAIIB GFUww  paim  BTFEBMTEGL. @bH HLOLeT  eTeumLomm
seiud_luGEeng.

2 eteneunoren et 2 _pusbd (QuwTeTeyd HTeVSHEmI6NT)

emlensows &myesell =
BHGAED OsmeTeniu’ L sTeolLGHuTed LpliNssgngul WeT 2 mugbd
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7.9.2

7.9.3

7.9.4

GFwphuBGSSIUGLD WSTBlensow  STyeul
STelILGHUIIGT LTeusnad@ 61(hdHd (LpRUmet GLomss @ulsvens] LUWSTLGSSULLLT0 2 _MusHS

QFUIWEIFQW 2 _MuSHEHEG 2 _elemeurprer 2 _musHulet umseaily SHHHH CsmeTemiL(bLD.

&mewilILU(BLD  &ITyeuT

AL duenrgs GasmOnuT(hasT SHmLLIUBHD Waigsd alamim@Gaeems sSalfluusnsrs S L BIs6T
sWMTflés  (uwrs QHbHSSHILET @& weod CsmMOnUTLH  QFumHuT e  alenaThSmene
P HHIH CBTETETEOMLD.

2016 oplb openged eudbalmuwl  aBlensowdhHer (wHeomeugl Wfleled (Unit 1) mleweows smyesd
QFwpPUBHBILGL Blemeowld &Tyenl wHMID STelLGL STyemiset WenmGuw 31.38, 38.93 wmmID
48.23 ete01 SIMNBmSBUILLILLRHHESSH. BbsH Qrewi(h fleysen womid ey Wifleysens@ (Unit 2
and Unit 3) @uurs dwpren QupwHOwnanTses RBHSHH. (Naeimemoiy - 05)

aLbBS 03 omibasEnsGfesTe W BameowsdHa o2 Musdh QFulsamigul Gulsvene| LMHMILD
QFweormmed SCpu eTETOUTN QHHBHI-

Sl Lauenem @ev. 14 a1 BlemeowdHHed 2 MusHd OQFlwSsmguwl Suisverne| LHDID GFWETHDED

1,601 (h 2 _Mugsd 2 _Mugd QFIWSnlgul | 2_6TemeurTm 2 eiTemeumn)
QFUIWSBInIgW | @666 2_musd 2_musd
@ wieverey dHar Qeurl. wenilsHwmeod | Hom Qeurl | 2_musd
Qar Geur’ wenlshHwmeod | QFuiwsamigul
@ wieveeaest
FHHLOTH
2015 900 900%*8,760/1,000= 7,884 4,443 56.35
2016 900 900%*8,760/1,000= 7,884 5,047 64.01
2017 900 900%*8,760/1,000= 7,884 5,103 64.72

2016 oD pewngest meveuf]l OAHWD (pHev 2018 gliyed 30 eueny eudballegus 16T  [lemsvulddlest

QFwOuTL (B  BLOIRSMBHET  SDBTEOHOTE L BMISHSUILLIQHHD

T AU (heTemeurm SieusTessaiul L gl (Deefenewiiy - 35)

Sl Leuememt @ev. 15 -

BoISsUUl®bS FhSTLLIMEISEET

FhSTLILIBISENT

36T

a1 plmeowdsHar QFuOUTLB [BLONRSMSBHET SHSBTEIBLOTH

2b601(B WPSHEVT6UZ) ey | @yewiLmeugi ey | cpelimmeug ifley
epLiinl L BTl sefler | epLlu’ L prlselet | epLliul L BrLsefest
eTemTemN & 61 & eTemTewN & 60 & R EEIY:

2016 223.52 17.58 21.54

2017 55.31 53.43 82.0

2018/04/30 13.02 23.52 -

[T 291.85 94.53 103.54
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Beueurm HMHETOHIOTE BMiISdH meuliusDETE NFHTEn 5 HTPEIBIE6T SEIBISTETILLIQ[HHSHHIL 68T

Simed  LeSTeUHLOTM| SHTERILILL L &).

1) dygmen

ugmofliy  BLeuydmad  @atenm  YisdH QFuwiulLger Wetery Wflefler  Ffluwimes

QrwpurienL. 2 _miIFlubsHusHGE UfGFTHmen @LWOUMID STeoliugd (Commissioning)

2) o eena eupdaser (Internal fault)

3) Geueflwa euwpdsen (External fault)

4) ugmofliy mBLangsmeseT (Maintenance)

5) wempemwseT &L GUUT@hH BGsmysv (SCC request)

Sl Lauenem 16 — QFwpUTLB bLEUYSMBHBMEN HHHTOBLOTS BMISH MEULILSDBTEN &Y GIIEIHETHLD

FhaIUUEBIBEDHL (Uatafeneiy - 36)

. (LPEMMEMLOH 61T
Commiss o gileNa OGeuefluis ugmofiiy &L BUuT®
-onning 6U(LDEH6IT 6U(LDSH6IT [HL_6119 86D &HH6NT CEDRY
- : T2 Pniss pPniss Pnisd
ifley wHDID SpeiG MEUBBLILLL | M6USBHSLILILL S M6USBLILIL L EMEUSBBLILIL L
&HITEVLD HITEVLD MEUBBLILLL | STV BTLH6T | HITEVLD
[BITL_ 61T [BITL_ 61T HITEVLD BITL_ 61T
BTL &6

2016 9.68 137.49 29.38 40.89 6.07

(ifloy 1 2017 - 55.31 - - -

2018 G 10 susmyy - - - 13.02 -
QLoT&HHLD

9.68 192.80 29.38 53.91 6.07

2016 - 5.63 11.95 - -

ifley

2 2017 - 53.21 0.22 - -

2018 Gio 10 susmiy - 23.52 - - -
Cloméai

PTDBID : 82.36 12.17 - :

2016 - 6.14 15.40 - -

ifley

3 2017 - 71.14 - 10.86 -

2018 Gio 10 susmyy - - - - -
QLTSHHLD

- 77.28 15.40 10.86 -

QLT HHLD 9.68 352.44 56.95 64.77 6.07
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7.9.5

7.10

7.11

7.11.1

2018 opib opewi(h  (PpHe0 2021 b Spewi(H euemy  WSIBleneowSHeTTed eIFTHmev LFTOFILILS
AL  surfessiulmbssl. s NysTyw 2019 opb opemiged Curgl @pewi(h  flelsid
Gysrest euens ugmofliy BLeangdemsujd SO UUl hHbSHILST @elsurmet FhalusHer Cumg)
ugrwflidne Caemeuwmsr (wWelIflajwb ievtemeneuTs 100 BTLG6T HTEOHAHDBTEHD 45 BTLEH6IT
BTVHIHMBTEHAD HMIHH0 B Gum Geuswngujeengl. CaxFw W1 2 _musHd GFwmHUTLIgMHSTH
et BleweowsHlest umiseliy 35 FHaissING iamiosHs enOeuraim 2017 b engen GuT)
AIDEBIBLILL Y HHSHIL 6T @eueurmmest UFTOFLLY BLeaugbmasaiar Curg @b UBIGTUL D66y

GmmeuenLweomd. (Lestellenswiiy - 37)

STOHINE HI6LB6NT

asroplet Geusd LMD STHXNET HemFemwl eMIUFNSTE WS BlemsvwisHsd GFupuBHSLILLL
asreoBlmey Hr6| CFaflasen Ufleyser @rewi(h @LEIS6N0 QUTHSSILLIYHHSHILET RSB CLPEVLD
QuOMISCETERIL.  HTeyHeT  @Jewi(h EUTIRISEHSHES @HUpenm Pen Drive cpsod Qupmis
Oamereniu’ (b Seusmeilaaiu’Lg (Nereafenemiy - 38)

SOOI HbseodBMmen FNJILSDEG GFupUBGSBILGL BawFAsH L miseflar GFwer (WwarGampLd
SFDOTLeY Fbseosamen HalJUUSDG WOSBmeowsHeamed QFuUDUBSHIUSDG THTUTTHBULLL
2017 meubuy 02 o4 Had Lilerd/srevaid/flallsd/37-88 b Bevéd USHH6ND WOTaUL L QFUIEVEHLID
OaTLIUGSSIULL  JI6UEVE  (PEHTMWTSIRET  HlohdHHsd 2 eaTenLdalul L Hereurmd
el wriser OamTLjurs 2018 G 10 oub Had Quends uflGFrmamenuiest Gumrsid 2018 uget 05
b Had  e160Li0LT/IT61D/OUTSI/6-148 b Bevds  (Veiiaflenswily - 39)  HEISSTUICUTENT
smevemld JFuFeE QFTLIYUGSSIULL  ssSH0 GOUALOuCL  elwmiseTr  SGp
STLLLOUL (heTeredl.

fazed - 01 Bevsafl QHTEGHHUND 2 6ten Gra Hlewlbamssen, STHMILET LUTaUmS HHHHO

7.11.1.1 Gewpunr@ 01 - Plevdsfl GaTGHUImen SHY STODIGSHHLMW BITLOTeRNHSH60.

7.1L1.L1oeugnelly - 01 mHldsf QargdHuimer &mfl 15 WBODF o wrb womw 460 WBHOT

(Vemieslememiii] - 40) 561D 2 _6MLUIG.
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oIy Bevdsd 09 Mevssfl GaT@GHeamw S&Dlujetenr sTHM SHenL

711.1.1.290ugteflly — 2 Geomens Waigry gemuuleamed 2016 HOFwuy 29 opp Had swrflesiul b
ByoTellusng o HCsAssiu L 1183.5 Wpmy Bemwmen (Uaieflenswity - 41) sTOmIS
SMLSBT LA LU L Syund Gur 600 Wevedwen lenelsd @mHHH. 2017 @&EBHTUF 05
b Had W0 @HH CFUOUT RHSTS QUDINS HLAIYHMBHT SpTDLNGSILLIQ[HHSHIL 68T
2018 meveufl 05 oup Hadh apur 483,794,564 (Hemmeflemewiiiy -42) GumiodéE @UUBSLD
QULDBIBLILIL I ((HHSHSH)

7.11.1.2 peoLwemm 2 BHevdafl Gsm@GHuls BLmBL B Oxallea@Ew SubdrmssT wom B ey

wpenmenld QFWMLIBSHSH60

71112 190ugmally - Bossfl Galds meusbsiuligsmaulaid QFUDHUTLH  HLUYHMSHDHEHEHSTS
Bxpemauwimen Hevdafl GaTEGHUINHHH DEHOID CUTHID BiH6T €LP6VLD gmuLd A
HENBHMBHET LTINS GHMOULSNSTE Blovdsf QsT@GHulsd B Oseflea@GH (Wemmuigid Srd
Flewbmasel  AITOLUDSHNEG uFaums (GmDUUSnHETs 02 mLDTGHL B  OFHefdb@d
Buibdrmisamenuyd QFuUHUBHSHSHIMSDHE BLOUQHMS 61(HBBLILIL(HET6NS).

7.11.1.3 mewLpemm 03 - Mlevdasf OsmEd wpmw HFTwsHnGg @enLBw uTHsTUY  aIeWELDTETEND
BT Lo 637 5560

7.11.1.3.1 sugnaiiy 1 - plesafl Osm@Hmw alfle) uGsHsIULLmwwTed SHUTH STewILBL  &Ww
urgismiy eueowid (Buffer Zone) fAMwgres SmHBIHIHILGT JSITE Hevssfl HI6T STHN LP6OLD
s elemgeled ugad FHBSTIUD JHSFILH SluFHTelssIU LS. BHS Sl UT&IBTLILY
aueowGHema (Buffer Zone) elfleurs@ougmatsr 100 WBpmi sl sewiOLTaim (25 géa)) yHsts

Oameeuciey OFieusmsETs 2017 b Spewiger GUTH HLOUQHMNBHENT S TOLNHSLILIL L 6.
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7.11.1.3.290ugmaily 02 - Blovssl HTe Helbmesen &HOUWETEN GOMIGE LTINS &mDUILSDSTE
@by awsHd  ugmo  BaymawTsim  augeaImDlUSNBTS  aCAL  HTEUTEIGET
BLLILLQ (HHSH60T.

7.11.1.4 pemLpemdm 04 - uTeuemensd@ 6I(hdHELUULTS Blevdsfl RmUY Srsmwen Hamysbeomaipet epevLd
Gweyemad QFUIH6V.

oy Bevasd - 10 BPlovssfl O5TE&GH

71114 190ugmaly: 46 gHsy (360m x 510m) Moo senalevmen  Bevdasflenw uFid  meudbsHInIQU

Buweveniey 1.21 Hevellwesr QooMssTear BHevdsalfl CHTEGHHUID  semehAwlLbBHHUIUL (HeiTern

Blevdbsfl cpsvld o [HaUTGWL FHNG Hiwildemns SHITwsHHmisd UFaams  SaTILSNSLD,

Bevaasfl & NRUUSNH@SGID 2 _6Ten SPUHMS GMDLUUSDETED BbdH BTFTWET HMJFN60LI

uwsubHS (wigu Qs 6VBATUI LOleBTBlem 60 U1 Sl68T Gurplufwevrerny R(H6UFleTTe0

GOUALIL Y HHSHILST JSDETE @ITenign@ OCFeveuT@G0wer sIFFuUTTHSILLL Syud epum 35
WOleLeWETTE B HHHSH!.

7.11.2 HAssed 02 - upd@w amousd (Fly Ash) ugasuens &emmEHSH60

7.11.2.1.ugupemp 01 - gmbusd OsTGHHSG GCursGarsHs QFuud Gurgid wWer eGHHGWw Gurgibd

FMDUEN6Y FILOTET [Hleneouiled em6us S 0HT6IT6rm6eD
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711.2.1.1.9ustally 01 - Gasr@dHuled GHalsHs meusbssiiul (Helsn  Frbumed oL LUIUGSHISDHTH
Bubdr womid wals 2 mplimer LWSUGHSSHIUSID B WLHMID FTDUD HOHS HIeuGLOTEIM
(Slurry) vweu@GESIULH Frbusd OFTGHmw  S&HmUDLTs Cweyms OCFwiusn@GL  (Nflaler
UGHOWTIIMIEETE DWISHS euemauiev 07 goHsy) Gumeinm @yewi(h auem U Tle0
SLOLTINDEG OFeveumGD 6160 eTHTFUTTHSLIULL SFwd ehUT 55 LOeOIWGIT(GHLD.

oIy @evssd - 11 - Possfl OzTEH

7.11.2.2.upemm 02 - gmbued OaT@GHuler GumE STHM HMHFHGID (BLD AMWDHSEIGTEN HNFoHE)
STOMIH SHHLOWITETENM BFLOm6wid 60

7.11.2.2.196ugmefly 1 - umeul QuuIFds sTeomseflsd Umeud STOHMI epevld FTOU SFTlLGHsE
uFeyeusmH& FHSHIUUD STeRIILBEISIL 6T, BHNBTH LIgLPenDOWITSIMTS STLDLI6Y
CzxT@HuId GumnE Hmgulled &THM FHoLeOW  FHiFwrewilugn@ W  BlensowishHenTsd
bt ymbs BF CFwpdlLsHmers wHIEEH Geuwin’c Syww apur 300  LWledeSwlest
eTaUTd QHHSH. Bevssfl OsT@GHulear smHm SHmL HIwTaidbssd QFuwet (paTGearmmdde
Sl ulsd GhEBIJwreamsms L IwILENE@E SO Oul g [bboHEl.

7.11.3 HAszed - 03 BlmeowsHHear oML BL (Wwenpenwuler B SLIGGH6T aILLLBUSTO  HL6D
aeEIGERESGD sHULY I8sFsHHar Weanly FupassHNDGL gOHUBLD SHTHSLID

7.11.3.1 ugapemp - 01 - asL6d pBileor Geulnd o1& Qumind), Hyeu U dFer, B WesTeU6NHISE

2 Lu.  geweiw o ulflemsaiear  BLHHS wOMId  WBenly  euenmiseT  GuTeD

BLaIYSMBH QHTLIUTE CHHAw B euenmisel SpymuIFs woHmid SNVelmsHs (PSBTEMLD
BlneussHar (NARA) OasTLIFAWTe SLTTUIFHSen6T [BLTHDHIH60.
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7.11.3.2 ugpenm 02 — sL60e SglILGHuUTed St (h BLougSMBHMm6N BLomOETEITETED

7.11.3.2. 196ugmaily 01 - sLelar 2 6iGem Gum@sTeTeniuBL SpITUIFS BLOUIQHMBHET (LPEVLD HlevdHEIS
LUYBHHBGWD (PN BIEIGBTILSNETS GTML(Heu LIeDEHm60SHHL0H 560! CLPEVLD
ufGFTHme BLUYHMBHMmeN GLNOBTaTUSNEG Gouswi(bBasmer el L 1Q®HBHS!

7.11.4 Sozed 04 - @evmiBRPUW BLMOBMT SNFLANHEGHLUL6D

7.11.4.1 ugapemp 01— HLeulLiomen RenLCeusfEsEnLeal DHNOHTEIFE BIFLOTenNssH60.

7.11.4.1.1 geugneiiy 01 — sLe sfludensn seljlusHsTs SmIGWTT UTHISBTUL HenesuidsenHHIL 6l
SVHSHIMTWTL 6D [BLTHSLILLIQHHHSHI-

7.12  apaipmd SyUenflar &mdbaHienyH6i

2018 G wrgw 11 b Had BmeowsHnE emmwouled LUITFQFUIMmS HLEUQHMBH6E
FGULpmbs  Feo  eleusmuilsenLenid Wil — Symo efeusmulsEnLet  BLISSUULL
B60bHHIMTWTL60H6Me0 GeuafiluGaHsiu L el wmiset &6 &TlL ULl (HelTermer.

auemguL @60 12-  SppISHd aufd@w dymo aurdsEpLe BLISBOULL GBIWpE HOHIHIMTUITL 60

ppb ammaowsmg FHPlw uuljF CFuiems

7.12.1 oz s1hm eisd sTeowmer G wwrgs @miF (WHed @&HGHTUT euemy 06 LOTFH STV 6Te0M6VUI6H
Gurgl (urtemLdsTmm) FTbusd GHTGHWINID Bevssfl CBTGHHUIID 2 _6Ten FTOUD STHMIL 65T
ArroypsdnG algausted  aiBEEns@GHD  S&STHTIHADGW aleustw LWIfsEndH@GHD  goUELD
Brgpmsmen HaITUUSNEG BLOUYEMD 6IBHBTL D60  LOGIFTT  HleneOWHHET  SienLoe]
SUTHEDHG HbHeTameey el LaBleneowsbms SN LWFFOFUImS BLoUgHMBHMND
FHULYmBS aleugrulseillal s®mHHTE SHHDHHI-

7.12.2 yssenb wreu’ LeHed srmmleoner WeBlaneowi@uoreimid svbalmuw WeaBlameowiipd GFwhUTL g6y
Bmbs Curdaid SrmwriseEnsE Hrefsr 24 WasHAWTORISN LITEaID WSIFTIL SNl dbaTemLo

Agmo  éHHeT  (PEBIOBTHHGWL wHmOW  LIFHTear  HbsCe0Ta@InT@GH0D. SpHe0T60  alleugml
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7.12.3

7.12.4.

7.13.

BLIRHmBH6Me0 FHUBLD BuTg BTEMTHS UTIDEHMS BHeneLmDEE BbHHMmeemID HML QWITEINTES

dymo wasenmed Csfleldsiul L g|.

ey mBLougsmEd Buonpbareusn@® AajsEnsE o flesmar sLed Li8ssw  Fwsts
BmUUSTHaD Hlevdafl &LILsd OHMID CUETENEIGT RSB aIHUBTED Weily CFwmuTbHsEnhs @
SOLOWTEIDTS 2 _6fenadTd WailipdF FipsshHanflean smHITE BHHHH.

Seiev 10 BensowisHer  @Gefleplly (wemmenwouledmbal GCeueflGwmid @GLTST B STJeRIOTS
BaIBEpHG0, sLeoeum) o ulflemisens@Gnd  urtHiysser  gmubeausts ey
dAymoeurdseilell SHHHTH BHHDHI.

ugSflens SiPbansselr

eBlensowGHHIT QFWDHUTLH BLEUIQHMBHENTED HMMTLD UTHILSHT GgmUBeUSTS Hlev
usHflens PNEmBHET UVAD HB SiNEHmEeflsd  GUIEALIUCL  suemaulBs  HHMITL 6D
urTAHLIQUTSIY FHUL I HESaTVmeD sTe Flev usHfma dPsmssaied DipldmaulL UL ighHbgHeu.
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8. SeugTailiyssel

8.2

8.3

8.4

8.5

8.5.1

8.5.2

e 2 _pusHesTer (pev 2 e wHOID GxTmmieuTul UBIG6TIL]

&b BTSN BEMTs 2 pushdl Hre| uflCarsmenuisd edbalmw W  BensouisdHe
umIseTUY BIOMISE 32.58% 945 QBHSH, 6% Fwowb Byller wpmid efleuTmeflsr LBiseLy
(WwempBw BEIDMIGE 28.08%, 13.80% seteid SjeugTelasiulLgl. (7.1.3)

Weigny o _pusd GF6ev6 s6lt

Weigny  Mpilsssd  Qewmuriyer Gurg Gopbhs SJwsHmswemLwl  BHTHmIEUTUIS6T
uwsTUBSSHIUSDGU  udeors, oHs  almeowemLw  CxmpmeuTuiset  OFHTLFIND  SH6ued
CFISHILLL S 618TLUG DleuSTalssIUL LS. (7.1.6)

ovéaimw 1ar BlemeowibAed cpv 2 arafl B Ufleler GFeveyset woHmid e Beneowigdest
umIseniliLy

@evminas Weigny Femuuler Wer 2 mudhduied 1/3 umlg umiseflliy WHOID GMDHS RTRILTeUS
Fngpryent fleler OFsveysEpLe dnlgw GHTHmIeUTUI Hlevdsfl 261 TE WSIFTID 2 _Mushd eler
SeugTeildslulL g (7.2.4)

ovdalmu e el 2 Husd BPeeowsHear Nplissasstar GFme) UG

senendlerven et 2 musHd HemeowsHaiL el @Ulhensuisy, Blevssflamul weoll QuTmenTads Gamemi(h
HAIMW SjeTed ST 2 MusH BlensowsHarmed o mushd QFuiuiu@G e o Husd psod HUT
350,743 Wevelwient UewIGHMS @R6vEIena LOeany Femuulemed WslLBSHS QBmeTen (PYhHBHSHIL 68T
@61 @Weutenr GFuSllysSsETes @UUBSWL OGFUwiu’ L  GQuuuodwmer  apuT 197,470  evellWenent
QuUTBSH uTFsmauled epuT 153,273 Wsbelwesr Blay GOl Fmud@ 2 fesTdl RmbaHaH. (7.2.5)

1980 Syb yemiget 47 oid @evds BxAw SFDOTLEd FULLWD DD 1990 @t 12 b Qevds

UL Go6d LoTETEwI HFHOTL6D FULIHHRT DI(PEOTHBLD

2018 G 10 o Had oemeled &HoTLed FngasHesr Ufley 7 (1) (s) dfleler g suGosd
wrETew  HHOTLED oLCourFmend gl  GFweUBHSILLaTOM6D  6TEILGH  DUSTRNBSLILLL ).
(7.3.1.2)

2011 o emiged  OsTPOUTLH  BLeaugdemsd S JwLssIU L Heldha  sobelmuws  Wes
BlemeowsHaT  FOHOTLED  FbEHe0H61M60  HHW  SOOTLD HBTTFHU  HmeoUIL alle0ensn 616w
Seugreilssiu’ Lgl. (7.3.1.3)

8.6 G&OOTLEL urFHisTlY Si@IwHIuSHy Geueiui®

8.6.1

8.6.2.

QUL BLo6d LOTHTEmT HHMTL D SHBTTFHUUIRITEO HMOTLD UTHISTUL SIoHILSATLD eupmisiu’ (B
AEHHSIHILST BFNG W HWU &HOTLED HsTrFenuuisr Hmeouih eveg UFGFTHmE 6Ig6D
BLSSIUL (B Bhmesalevensn. (7.3.2.2)

wreTew  &HOTLD  oFsrreemuuiammsd et  BmeowsHnE Oeusfuiiul G Bmpbs 22
BUbSHMSIBEBHLT Fnlgul S@ILHIUSHT Y UGSl Curg b BubsHmerseier Gaheneuliuim®Basei
obs Wl Bameowsdamed yisd QFiuliul®bssT 6Iaa|d ST FHUTHISEIND LTS TL T
BLOIREMS 61(hHH0 Bumgioren oeneled GumbsmerenTosd 2017 ereii OAHW 29 o Had
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ey  oel  SIILHILGATEMS USILISH0 OBTLIIND BLougHmBHeT  Bom@asmeeniiul (B
AmbEassH. @ ug, W BeeowdsHer OFupuThsene oL TeE GOULE  Falgul  SHDOITL 6D
SUSHIBHT QHTLILI iFlarflsaiarn seuand QFaissalsoensy (7.3.2.3)

8.6.3 2017 syeii 29 oy FHaHuWlepba SomsbsTuley Heromer 2018 Guo 10 o Had euemy cvdbaimw

8.6.4

Slewted 10T BemeowibHer  QFuHuT(hSHeT AH@ILHSSIULL  SHOTLO S@IoHINSHTD e
BLISSUUL(H 2 6TendTed SleusTellbsiulLgl. 2017 op@se0l 09 b Had orsment  HHDTL 6D
SFsTrFmULINT  UHed SLenWTHMID Uswllumengmed Geomiensd Letgny gFeouulesr QuTsl
WasTemWrenhdsg S@uuiu’t e  PEA/PKT/EPL/CH/H/149/2015 2 ewLw  sissdHler
(Wertellememriiy — 43) wug 2017/2018 oD SpewlMBTET HDOTLED UTHIBTIY  SIIoSILSSTid
yaiilsaiuL 1psiey 06 HeneouibHerTsd (P emeubBSLILL. Gousmiigul DLAIIHRISET, HNbEmSHH6NT
NI SHeUevH6T LgsTen 06 uGHseier S GHUILLIULG Smboar. Bbhd CoHmeulium(hoEndd
SlPUUEnLWTE @(hbhSH FHOTLED alLWEBIGeT 2017 D SpeWIgenIen OTSHATD 2 (HeuTdul HDHDITL 6D
AL WRIH6T BI6060 6IRILGZIL 65T (LpeuTeneutl Syeni(hHefled RHbHH Heuaid CFisHs CHemeuwite Rmbs
AlLWBIBeT el SewibsTWeIE Burg SeusmeissiulLg. (Heelameniiy & 44 Ged

@MALOuU(Beten el wmiser oer Ts Gwevd Osefleurdaing) (7.3.2.4)

SOBOTLL 6uTu| Blenevenlo L L w66 cpsvld @BFTell LLevSHmas GLosoellwsTa@Gdem QuThHLS6lT
MM FOHNIUUDF GLVIGE SUTWSHMS gHUBSSHID CUTHLEBET 61601 DHLWITETD SHTEmTILL L
auell FOUBSLOTET S Lenem LOHMID SFOCMTLL euTu] [Hlenevd HLLENET 6ITLNT 2 _6TeML SHaHLILIL L
Gurdaid Mevdaf erfilidenr Gurgk GeuefWTHGID FMIIUW LUTHBLOMEN GUTUHEH6T (2_HTJ6EwILOTS
ursya  (Mercury), smeiOymiengl (Carbon dioxide, CO;) GQaxmLjled &mCGmmLiL euru] mHlyed

s Lenemumendl LFUsOWLeNLbFH B(HBHaT60em60 6TaTUS DlousTaidsliul L. (7.3.2.6)

8.6.5 PubFHme @RVEHBHD 8 @I LY [HEVL HID LOHMID GmmbHenaleomer Frued Geueflui® erevtLe

8.6.6

8.7

OFefleurs  euemyalssauiubSSUULH BHobsaleoamsy aaUGILE  @mdbGod  GaFuiwliu@
Bevasfluled smewiiuL Geuswiigwl Sy OHTLIIID alGFL Heoueid OFsSHUUL[H BHBHI60mM6V.
(7.3.2.7)

BPubsmen Fevssd 13.5 @er Uy HlLsHar QFupurl (B FBLegsmassefllar Gurg o eiaflh
ity  sWeyseiler oM WLOHMIWD  JBET SO QHTLIED Db endmei
BupOsmeteniul(h 6l SNHMBHMENT  LOTHTEW  GFHOTLD HSTITFMUSEG — UHLTHSBLD
(weieneuss Geuswig Bmbd Curdad Qs BaemeuliumBsen Wrpenwwinad  GFwliuLalsvensv
FISTUSIL ST Sib HleN6EV LOTHTE HHMTL 6D NHBTTFMUUTSITED SeusTafldbaliul B B (HbHal606m60.
(7.3.2.8)

Gzl sHoTLEd FLLFHH S euPEISILLG ShbHS BWIEIS6T WOHNID CHeuereyselt

BGxflw a&OPTLEd FLLGHH@T U eupEISLULG @dbBS BwwEiseT wonw Csxjeuste|sefest
SlienL ulsd  6uL Gosd  oTHMewwT  FemUUTST  &HDOTLEL  BlwwmiseT woHmd  Cahelene|mer
gyorelssiu’ (b QBphoH. MO oEHOSTIHET DglumLuled @b HUILEIHT LDHMID
Baeusaysen sTeLHHDG gopTm Gumev wIHMe Gsmeten Geuswigws Capeneuliur®  gmoul (B
BOHUUGILET DHDBTH LTSI HHOTLED HFETTFMU  HOG SHouaiSHamer CFaishsHaleemsv
aaILG SleupTeildalul L gl. (7.3.3)

87



8.8 aumLIbBS Meovssfl CGameuiun® womid sSmyuinssd wHmID Senehdflu FTaned@  Curs@aydhg

CFuluSHeT 2 mE gHUBL SDHOTLD UTHIYESEHESTE aleNHbasLd

8.8.1 101 MlewevwidhFHed HHOUTH RHEHIM OmLly g OBTLIHSH BendhHed GmMBH CFe06UBH6T
sryemisHemed Gl iguilsd @mba 4 HCeumSmmy eusmTWTaT HTFHHL Hevdsflenuis GHTeiL
BLLELSHET  UHMS HITenowiTed  Goad siFs smmm efsnd  sTeoluGSHuled  sULGOS6T
AUHEOUFEVEM6V GINILIBTED DS BTOLLGHBERHSGHW CFoHam MHlevsasf senehfwiubshds Qsmeen
Gouewtiguwl HTTWISHMTEO HTGH UTF6e|oULH DeusTaldbslul L gl. (7.3.4.2 womid 7.3.4.3)

8.8.2 FHmBasmemioemeoulsd Qb I et Hemeowlld eueny LewsulgHd cpeld Hlevdsfl GUTHGHeuTHHI
QFuiwmsangwl @uisden QHTLIIMID Lev BlneusImisEhL 6T SeohIenFWTL LU L GUTHsId ig)
QeauppPlwefssaievemnev. (7.3.4.4)

8.9 mlevsafluied smemiLL Geuemligul HesENLOHEIT

8.9.1 &seussTUING@G FOFUNSsIULL FTayseflar  ougliuemLulsd 2014/2015 oLwiged  @WE GO
Qeuiwiu’ L Qwrss Beodsfl Senalsd BIOHMISEG 31.09 Seney eaHFurfésiulL  Setenoulsd

Bmbal aleodulldplusTas SeusTafsslulLgl. (Naraleneoiy — 45) (7.4.1)

8.9.2 edAurfsaliul L aleurs@GIlyseEns@ LUDDUTE Bevdsl iene| HmLsHs FheHILUBIGTND Dibs
QursHs alemsv Fgrssw GFuwin’ (G  WamameowsHemsd QuTMILIBUDHMed QFHTLFIE sHeuebd
QFsHIULL  sTFausHame Hrdevsons FHeoda] eflifeamsd gouLSHSHHe SDOTLE uTHLy
QaTLI0 oidsrflast GurgioTeee] @aaid OFaISHaN0meD 6160 DleuBTaNbsILL L. (7.4.2)

8.9.3 Qwrsz Blevssflulear sIw GHTLIIN GauefulibHSIn JMEmeBEHHEG 61U THF LFGCHTHmevuI6w
Gursl oe oPsmas GIUIL sTosADGe OeusfuiLliuLalebeney elamaD &HT6VEH HTLOGLD
gOUBEUSTEHAD SeuSTaNSGHUULL FI. BH HTeolLGHUND Blovdbsfl OaTeni(h 6udHLD SLILIVSHET HMID
SDDWPESHO BBHEH TJWTEHms SpJOUSSED LT gHOID  HIDDUPSSHD  Douda
Bmlysser eaHIuTfssiulL S OmH o 2 NFIUGSBIIULTD bHS  RdLULTenet
SaILSHH0 MmeuHBH BIITaHFHGL RUeend BHaTed RpEELILBESIMSH 6160 DHeuBTNBBHILLL .
(7.4.3)

8.9.4 2016/2017 o0 opemihsened  Qameeussiey  QFuwiu’L Beodsflullel  SHeenowimeg
uflGsrdasaliubGousnats sTldaUUL L Beneowrsr QFsTOBLL sl Guweleme FBlevss
(PEULD HOMTL G JNULSHHS UTHLbHmen SeilliBousnsrs ik OFHTLIN ipfalsTer @
o2 _piileteny 2 6oL sd @mHodHaleemnev. (7.4.4)

8.9.5 &lue apeud Bures@Gaursg GCFwILGAED Bevssf @LEISERSG gnmld Burs DmBF HDHD
BmaEGw sLBomrd  omLd  sufssHTeaiar  iHdHed Blevdsfl  allweusiL sl Demeu  DiHleD
sRIFWUIBLUUSTEAID SeussTUINDSTS (paTmeudbsiu’ L sTOswimell ST H  @epler  epsold

Sleugsreflssiu’ Lgl. (7.4.6)
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2 _mauliuLs Gy Bevsswd 13 — sLBarrsHed Bessf suHulmesEl alsd

2016/01/05 15:46:43 ‘ o 2016/01/05 15:46:54 20H01/05 15:47:01

8.10 pPlovdafl FBMBHE cpevoTel LHD aleneneysel (UDSHSSID FTOLG LOMID S FTLOLIEL)

8.10.1 up&dlen FMbUEL WHMILD FP FTbUsmevll LweTuhsHd CFuiwiubGdeasin 2 pusdHsener alpUSDSGS
woni elpusner GUBGHBML GCFLBHSGHL JUSDG BCmeuwmer OsTWOHILL ey FHnjlw
OO BHSHBT 66 MBHOBTTNTHEHDHE CUDRIGHEUSNETE LD HIMICUGTRISEHL T E60mINS
Weigmy Femu 2017 psevl 08 b Had yfbaiene] @UuUBSLD @aipled aFamsHlul (b
BmHs Curdaid sipmer Geuphlarors CFuPLBHS BHesalsvens. (7.5.3)

8.10.2 2018 G 10 ob FHad eumIsGL Hbd UDSHGL FTbUMEVdS OBTeTeUNTE] CFUIISDSTE
BurgmeasEpLal Fnipll RLUBLSHMmS QFULDHLGSHH BHEBHals0emsv. (7.5.4)

8.10.3 uUPGGID gTDUD STHMILET SOOTLSEG GCFjdaim ugwred msd SHUUSDHESG FHwmest

BLOIREHMBHET 6I(HHBLILUL Couswi(hLD 6160 SleuBTellebsIL LGl (7.5.8)
8.11 &pBoTLL eury] Blemeveno HrsHemen QBTLIHH OCBTemi(h GFsdeved

8.11.16uLB60 omHTewT HHMTLD DiFHBTrFenuuiemmsd GeuefuliLiin’ G Smbd SLLM6T (P6OD Hlevdsif
efiidesr Gungl euefiewiLsvsdn@ GeuefuiLliuGdan WIGHaT suTw| WHId urTsFsFd Gumetm umy
2 BeursmiseT 2 6o sslul(h @hssalsoensy. FHEMTLL euefl UL Blmevenwl HHH MeUSHHIH
QameToumnNETE  CHTOMIUTUISEHLET  Fnlguwl  6umy] 2 1Ope SHIMIS6T  eufSHSmell  eLpeold
draflesiu’ (b Smesalsensy eaiugl eustalaaiul Lgl. (Heaelaneuiy — 46) (7.6.2)

8.11.2  evdalmw W FlemeowsHneETen SGETUININSETE  (PSIENaUGEILULL  (LP(DEDLDUITET 6T
o 101p6| SleugTaily FHreayseier ol ulsd Wl FsHenw pliie@n QFwupumliger Gurg
auelll WL evShHM@& QeusilwLluGdein enpasyFar Lengl (b (NOx) wpmid geouj LOwmsemal
(802 oene QzmLifed wiGL ufBsFTsmeasd o LubsIUULB REBSHILET, LBHIpeiTen

SIETEYBEMENT (LpemWITs LfCFTEHmaSHE 2 6lamsd Rmbsaleoamev. (7.6.3)

8.11.3 a1 Blemevwish et Dot euefioeni v Blemeveno GHTLFI Syayl u@lumule] wHHW HHDTL 6D
aiFeryaemnuuile cpsod BLISSUUL(H Rmobsalsvemev. (7.6.4)

8.11.4 yewads Basmyrd oo ts GQeueCumidein erflésiul L aurwele Heteno, FUBWD WwOHMID ASHTFSH

womid  Bfler  samwenw  CFrAlugnats msOSTHN CHTORI U BneuaisHnE  @UUbSD
aupmRIBILL (B RHBHS Curdsud 2018 G wrsw 10 w HeHUTGWL aumy mBHOBHTLH0
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OCaTPRIL L BneusisgiLeal @UUbBSL @aim CFugh Gsrem® erdurissiul L uflGsTHmesamer
QFUIUSHBTER BLOYHMBHMNT QFUIF[HBBMVMEL. (7.6.5)

8.12 fei1 yemevaaflal GHaflHLBD (PempMHGH Bmeuwner Bfemes GQupms Gasmeiemed LOHDILD
ssdafiinier teiey pilener sLelmen GeusfiGwhmid GFwpur®h

8.12.1 (waeomd Tflelled  (Unit 1) wi(Bd &SL6d BT SSHWLWTESH QITEN6VIT  SHEUHTEHTEmILIL
o emysmalsamernts (Online monitoring sensors) LweTUBHSH DenelLLLBEUSIL 68T @F6wILTLD LoHMILD
twepTd Tflayseiled @6l 2 _ewifsmelsel LWGTUGSSILGIS BReVN6V 61601 DHUBTNSBBLILLL ).
(7.7.2)

8.12.2 a1 oy emevdeflest GHeMBL(BLD (Wempemod@ LWSLUGSAW &Led B aSHsfider Hery oibniler
am uGFH FHpmewigFaremeoular FHe BHmeusEndGLD LWSUGSHSUULL Curdeid <ib Biiler
ST GHMHH (Wepemowiren UFBFTHMeIH6T BLITSHHLILL 060660 6160 SjeuBTeidbalul L gl (7.7.2)

8.12.3 asdaflilear ey sLaub@ alLuuGdam BT OaTLFNe0 2016 womibd 2017 b 6ewI(HS6N60
(Wpemwwrer Spuiagnl UflGFTEHmen BLISSULLATMED 6ISUGIL T 2018 pD  SpewTge0 Ll
ufiGFrHened LOTHTHSID BLISSUUL (helTengl eleiilg 2016 womId 2018 6LF6d LOTHLD 6UEDTUITE
ar6y uflGansemenulss Gurg SsugmaissiulLgl. Coaib sHeHafiden ey sLais@ alllubL
)] (Discharge Point) 2018 G wrsw 11 o Had W.u 6.30 enelsd Guends
semisTenily QFuwuiudGdsm Gsausmemuilsd Gsuliumeneownen 32C° oL BHHSH. B&E BW6eveney

6T6VEM6VBGH 6N BTeTlILL LG (Ueiieienewtiy — 47) (7.7.2)

auemyuL @evdsld 14 spHsfilar ey sLausE elLouGEan B SLISE@GT alled odmid
sibBe Sy uflGFmg e
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8.12.4 @elepl (Bd (e oL Ted Geueilwmdsliu®Gl Biler Srb womid COsmPeomlu  &WPey B

asHaIlY, 1060 augsTed BI SHHHSBFY, Bevdsf WwWHMID FTbusd BULeme 26 1é GFJdlain Heny
usliupsaid s&sHafiiy Cursim B usSIUBHH (WD o6 TE BFMmWL BMJ HHHBFHEGHLD

asdaflly pew B @&sHefly  (pevpmeno e 1s0eueMGWIMILD

pfler st OHTLFieoment

SLWIITRIH MBHOHTP0 CHTIHHILL BmeuanshsisE supmsiul (b @mbsd Curdsywd 2018 G wTHD
10 o0 Had euemguled o LaLyEmes MmBFFTHAHLUULTHHBHSMD DeuSTansbslIUl L. (7.7.2)

8.13 Pevsdp B

8.13.1 evdelmw et FHleneowihsHTed Spoonm  Hewmsemen  umelliusmeETs &S GHUEL LU (BeTem

FhHTUURBIBEMNE B 6ueNmIE6eT Femuulsr Sgidenwt Gouswig alewiewillshg Smbs Gurdleyd

SIFNHTOT IO OUPEIGUSNEG BLOUGHMSE 61(hHBUULH BhHEBHaleoamen. (7.8.1)

8.13.2 1061 oLEM6L EUMTHSHHEIGT LOOMID JAMBF GDMPIW6TeN GGLoelsd STeLILBESGID HlevdbDly Hifle

SLTeEl (Wpenwwns ufiGsrsamer QFlIsNSTS B 6UGTEIGST FmUbEG h. 3.95 Wsvedlwes

OzTenaWwTer QUUBSLD @aTml UPRIBILLH RdHbHS Curdsd 2018 Guw 10 b HsH eusmyulsd
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2017.12.05 | 100 6 15HOJ SplpLomen LVPP/PPM/Gen/06-93 | eupmisiiuc iy
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SIEMLOH 66N
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Bzl By euenmiBeT SpTUIFS wHMID HINBSH (WaTemw BneusssiLear (NARA) GarLiyul
2017 opb  opewIgNESTE  WLISHATD o ITwIFH  snsensseT  FOFULNGSIULIQHHSHMLD
Seugrefldsiu’ Lgl.  (7.11.3.1)

sLede1 o2 6MBem  MHevdsfl  URhEHMHBGW (PP QEIEISTERILUSDETS  GommL (Heu
LEVEBMEVEBOBSHHN  cpeold  UFIBFTHMme BLoUgSMBHMeN  ConOsTatausmn@ GCousmihBsmel
alLlulypbs Gurded 2018 G 10 b Had suemgulsd SIIUFCFTHMET [BL6UIYHENHHEIT
oLTwlsslul iymossaieomev. (7.11.3.2.1)

sLe0 Sflidensst SaJlLSDETS SMIOWMT UTHISTUL HEDISEHENESHILST  H6VHSHIENTUITL 6D

BLISSUUL MBS Burdsud 2018 G 10 o Had  euemgulled oFGQswmpurd  YissH
QFuwiul 1 mEsaledenen. (7.11.4.1.1)

oD SyUleTfear &SI S6iT

Wendleneow@orey Biywreissiulmbs GurHad SFmo ool CHmeusEhbsTs  HTeres
24 weflgHwTeomISeT LITEa LOGIFTIL HmLsETHHHIMO eusTaissiulLgl. (7.12.2)

ugSHfiens SiPbansselr

om_smiseNer  cpeold BmOsTeTeniiuBGld  ITFFTIBIGEHSBTE  HBOUGVDHET  CUIDEIGHMSBNEG
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Operations of the Lakvijaya Power Station and its Environmental Impact

1. Executive Summary

Lakvijaya Power Plant belongs to the Ceylon Electricity Board is one and only coal power station
in Sri Lanka with the capacity of 900 MW established at Kalpitiya — Norochchele in the North
Western Province. The first stage with 300 MW in the year 2006 and the second stage with 600 MW
in the year 2010 had been commenced and 900 MW from the first and the second stages was added
to the national grid in the years 2011 and 2014 respectively. With a contribution from 26 power
stations (except private power stations) under the Ceylon Electricity Board for the present electricity
generation of Sri Lanka and a contribution from 247 sub stations, the total electricity production in
the year 2017 was 14,671.2 Gwh. The contribution of the Lakvijaya Power Plant for this production
was 34.78 per cent. It was observed that, of the main sources of water, fuel and coal used for the
production of electricity, coal is the second source of minimum average unit cost for the production

of electricity.

This report has been prepared with the objective of the identification of operations of this power
plant and its environmental impact. The first Environment Protection Licence had been issued by
the North Western Provincial Environmental Authority for the Lakvijaya Power Plant in the year
2015 but the Central Environmental Authority had not intervened in this connection. Even though,
the application for the renewal of licence for the year 2017/2018 had been forwarded on 14 June
2017, to the Provincial Environmental Authority by the power station, it had not been issued even
by 10 May 2018. As sufficient attention of the Provincial Environmental Authority had not been
drawn in respect of the process of operation of power plant for the achievement of objective of
issuing the Environmental Protection Licence and the inefficiency of other responsible entities it

was observed that environment had adversely affected.

As a special attention was not paid in respect of the quality of coal which is the principle raw material
used for the production of electricity by the Lakvijaya Power Plant had also caused a foremost factor
for adverse environmental issues. Similarly, even though the disposal methodology of by products
produced as fly ash and bottom ash while coal being combusted had been identified at the planning
stage, that process had not been adequately implemented and as such it was observed that it would
pose environmental problems and increase the cost to be incurred by the power plant in taking action
to control such problems. It was observed that instead of depositing fly ash in the yard which is an
environmental problem, requirement of another identified raw material for the electricity generation

having being disposed of ash from the yard by an expeditous cause of action. It was further observed
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that the Provincial Environmental Authority had not continuously monitored to ensure whether the
operations of the power plant were carried out in accordance with the ambient air quality standards

published by the Provincial Environmental Authority.

The requirement of continuous supervision of the disposal of toxic air and solid waste emitted in the
process of coal combustion and harmful to the environment, process of discharging refined sea water
used for the operation activities of the power station, into the sea again and the continuous
supervision of under ground water etc. were observed in audit. It was further observed that efficiency
of flue gas desulphurization (FGD) in respect of emission air and electro static precipitator (ESP) in
respect of fly ash should be continuously monitored. Necessary action should be taken to carry out
the maintenance function of the power station in accordance with a proper plan and to widen the
wind barrier now existing round the coal yard in order to prevent the dusty particles available in the
coal yard with wind and to prevent in spreading ash clustered now in the coal yard to the country
side.

Action has to be taken for the minimization of impact caused to fisher — folk through the operation
of power station, and planning necessary action to find the quantity of coal deposited in the sea bed
and minimize such deposit by carrying out the seabed surveys. It was also observed that necessary
action should be taken to minimize coastal erosion and to protect the coastal line. In following all
these processes, production of electricity can contribute as a value added industry to the national

economy as well as an environmental friendly industry by minimizing environmental damages.

2. Background and nature of the report

Lakvijaya power station belongs to the Ceylon Electricity Board is one and only coal power station
in Sri Lanka with the capacity of 900 MW established at Kalpitiya — Norochchele in the North
Western Province. The first stage with 300 MW in the year 2006 and the second stage with 600
MW in the year 2010 had been commenced and 900 MW from the first and the second stages was
added to the national grid in the years 2011 and 2014 respectively. Lakvijaya power station is one
and only coal power station in Sri Lanka contributing one third of the total electricity generation
and is important to identify economic and social values arisen thereby. This report had been
prepared on the requirement of preparing an environmental audit report in respect of environmental
issues arisen in the operation of that power station and action taken to prevent them, anticipated

proposals to be implemented in future and its operation etc.

100



3. Scope

Operating activities of the Lakvijaya Power Station in the years 2016, 2017 and up to 10 May

2018,

maintenance function of the power station, environmental issues faced at present, tests and

survey reports issued by the stakeholders interested there upon had been examined.

4. Scope Limitations

In arriving at conclusions based on the observations indicated in this report, it is brought up that

my scope had been subjected to the under mentioned limitations.

4.1.

4.2.

4.3.

44.

4.5.

5. Meth

Capacities of coal yard and fly ash and bottom ash yard could not be specifically stated as
the stock of coal purchased by the power station and the fly ash and bottom ash spread in the
yard had not been physically verified.

It was unable to forecast future effect by sound and vibration and also unable to assess the
impact of the operations from the inception of the power station for the quality of soil existed

in the power station premises at present.

Unable to identify planning weaknesses caused to environmental problems as the
construction designs relating to the construction of power station had not been examined.

Non-examination of performance of all sources of obtaining electricity, using waterfalls,

wind and private sector by the Ceylon Electricity Board to generate electricity.

In arriving audit recommendations and conclusions, information and data obtained from

other parties had been based.

odology in the preparation of report

The following methodologies had been followed in the preparation of this report.

5.1. Examination of documents.

5.1.1.
5.1.2.
5.1.3.

National environmental Act No. 47 of 1980

North Western Provincial Environmental Statute No. 12 of 1990

Bidding documents for the supply of coal during the period from September 2017 to April
2019 between the Ceylon Electricity Board and the Lanka Coal Company (PVT) Ltd.
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5.1.4.

5.15.

5.1.6.

5.1.7.

5.1.8.
5.1.9.

5.1.10.
5.1.11.
5.1.12.
5.1.13.

Action plan and recommendations made for the minimization of environmental effect as
much as possible by the Lakvijaya Thermal Power Station presented by the Public
Utilities Commission of Sri Lanka.

Recommendations made by the National Water Resources Research and Development
Agency

Gazette notification extra ordinary 2006 of the Democratic Socialist Republic in Sri
Lanka. (Department of Coastal Conservation)

Gazette notification extra ordinary No 2010/23 dated 16 March 2017 orders of the
Water Resources Board.

Registered maintained by the North Western Provincial Environmental Authority
Electricity generation and research data of the Lakvijaya power station 2016, 2017 and
up to 10 May 2018

Performance reports of the Lakvijaya Coal Power Station.

Performance report for the Ceylon Electricity Board

Recommendation of the Public Utilities Commission of Sri Lanka

Media reports and reports issued by other entities relating to environmental issues

5.2. Other Tests

5.2.1.
5.2.2.

Spot inspections — Lakvijaya Power Station premises

Interviews had with few villages of Narakkalliya, Paniadiya

6. Introduction to the process

6.1. Electricity demand and generation in Sri Lanka at present, introduction to Lakvijya Power

Station and identification of its impact

6.2. Quality of coal to be existed, by products of coal combustion and maintenance of ambient air

quality standards.

6.3. Ascertainment of water, required for the cooling system of the power plant, process of

disposing refined water into the sea and identification of current position of underground

water.

6.4. Performance of the power station and analysis of data relating to the temporary suspension of

the power station for operations.

6.5. Present positions of the programs implemented to prevent environmental problems, third party

comments on the environment issues and the explanation of media reports publish thereabout.

7. The Process
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7.1. Current electricity demand and electricity generation in Sri Lanka

7.1.1. Electricity demand in Sri Lanka

In considering the electricity demand for the last 15 years from 2002 to 2016, it was
observed that the annual average growth rate stands at 6 per cent. The electricity demand
of GWh 11,786 in the year 2015 had risen to GWh 12,785 in the year 2016. The average
demand, forecasted for the 5 years from 2018 to 2022would be 5.9 per cent whereas it
would be anticipated that the average growth rate of demand for the ending 25 years from
2018 to 2042 would be 4.8 per cent.

(Source: Generation Expansion Plan 2017) — Annexe 01

7.1.2. Electricity generation sources in Sri Lanka at present
The foremost electricity suppliers in Sri Lanka is the Ceylon Electricity Board. By the year
end 2017 the total generation capacity amounted to MW 4087 and the electricity had been
distributed through 247 sub stations. Of these substations, ownership and operations of 26
substations belonged to the Ceylon Electricity Board and the number of power stations
belonged to Sri Lanka in the year 2017 according to the electricity generation data are as

follows. (Annexe - 02)

Table No 01 - Power Stations generated electricity in Sri Lanka - 2017

Type of power station Number of power stations
Hydro power 17
Thermal 8
Wind 1

Under the private ownership
Thermal 6

Small scale ownership
Others 215

Source: [CEB statistical Digest — 2017] — Annexe 02
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7.1.3. Source contribution for electricity Generation

Table No 02 - Sources contribution to the Electricity generation 2014 — 2017

The Ceylon Electricity Board had been established under the principle vision of
“maintenance of a develop efficient , co-operative and an economical electricity supply to
the entire Sri Lanka , conforming to our values and ethics” ( Annexe - 03) and the

contribution of the power stations to the cumulative electricity production of the Ceylon

Electricity Board during the past 4 years is as follows.

Total

Contribution

. . . of the
Electricity production (GWh) production Lakvijaya

Power
Station to

Year coal IPP the
Hydro Solar Electricity
_ (Net) | thermal | Production

oil wind (GWh) %
2014 | 3,632.0 | 1,696.0 | 3,202.0 | 3,825.0 2.1 -1 12,357.1 25.91%
2015 | 4,904.0 | 1,050.0 | 4,443.0 | 2,691.0 1.1 -| 13,089.1 33.94%
2016 | 3,481.0 | 2,297.0 | 5,047.0( 3,322.0 2.1 -1 14,1491 35.67%
2017 [ 3,059.0 | 2,529.0 | 5,103.0 | 3,978.0 2.2 - 14,671.2 34.78%

Source - [CEB Statistical Digest 2014,2015,2016,2017] Annexe — 04
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Picture/ Diagram No 01 — Electricity production under various sources
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7.1.4. Efficiency measurements of Electricity Generation

Certain indicators used in the measurement of efficiency of the electricity generation are
as follows.

i.  Plant Factor

ii.  Running Plant Factor
iii.  Generation Cost
iv.  Average Unit Cost

v.  Auvailability Factor
Source [Generation Performance in Sri Lanka - 2016 - PUCSL] Annexe - 05

The progress of few power stations relating to these performance indicators during the year 2016 is as

follows.
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Table No 03 - Progress of few power stations relating to the performance indicators of Electricity
Generation

Performance Indicator
Generation | Average
Cost Unit
Running Cost
Power Plant Annual | Plant Plant o (Total | Availability
generation | Factor Factor (Rs. Million) cost — Factor
(GWh) | Percentage | Percentage CEB) | Percentage
%, %, (Rs./ %
KWh)
Hydro Power
o 64 2,345 83
Victoria 588.93 31.9 3.98
64 88
50 1,630 87
Lakshapana -
432.18 42.4 (Lakshapana 2.44
New 48 91
New/ Old)
N 54 2,201 85
Polpitiya 325.04 49.3 5.09
62 89
85 2,021 88
Randenigala 323.44 30.2 o (Randenigala/ | 4.34 <0
Rantambe)
56 1,868 90
Samanalawewa 260.54 24.7 7.17
59 89
Coal Power_- lakvijaya
Lakvijaya - Unit
1 826.96 31.38 38.93 6.61 48.23
Lakvijaya - Unit
2 2,383.01 90.43 95.2 33,349 6.61 93.63
Lakvijaya- Unit | 2,365.48 89.76 94.11 6.61 92.7
3
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Fuel

19,845 38.71 -
Kelanithissa GT-89 (CCY) (PS ©T)
Power Station 780.71 55.2 GTS)
(KCCP) 25.42 64

ST-94
(CCY) (ST)

Sapugaskanda B | 474.70 77.6 84 10,969 23.11 85
Barge CEB 356.11 67.6 100 21.86 98

7,783

Source - [Generation Performance in Sri Lanka - 2016 - PUCSL & CEB] Annexe — 05

7.1.5. Cost of Electricity generation — 2015/ 2016

Contribution by each technology for the generation of one unit of electricity for the last two

years appear below.

Table No 04 — Cost of Electricity Generation 2015/2016

Cost of Other Total ) Average
Cost of fuel ] ) Unit
spare parts | operating and generation cost for the
and other maintenance cost generation
maintenanc cost of one unit
Technolog .
e materials
y Rs. Mn GWh
Rs. Mn Rs. Mn Rs. Mn Rs/KWh
2015 | 2016 | 2015 | 2016 | 2015 | 2016 | 2015 | 2016 | 2015 | 2016 | 2015 | 2016
Thermal- | 22,80 | 49,51 | 1,08 | 1,67 30,21 | 57,60 27.8 | 24.3
_ 6,322 | 6,412 1,085 | 2,362
Qil 2 6 7 7 1 5 4 8
Thermal | 21,30 | 20,76 10,63 | 11,97 | 32,68 | 33,50
748 | 762 4,457 | 5,066 | 7.33 | 6.61
- Coal 4 2 1 8 2 2
Hydro
- -| 532 | 364| 7,608 | 7,980 | 8,140 | 8,344 | 4925 | 3,501 | 1.65| 2.38
power
44,10 | 70,27 | 2,36 | 2,80 | 24,56 | 26,37 | 71,03 | 99,45 | 10,46 | 10,93
Total 6.79 | 9.10
6 8 7 3 1 0 3 1 7 0

Source - [Annual Report - 2015/2016 - CEB] Annexe — 06
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7.1.6. Variances of Electricity generating sources

As compared with the variances of hydraulic power source used for the production of

electricity during the past 3 years, statistics in respect of using other sources of electricity

generation appear below.

Table No 05— Variances of Electricity generating sources

Yea | Hydr | Percen | Oil Percen | Coal |Perce |Priva | Percen | Oth | Perce | Total
r 0 tage of | GWh | tage of | GWh | ntage |te tage of | ers ( | ntage | Produ
Powe | varianc varianc of contr | varianc | Win | of ction
r e % e % varian | ibuti | e % d varia | GWh
GWh ce % |on and | nce
GWh sola | %
N
GW
h
2015 | 4,904 1,0507 4,443~ 2,691 1.1 13,089
2016 | 3,481 (37.62) | 2,297 140.85 | 5,047 {- 14.85 | 3,322 - 47.82 |21 100 | 14,149
2017 | 3,059_] 2,529 5,103 3,978 _ 2.2 14,671

Source [CEB Statistical Digest 2014,2015,2016,2017] Annexe -04

In the generation of electricity from the year 2015 to 2017, the electricity generation from
hydraulic power source had recorded a decline from 37.46 (4,904/13,089x100) per cent to 20.85
(3,059/14,671x100) per cent and when considered only hydro power source, it had dropped by

37.62 per cent. It was observed that the electricity generation by using oil source and the

electricity purchases from the private sector (IPP) during this period had risen by 140.85 per

cent and 47.82 per cent respectively, to satisfy the electricity demand during that period. The

increase of number of units generated during this period using coal, incurring the second

minimum unit cost source out of the electricity generation sources of Ceylon Electricity Board

had been only 14.85 per cent.
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7.2. Introduction to Lakvijaya Power Station

7.2.1. Establishment and production capacity

One and only thermal power station belongs to the Ceylon Electricity Board located at Kalpitiya
— Norochchole area in the North Western Province is the Lakvijaya coal power station which has
the capacity of 900 MW. This power station had been located nearly 100 meters towards the
highland from Puttalam, maritime adjacent to Paniyadi and Narakkalliya villages, a distance of
about 12 Km via main road and Western direction of the town. Construction works of the first and
the second stages had been completed in March 2011 and May and September 2014 respectively,
and the power station is operated under 3 units with the capacity of 300 MW in each unit.

7.2.2. Skeleton of the power plant premises

The extent of the area where power station is located consists of 470 meters in width and 2000
meters in length approximately. One unit with the capacity of 300 MW contains 01 boiler, 01
steam turbine, one static electro precipitator (ESP) one flue gas desulphurization (FGD) and a
chimney with a length of 150 meters. The power station had been invented with “Low NOx
Burners which was a special formation being regulated the temperature in a manner that minimizes
Nitrogen Oxide exhausted in coal combustion. In addition, a coal yard, 46 Acres in extent and a
yard to deposit bottom ash, 25 Acres in extent had existed in that premises. This power station
generates 20 Kw of electricity and it will increase up to 220 Kw through the transformer and linked
to the National Grid via 2 transmission lines consisting of 2 circuits, the lengths of 117 Km and

100 Km through the Veyangoda and Anuradhapura sub — stations respectively.

7.2.3. Administrative powers of the power station

The Lakvijaya power station operates under a Chief Engineer and its organizational hierarchy is
as follows.
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Picture/ Diagram No 02 - Organizational Hierarchy of the Lakvijaya Power Station

7.2.4. Cost per unit of electricity and contribution to National grid

Sources mainly used for the production of electricity by the Ceylon Electricity Board are
classified as hydraulic power coal and oil and the contribution made by using those sources

during the year 2016 and the generating cost per unit is as follows.

Table No 06 - Electricity generating cost per unit and the generating contribution — 2016

Source Average cost per unit (for 1 | Electricity generation
KWh Rs)
Hydro power 4.60 24.6%
Coal 6.61 35.7%
Oil 23.46 16.2%
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Picture/ Diagram No 03 - Average unit cost —Rs (kwh) - 2016

25
20
15

10

0 .

Hydro power

Coal

Average cost per unit (for 1 KWh Rs)

oil

Source — (Generation Performance in Sri Lanka - 2016 - PUCSL, CEB Statistical Digest 2016 and

CEB) Annexe -07

7.2.5. Comparison of electricity generation cost of the Lakvijaya thermal power station

Comparison data in respect of cost incurred for the number of Gwh generated by the

Lakvijaya power station up to the year 2017 and the cost to be incurred for the production

of electricity of the same number of Gwh by the Kelanithissa power station which generates

electricity by using oil through the combine cycle is given below.

Table No 07- Comparison of generated cost of the Lakvijaya Power Station with the generated

cost of the Kelanitissa Power Station

Description Unit 15tstage 2ndstage Total

Lakvijaya Thermal Power Station
I

Net electricity generation Gwh 8,787.87 | 13,681.28 | 22,469.15
Il | Operating and maintenance costs per

unit of electricity Rs. 8.39 8.39 8.39
i

Approximate electricity generating cost | Rs. Mn 73,730.00 | 114,785.94 | 188,515.94
v

Agreed price Rs. Mn 70,525.00 | 126,945.00 | 197,470.00
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Combine Cycle electricity generation of Kelanitissa
Power station

\4 Net electricity generated by Lakvijaya

Power Station Gwh 8,787.87 | 13,681.28 | 22,469.15
VI | Operating and maintenance costs per
unit Rs. 24.00 24.00 24.00

VIl | Generating cost had 8787.87 Gwh of
electricity been generated by combine
cycle of the Kelanitissa power station Rs. Mn 210,908.94 | 328,350.72 | 539,259.66

VI A such, the total savings as a result of

generating electricity by lakvijaya

power station  (VII-111) Rs. Mn 137,178.69 | 213,564.78 | 350,743.47
Net Savings (VIII-1V) Rs. Mn 66,653.69 | 86,619.78 | 153,273.00
Annexe - 08

According to the above information, an expenditure of Rs.188,516 million had been incurred for the
production of 22,469 Gwh by the Lakvijaya Thermal Power Station by the year 2017. Similarly, had the
same number of Gwh been produced by the combine cycle of the Kelanithissa power station, the above

computation established that a sum of Rs.539, 260 million had to be incurred.

7.3. Lakvijaya power station and its environmental impact

7.3.1. Empowerment of the National Environmental Act No 47 of 1980 and North Western

Province Environmental Statute No 12 of 1990

7.3.1.1. The Central Environment Authority had been established under the National
Environmental Act No 47 of 1980 (Annexe 09) in the year 1981. Then the Ministry of
Environment and Natural Recourses (Currently the Ministry of Mahaveli Development
and Environment) established in the year 2001 in view of the objectives of integrating
development process of Sri Lanka and environmental affairs, is responsible for all
functions connected with the Central Environmental Authority. The legal powers of the
Central Environment Authority had been broadened under the National Environmental
(Amendment) Act No 56 of 1988 and Act No 53 of 2000 (Annexe -09). in compliance
with National Environmental Act, 25 sub offices had been established to cover all 09
provinces. In addition, 2 sub offices for the Kurunegala and Puttalam districts in the North
Western Province had been established. Making recommendations for industries proposed
to be constructed, issue of Environmental Protection Licences and environmental

management functions had been carried out by those 2 offices as well. (Annexe - 10)
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7.3.1.2.

7.3.1.3.

7.3.2.
7.3.2.1.

7.3.2.2.

Similarly, North Western Province Environmental Authority had been established in
terms of sub —section 2 (i) of part 1 of the North Western Province Environmental Statute
No 12 of 1990 (Annexe 11) under the Provincial Councils powers vested in the 13th
Amendment of the Constitution of the Democratic Socialist Republic of Sri Lanka in the
year 1987. In terms of sub — section 07 (i) of the Statute, a Provincial Environmental
Consultancy Council should be established and its members should be appointed by the
Minister in charge of the subject or among them a number of members should be
appointed. In terms of Section 7 (1) (m) of the Statute, one member should represent the
Central Environment Authority (Annexe - 11)

The fundamental case No 226/2006 (Annexe - 12) of the Supreme Court in 2006 stated
that the Provincial Council was directly responsible for the environmental problems arisen
from industrial processes in the North Western Province and accordingly the validity of
the National Environmental Act, No 47 of 1980 had been suspended within the North

Western Province.

Issue of Environmental Protection Licence

Under Section 23 (B) (i) of the National Environment Act (Annexe - 09) and Section
21 (1) of part (v) of the North Western Province Environmental Ordinance (Annexe — 13)
the Licence to be obtained by specific industries / processers had been annunciated and
that licence should be obtained from the Central Environmental Authority / Provincial
Environmental Authority. According to the nature of the industry and the entity to which
this environmental licence is issued, the validity period of the licence is determined. The
primary intention of the issue of this licence is the bearer of this licence is authorized to
discharge /deposit waste and or emit noise, vibrations, air emissions which may arise as a
result of the operation of the industry or process in accordance with the standards and
criteria prescribed by the Central Environmental Authority / the Provincial Environmental
Authority.

The first Environment Protection Licence had been issued on 30 June 2015 bearing No
3536/2015 dated 30 June 2015 (Annexe — 14) by the North Western Province
Environmental Authority for the period 30 June 2015 to 29 June 2016 for the Power

Station.
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7.3.2.3. The power station had requested the first renewal of the licence after 29 June 2016 and

the approval had been granted by the Authority on 30 June 2016 (Annexe - 15)

7.3.2.4. Even though the application for the renewal of Environment Protection Licence for the
year 2017/2018 had been presented on 14 June 2017 by the power station (Annexe - 16),
the approval had not been granted by the Provincial Environmental Authority even up to
the date of audit on 10 May 2018.

7.3.2.5. Interms of condition No 06 (Annexe - 17) of the licence bearing No 3536/2016 R1 issued
for the period 30 June 2016 to 29 June 2017 it was stated that the ground water should not
be used for the operations or any other activities of the power station without obtaining

the prior approval of the Water Resources Board.

7.3.2.6. Under Section 61 of the North Western Province Environmental Statute No 12 of 1990
read in conjunction with section 20 and 21 of the said Statute, regulations made by the
Minister had been promulgated by the gazette No 1685/11 dated 21 December 2010
(Annexe — 18). The condition No 07 (Annexe - 17) of the licence emphasized that the
power station should strictly adhere to orders in respect of ambient air quality as stated in

this gazette notification.

7.3.2.7. In terms of regulation No 8 of the licence, (Annexe - 17) the quality of fuel to be used for
the operation of the power station is stated as “good quality, low ash coal with Sulphur

content of 1% or less by weight shall be used for the operation of the plant.

7.3.2.8. In terms of conditions 13.5 of the Environment Protection Licence, records in respect of
the quantity of dangerous waste generated by operation of the project and its quality
should be maintained and such reports should be referred to the Provincial Environmental

Authority annually.

7.3.3. Standards and criteria issued in accordance with the National Environmental Act
Based on the ambient air quality regulations issued in accordance with the National

Environment Act, the environmental standards and criteria of the North Western Province

had been determined.
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7.3.4. Analysis of Environmental impact on landing and transportation of coal to yard and

the annual coal requirement

7.3.4.1. For the production of 300 MW capacity electricity, 110-114 metric tons of coal per hour
approximately is required and for the production of 900 MW capacity of electricity, it was
estimated that approximately 2,250,000 metric tons of coal is required annually. Coal for
the power station is supplied during the period from January to April and September to
December every year and the capacity of a vessel which transports coal is approximately
65,000 metric tons. Accordingly, the number of expected shipments per annum is 35
approximately.

7.3.4.2. According to the paragraph 2.2.3 of the environmental effect evaluation study report
prepared in March 1998, alternatives had been proposed to build a jetty for the facilitation
of loading imported coal to the yard. One alternative was to build a jetty with the length
of 4.2 Km and another alternative was to build a jetty with the length of 500 meters. The
power station had selected the alternative of construction of a jetty with 500 meters in

length.

7.3.4.3. Imported coal is transported to the jetty by barges (Capacity of a barge is approximately
1500-2000 metric tons) and the coal contains in the barge is passed on to the conveyor
belt through the cranes. (Capacity of 500 metric tons per hour) Metric tons of 15,000 —
20,000 are transported daily by average number of barges from 9 to 10 per day. This coal
is deposited in a yard, 41 acres in extent and this yard consist of 2 types viz: open and
close. Coal required for the operating process obtained from these yards and deposited in
coal bunkers. For the generation of 300 MW of electricity coal is stored in 5 such bunkers
and the capacity of one such bunker amounts to 350 metric tons approximately. Coal
deposited in one unit can be utilized for a period of 10 hours and to generate 300MW,
only 4 bunkers out of 5 are required. Particulars of number of vessels and the countries of

imports for the last 5 years are as follows.
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Table No 8 - Coal Imported country and number of arrivals of vessels from 2013 to 2017

Imported county Number of arrivals of vessels
2013 2014 2015 2016 2017
Indonesia 7 18 11 - -
Russia - - 21 4 -
South Africa 2 - - 25 37
Total 9 18 32 29 37

Picture/ Diagram No 04 - Coal yard and Conveyer belt by which coal is transported

7.3.4.4. The Minister of Transport and Civil Aviation had held discussions with the officials of

the Ministry of Power and Renewable Energy, Lanka Coal Company, Department of Sri
Lanka Railways and Holcim Lanka (PVT) Ltd. in the years 2015 and 2016 in respect of

the ability to transport coal by train from Trincomalee to the power station.

7.4. Quality to be available in coal

7.4.1. In terms of schedule 2.B of the bid document No LCC /16/T/1 agreed upon with the Lanka
Coal Ltd. by the Ceylon Electricity Board in respect of the procurement process and the
supply of quantity of coal required for the operation process of the Lakvijaya power station
during the period September 2017 to April 2019, quality of coal to be existed from the year
2013 to 2017 according to the information made available to audit by the Lakvijaya Power

Station was stated as follows. (Annexe — 19)
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Table No 09 - Anticipated qualitative requirement of coal

Parameter unit 2013/2014 | 2014/2015 | 2015/2016 | 2016/2017 | 2017/2018

GCV value Kcal/kg | 6300 6300 6300 6300 6,150
(Rejected | (Rejected | (Rejected | (Rejected | (Rejected
Value, less | Value, less | Value, less | Value, less | Value, less
than 5800 ) | than 5900) | than 5900) | than 5900) | than 5900)

Total moistures | % wt 12 12 12 12 12 or less
(Rejected | (Rejected | (Rejected | (Rejected | (Rejected
Value Value Value Value Value
More than | More than | More than | More than | More than
16% ) 16%) 16%) 16%) 16%)

Ash content % wit 11 11 11 11 11 or less
(Rejected | (Rejected | (Rejected | (Rejected | (Rejected
value more | value more | value more | value more | value more
than 16) than 16) than 16) than 16) than 16)

Fixed Carbon % wit 39 39 49.5 49.5 49.5

Volatile matter | % wt 42 42 27 27 31
(Rejected | (Rejected | (Rejected | (Rejected | (Rejected
Value Less | Value Less | Value Less | Value Less | Value Less
than 22) than 39.9) |than 39.9) | than 39.9) | than 39.9)

Sculpture % wt 0.9 0.9 0.5 0.5 0.5 or Less

content (Rejected | (Rejected | (Rejected | (Rejected | (Rejected
value more | value more | value more | value more | value more
than 1.2) than 1) than 1) than 1) than 1)

Size consist m | Mo | Less than 3 | Lessthan 3 | Lessthan 5 | Lessthan 5 | 3% or less

mire |% % % % (Rejected
tha | (Rejected | (Rejected | (Rejected | (Rejected | value more
n value more | value more | value more | value more | than 5%)
50 |than5%) |than5%) |than5%) | than 5%)
Le | Less than | Less than | Less than|Less than| 15%  or
ss | 25% 25% 30% Less|30% Less |less, less
tha | (Rejected | Less than|than 25% |than 25% |than 25%
n2 25% (Rejected | (Rejected | (Rejected
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value more
than 30%)

(Rejected
value more
than 30%)

value more
than 30%)

value more
than 30%)

value more
than 30%)

Hard grove grind | °H 45 45 50 51 50
ability med (Rejected | (Rejected | (Rejected | (Rejected | (Rejected
value less | value less | value less | value less | value less
than 40) than 40 | than 40 | than 40 |than 40
more than | more than | more than | more than
59) 59) 59) 59)
Reducing basis
Ash fusion 1,250 1,250 1,250
tempest - IDT °C (Rejected | (Rejected | (Rejected
value less | value less | value less
than 1150, | than 1150, | than 1150,
more than | more than | more than
1300) 1300) 1300)
Ash fusion 1325 1325 1,325
tempest - Fluid (Rejected | (Rejected | (Rejected
value less | value less | value less
than 1250, | than 1250, | than 1250,
more than | more than | more than
1500) 1500) 1500)

Accordingly, in the examination the anticipated qualitative requirements and the existed qualities

of imported coal during the period 2013 to 2017 the following were observed.

e Quality of coal imported in the years 2013,2014 and 2015 were observed as follows.
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Table No 10 - Quantity of coal deviated from qualitative requirements — 2013-2017

Quantity of coal deviated from qualitative requirements
Parameter (metric tons)

2013 2014 2015 2016 2017
GCV (below 5900) - 460,900 - - -
Moisture - 55,270 - - -
Volatile matter - 57,530 - - -
Sulpher - 114,269 - - -
Tolal quantity existed at a rejected - 575,169 - - -
level
Total coal purcheses 1,003,545 | 1,849,726 | 2,191,529 | 2,209,983 | 2,117,165
Quantity existed at a rejected level
as a percentage of total coal 0% 31.09% 0% 0% 0%
purcheses
7.4.2 In terns of section 3.4.3 (a) of the bid documents for the period 2017 to 2019, is the imported

7.4.3

74.4

745

stock of coal not in accordance with the expected specifications, provisions had been made to
accept those stocks by adjusting prices. The responsibility of the suppliers is terminated at the

port of loading under the ‘FOB’ pricing method agreed upon by suppliers (Annexe - 20)

According to the bid document 3.5.2, the independent inspectors had been appointed to check
the quality of imported coal stock at the port of loading and port of landing. The inspectors
check samples of coal taken after being loaded to the ship at the port of loading and issue
reports. These reports should be transmitted to the buyer via E- mail message within 3 days
after the completion of loading (Annexe - 21)

In order to assist the Special Standing Cabinet Appointed Procurement Committee (SSCAPC)
for the purchase of coal, a standing Technical Evaluation Board ,consisting of 7 members had

been appointed.(Annexe — 22)

In purchasing coal, a company should be selected by evaluating the minimum quotations to
get more economic benefit as well as in a manner to minimize the effect on environment arisen

while coal being combusted.
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7.4.6

In loading imported coal from the ship to the barges, coal fallen and are deposited around the

seabed and near the jetty.

7.5 By products of coal combustion (fly ash and bottom ash)

751

In the combustion for the electricity production process two main by products are created as
denoted fly ash and bottom ash. In order to prevent discharging fly ash in to environment Electro
Static Precipitator (ESP) is used. This instrument (ESP) is a plated filter containing opposite
charges and it filters 99.3 per cent of fly ash particles. Filtered fly ash is deposited on the plate
of the precipitator and fly ash is separated through vibrators fixed into it and deposited in large
bins. In generating 900 MW of electricity about a maximum 900 metric tons of fly ash and 180
metric tons of bottom ash are daily created as by products. At the planning stage of the project,
it was stated within the discharge methodology of ash that fly ash is taken by cement
manufactures and action would be taken to store bottom ash in the ash yard of the power station
for a period of 30 years. This ash yard is about 25 acres in extent. The anticipated life time of
one unit operated in the power station had been identified as 35 years at the planning stage and
as such the quantity of fly ash and bottom ash probable to be created form the year 2018 onwards
on the assumption that those 3 units would be operated at an efficiency level of 65 per unit (para

No -7.9.3) is calculated as follows.

Table No 11- Quantity of fly ash probable to be created since 2018 and onwards
- : uantity of
Year to be | Number (Efficiency Quantity of Sy ash g
level 65% ) fly ash
Beginning completed | of years quantity of fly | probable to be probable to be
Unit the life available created form
year time of 35 | from 2018 ash created per | created per 2018
years onwards day year onwards
(Metric tons) (Metric tons) (Metric tons)
1 2011 2046 28 195 71,175 | 1,992,900
2 2014 2049 31 195 71,175 | 2,206,425
3 2014 2049 31 195 71,175 | 2,206,425
Total 6,405,750
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Table No 12- Quantity of bottom ash probable to be created since 2018 and onwards

Unit (Efficiency Quantity of Quantity of
(\:{oerz;\]r }(e)tgg Nel;rpsber of level 65% ) fly ash fly ash
Beginnin P yeal quantity of fly | probable to be | probable to be
the life available
g year . ash created per | created per created form
time of 35 | from 2018
ears onwards day _ year 2018 pnwards
Y (Metric tons) (Metric tons) | (Metric tons)
1 2011 2046 28 39 14,235 398,580
2014 2049 31 39 14,235 441,285
3 2014 2049 31 39 14,235 441,285
Total 1,281,150

Observations made in the audit examination carried out relating to the discharging methodology of by
products stated above appear bellow.

Picture/ Diagram No 05 - Ash yard

7.5.2  About 425,008 metric tons of fly ash had been sold during the period 2015 to 10 may 2018 and
the balance metric tons of 443,909 fly ash had been deposited in the ash yard (Annexe — 23)

7.5.3 The National Engineering Research Development Center (NERDC) had recommended that fly
ash is suitable for the use of manufacturing cement and other construction work. Furthermore,
this center had entered in to a Memorandum of Understanding on 08 August 2017 with the

Ceylon Electricity Board to give technical knowhow to the small and medium scale

121




7.5.4

7.5.5

7.5.6

7.5.7

7.5.8

7.5.9

7.5.10

Industrialists for promoting and selling the products manufactured by using fly ash and bottom
ash (Annexe — 24)

Bids were called for the disposal of fly ash produced as a by product of combustion of coal in
the generation of 900 MW of electricity daily through the news paper advertisement,
published on 20 April 2017 (Annexe — 25) and 8 entities had entered into agreements to
purchase fly ash for a period of 5 years form 2018 to 2022 under quality No 1 and quality No
— 2.( Annexe — 26)

Subject to the conditions stipulated in the observations made by the Ministry of Finance and
Mass Media under Tender No - LV/CEPD/FLY/Ash/02 at the meeting of the Cabinet of
Ministers held on 22 November 2017, the approval had been granted for the sale of ash for a

period of 5 years in terms of paragraph 7.1 to 7.9 of the Cabinet Memorandum. (Annexe — 27)

Had the agreements relating to the above proposals been executed, the quantity of ash
exhausted annually amounted to 480,000 metric tons and an income of 874.95 million had
been estimated to earn therefrom. (Annexe — 28)

According by 30 cubes of bottom ash and 858 loads had been sold during the period from 2015
to 2018 and earned an income of Rs.438,335 by the power station. (Annexe — 29)

The remaining fly ash and bottom ash in the power station is deposited in a land near the power
station, 25 acres in extent. When the wind is getting up (May, June, July, August and

September off season), fly ash is accumulated to the environment.

When physically verified the land where ash was deposited, it was observed that these two

types of ash had been separately deposited.

When the fly ash is deposited in the yard, it mixes up with water and deposited being
transported by tippers and such ash had covered on the area of about 7 acres now as a ‘slurry’
which is a hardened waste. The Environmental Engineer of the power station said that the
height of the yard deposited ash by 10 may 2018 was nearly 10 meters and the height of the
capacity in which ash could be deposited was about 25 meters.
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7.5.11 When fly ash, mixed up with water is hardened, it does not add up to air as dust. How ever, fly

ash not mixed up with water can add to the air as dust.

7.5.12 In the electricity generating process, bottom ash would be wetness due to mix up with water.

Picture/ Diagram No 06 - Bottom ash being deposited in the yard

7.6 Maintenance of ambient air quality standards

7.6.1 Micro ash particulates generated in the process of coal combustion are emitted as fly ash with
heated air between the quantity of 12 to 14 tons per hour. This emitted air after being filtered
by ESP is entered in to the Flue Gas Desulphurization and this air is mixed up with sea water
and remove the air created by sulfur combustion and subsequently released to the high sky

through a chimney, 150 meters in height.

Picture/ Diagram No -07 Flue Gas Desulphurization and chimneys related to 3 units




7.6.2 According to the North Western Environmental Statute No 12 of 1990, ambient air quality

standard regulations had been gazetted by gazette notification extra ordinary No-1685/11 dated

21 December 2010. (Annexe — 18) Under this, tests to be carried out to ensure whether specific

air quality standards are maintained by using equipment approved by the Provincial

Environmental Authority. Six pollutants had been identified by this regulation viz:

01. Particulate matters

- PM1o (Air dynamic diameter less than 10 micro

meters)

02. Particulate matters -PM2s (Air dynamic diameter less than 2.5 micro
meters)

03. Nitrogen dioxide - NO2

04. Sulfur dioxide - SOz

05. Ozone - O3

06. Carbon Monoxide -CO

Few pollutants released to the atmosphere in the coal combustion are identified as follows

(Annexe — 30)

01. Particulate matters

02. Particulate matters

- PM1g
-PMa2s

03.
04.
05.

Nitrogen Oxide
Sulfur dioxide
Carbon dioxide

— NOy
- SO,
-CO;

06. Methane

-CH4

07. Heavy metals including mercury

7.6.3 Observations made in the examination of data made available to audit by the lakvijaya power

station in respect of ambient air for the period from 21 may 2018 to 02 June 2018 are as follows.

Table No 13 — Ambient air observation data

Date Unit 1 | Unit 2 Unit 3
Ambient air - NOx ,SO,,CO, CO2,02

21.05.2018 Unit shut down Tested Tested
23.05.2018 Not tested Tested Tested
25.05.2018 Tested Tested Tested
27.05.2018 Tested Unit shut down Unit shut down
31.05.2018 Tested Unit shut down Unit shut down
02.06.2018 Tested Tested Unit shut down

(Annexe — 31)
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7.6.4 Moreover, under the “MALE” convention, rain water be collected in batches for the
identification of the possibility of occurring acid rain due to inter border limit air pollution and
to implement the acid rain control projects and the quality of acidity minus kinetic should be
tested (Annexe — 32)

7.6.5 The contract valued at Rs. 3.95 million had been awarded to the Industrial Technology Institute
on 25 April 2018 by letter No-LV/T/2018/127 for carrying out a study on the quality of
combusted gases discharge through smoke pillars, efficiency measurement of the electro static
precipitator (ESP) which discharges micro particulates contained in the atmosphere and the
flue gas desulphurization (FGD) and to test noise, vibration and the quality of water.

7.7 Water supply for the cooling water system of the power station and the disposal process of

water in to the sea after being refined

7.7.1 Sea water is used for the cooling water system used for the operations of the power station and
58,000 cubic meters of water per unit per hour is obtained and it is approximately 1,000 cubic

meters per second.

Picture/ Diagram No 08 - Supply of water for the cooling water system

/

7.7.2 Tow parameters namely PH value and temperature are used for the raw water quality test.
Action to be taken to control the quality to be maintained at the discharging point of water in

to the sea again by testing those parameters.
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7.8 Underground water

7.8.1

7.8.2

In terms of gazette extra ordinary No- 2010/23 of 16 March 2017 of the Water Resources
Board (Annexe — 33) if government entities use a natural water spring or deep or shallow
underground water for their projects such projects should be implemented in compliance with
directions given by the Water Resources Board. The power station had requested to use 74

shallow wells by December 2017.

The contract for continuous ground water monitoring of surrounding area of the power station
had been awarded to the Water Resources Board by letter No — LV/T/2018/0126 of 23 April

2018 and its estimated value amounted to Rs. 3.95 million (Annexe — 34)

7.9 Performance of the power station and temporary suspension of operations.

7.9.1

7.9.2

7.9.3

Plant factor, Running plant factor and Available factor are the three indicators for the
measurement of performance in the electricity generation process. These indicators are

calculated as follows.

actual energy production during the nominal period

Plant factor = . . . .
potential energy production during the period

Running plant factor

The running plant factor of a generation unit is the ratio of the actual energy output of a
generation unit over a period of time to its potential output if it had operated at full nameplate
capacity during the period in which it has been operated.

duration in which the generation unit was available for operation

Availability factor =

total length of the period

This would identify the causes of unplanned or forced energy losses. Reducing outages
increases the number of operating hours, therefor, increases the plant availability factor.

The plant factor, running factor and the available factor of unit 1 of the lakvijaya power station
in the year 2016 had been recorded as 31.38 per cent, 39.93 per cent 48.23 per cent respectively.
This had been a low value as compared with the unit 2 and unit 3 (Annexe — 5)

Doable production capacity and the performance of the power station relating to the past 3

years is as follows.

126



Table No 14 — Production capacity and the performance of the power station.

Year Doable production Doable production Actual Actual production as
capacity capacity production | a percentage of
MW Gwh capacity | doable capacity
Gwh
2015 900 900*8,760/1,000= 7,884 4,443 56.35
2016 | 900 900*8,760/1,000= 7,884 | 5,047 64.01
2017 | 900 900*8,760/1,000= 7,884 | 5,103 64.72

7.9.4 Instances where operations of the lakvijaya power station had been temporary shut down during

the period form January 2016 to 30 April 2018 were observed as follows (Annexe — 35)

Table No 15 — Instances where operations of the power station had been shut down

Year No.of days shut| No.of days shut| No.of days shut
down by unit 1 down by unit 2 down by unit 3

2016 223.52 17.58 21.54

2017 55.31 53.43 82.0

30/04/2018 13.02 23.52 -

Total 291.85 94.53 103.54

Five main reasons had been identified for these temporary stoppages as follows.

1. Commissioning — Testing period to ensure the correct activation of the unit after

ok~ 0N

a major maintenance works

Internal fault
External fault

Maintenance

System Control Calls (SCC request)
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Table No 16 — Reasons for temporary stoppages of operations and occasions. (Annexe - 36)

System
Commiss | Internal External Maintenance | Control
_ -onning | faults fault Work requests
Unit and year Shut Shut Shut
down down Shut down | Shut down down
period - | period - period - period - period -
days days days days days
2016 9.68 137.49 29.38 40.89 6.07
Unit1 2017 | 531 ! ! !
Up to 10 may
2018 - - - 13.02 -
Uil .68 | 192.80 29.38 53.91 6.07
2016 - 5.63 11.95 - -
unit 2 2017 | 5321 0.22 ! !
Up to 10 may
2018 - 23.52 - - -
Uil | 8236 1217 : :
2016 - 6.14 15.40 - -
unit 3 2017 | 7114 ! 10.86 !
Up to 10 may
2018 - - - - -
Vil | 7708 15.40 10.86 :
Grand total 9.68 352.44 56.95 64.77 6.07

7.9.5 The Maintenance program to be carried out by the power station from the year 2018 to 2021

had been prepared. Accordingly, maintenance of work of main category in 2 units and the

second category in one unit had been planned in the year 2019. During this maintenance period,

the entire unit for which maintenance is required has to be stopped approximately 100 days

and 45 days. The power station had made a contribution of nearly 35 per cent to the national

energy generation process in the year 2017 but during such maintenance period the

contribution probably be reduced. (Annexe — 37)
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7.10 Meteorological data

Weather data collection units operated in the power station for the measurement of wind speed
and wind direction had been installed in 2 places and the data obtained from these units via a

pen drive and being observed (Annexe — 38)
7.11 Progress of programmes, implemented to prevent environmental complications.

Matters observed at the physical verification carried our on 10 may 2018 in respect of steps expected
to be implemented by the power station for the prevention of environmental issues contained in the
letter No —-PPM/LVC/&883/37-88 of 02 November 2017 to the Power Plant Manger addressed to the
District Secretary, Puttalm and the issues stated in the letter No-LVPP/PPM/e0¢-6/148 of 05 June

2018 (Annexe — 39) addressed to the Auditor General are as follows.

7.11.1 Problem 01- prevention of expanding dust particles available in the coal yard with the wind
7.11.1.1 Action 01 — putting up wind barriers around the coal yard.
7.11.1.1.1 Observation 01- The existing wind barrier around the coal yard comprises 15 meters in high and

460 meters in length. (Annexe — 40)

Picture/ Diagram No -09 Wind barrier existed around the coal yard

7.11.1.1.2 Observation 02 — The estimated cost of the wind barrier (Annexe — 41) proposed to be
constructed with a length of 1,183.5 meters prepared by the Ceylon Electricity Board on 29
September 2016 amounted to Rs.600 million approximately. The procurement process had been
initiated for this purpose since 05 October 2017 and this contract had been awarded on 05 February
2018 for a value of Rs.483,794,564 (Annexe — 42)
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7.11.1.2 Action 02 — Implementation of mobile water sprinkle machine and the water scattering system of
the coal yard.

7.11.1.2.1 Observation — Action had been taken to operate water scattering systems within the coal
yard in order to minimize the expansion of dust particulates generated while coal was
stacked and in removing coal from the coal yard for operating purposes and two mobile

sprinkle machines to minimize the expansion of dust particulates to the village.

7.11.1.3 Action 03 — Construction of a security zone between the coal yard and the village.

7.11.1.3.1 Observation 01 — As the coal yard had been broadened, the existing buffer zone had
narrowed and as such it was observed that there were more chances of expanding coal
power quickly by wind. Action had been initiated in the year 2017 to purchase a new 100
meters land strip (25 acres) to broaden this buffer zone.

7.11.1.3.2 Observation 02 — In order to minimize expanding coal dust particulates to environment,
various trees had been planted to create a green cover within this zone.

7.11.1.4 Action 04 — Covering the non usable coal stock by a chemical slurry.

Picture/ Diagram No 10 — Coal yard
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7.11.1.4.1 Observation - In order to prevent expanding dust particulates to the village by near,
generated from coal stored in the coal yard, 46 acres (360m x 510m) in extent and stores
capacity of 1.21 million metric tons and the Engineers of the power station said that this
chemical slurry could be used to minimize the risk of catching fire the coal stock and the

annual probable cost to be incurred thereon amounted to Rs.35 million.

7.11.2 Problem 02 — Minimization of extending fly ash

7.11.2.1 Action 01 — keep ash with moistness while being transported to the ash yard and
reloading.

7.11.2.1.1 Observations 01 — The anticipated cost for two type of methods viz: use of machines and
man power for levelling ash accumulated in the yard and covering the surfus of the ash
yard by using slurry mixed up with water and ash (a part of the yard about 7 acres)

amounted to Rs.55 million per year.

Picture/ Diagram No 11 — Ash yard

7.11.2.2  Action 02 — Putting up a wind barrier to the west wind direction of the ash yard (direction
to the sea)

7.11.2.3

7.11.2.3.1 Observation 01 - There was a chance of expanding ash towards the village by monsoon

wind during the monsoon season and as a precaution, the power station had planned to
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7.11.3

7.11.3.1

7.11.3.2

7.11.3.21

7114

7.11.4.1

711411

construct a wind barrier in the west direction of the ash yard. The estimated cost thereof
amounted to about Rs.300 million. Along with the progress of the construction of the wind

barrier in the coal yard. it was planned to commence this construction work as well.

Problem 03 - Impact on the oceanic resource and the fishermen in Kalpitiya area as a result

of discharging water form the water-cooling system of the power station.

Action 01 — Conducting continuous researches with the National Aquatic Resources and
Development Agency (NARA) on sea water temperature, PH value, solute oxygen,
plankton, inducing the behavior of other living beings.

Action 02 — Conducting sea bed surreys.

Observation 01 — Requests had been made from the University of Moratuwa to get surveys
done for the identification of the manner how coal was deposited in the sea bed by carrying

out sea bed surveys.

Problem 04 — Erosion of llanthadiya coastal line
Action 01 — Putting up break waters keeping a specific gap.

Observation 01 - Discussions had been held with the Department of Coast Conservation

for the prevention of coastal erosion’
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7.12 Comments of the third parties

Matters revealed at the interview held on 11 May 2018 with certain farmers, cultivating near the

power station and few fishermen living in the fisheries village are as follows.

Picture/ Diagram 12 - Interview held with few villages around the power station and the
cultivation around the power station.

7.12.1

7.12.2

Opinion of the farmers who were cultivating near the power station is that if an action is taken
to prevent damages caused to their houses, health and agricultural crops, as ash in the coal
yard and the ash yard is carried away towards the village during the off season of 6 months
from May to October which is a more windy period, the location of the thermal power station

is not a problem to them.

Another main problem the villagers face is that villages residing near the power station are not
getting electricity continuously throughout 24 hours a day even though a wind power station
and the lakvijaya power station are in operation in the Puttalam District. As such, a few
villagers said that this station was a hindrance to their day to day life and engage in agricultural

activities.
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7.12.3 Opinion of the people in the fisheries village is that the sea area belongs to them for fishing
had become smaller and their fishing are obstructed as coal ships and barges are always sailing

here and there.

7.12.4 Opinion of the fisherman is that as a result of discharging hot water from the water-cooling

system of the power station, fish and sea lives is damaged.

7.13 Media reports

Certain newspapers had reported that environment world be damaged by operations of the
thermal power station whereas some other newspapers had reported that such a damage reported

those news papers was not caused there from.

134



8.1

8.2

8.3

8.4

8.5

Observations

Source contribution for electricity generation

In the examination of electricity production data for the last 4 years, it was observed that the
average contribution of the lakvijaya power station is 32.58 per cent and contribution of hydro
and fuel is 28.08 per cent and 13.80 per cent respectively. (7.1.3)

Electricity generation cost

Instead of using sources with minimum cost, it was observed that attention was drawn to high

cost sources (7.1.6)

Electricity generation cost per unit in the lakvijaya power station and its contribution

It was observed that one third contribution of electricity production of the Ceylon Electricity
Board and the source with minimum second average cost of production per unit represents the

production of electricity by coal. (7.2.4)

Comparison of electricity generation cost of the lakvijaya power station

As compared with the Kelanitissa power station, a sum of Rs.350,743 million could be able to
save by the Ceylon Electricity Board form the lakvijaya thermal power station which generates
electricity using coal as a raw-material, when the contractual value of Rs. 197,470 million was

adjusted to this gross savings, the Board had sustained a net saving of Rs. 153,273 million (7.2.5)

Enforceability of the National Environmental Act No 47 of 1980 and the North Western
Province Environmental Statue No 12 of 1990

8.5.1 It was observed that the North Western Province Environment Consultancy Council had not

been implemented even by 10 May 2018 in terms of section 7(1)(k) of the Environmental
Statute (7.3.1.2)

8.5.2 It was observed that the Central Environment Authority had not intervened for environmental

8.6

issues arisen in the lakvijaya power station since the inception of operating process in the year
2011(7.3.1.3)

Issue of Environmental Protection Licence

8.6.1 The Environment Protection Licence had been issued by the North Western Province

Environmental Authority but intervention or any tests had not been carried out by the Central
Environment Authority (7.3.2.2)

135



8.6.2

8.6.3

8.6.4

8.6.5

8.6.6

In the renewal of the licence with 22 conditions issued by the Provincial Environmental
Authority to the power station, without being verified whether such conditions had been
satisfied and sufficient follow up of its accuracy had been carried out, that licence had been
renewed up to 29 June 2017. Accordingly, the attention of the authorities had not been drawn
in respect of probable environmental risk which would arise with the operations of the power
station. (7.3.2.3)

It was observed in audit that functions of the Lakvijaya Coal Power Station had been operated
without a valid Environmental Protection Licence during the period from 29 June 2017 to 10
May 2018 the date of audit. In terms of letter No. PEA/PKT/EPL/CH/H/149/2015 (Annexe -
43) addressed to the General Manager of the Ceylon Electricity Board by the Acting Director
of the Provincial Environmental Authority dated 09 August 2017, before the renewal of
Environment Protection Licence for the year 2017/ 2018, it was stated that documents / reports
to be submitted by the power station under 6 main parts. It was observed in Audit that the
environmental issues based on these requirements were not created only the year 2017 but they
were the issues for which attention should have been paid since the prior years. (It is further
cleared by issues stated in Annexe No 44) (7.3.2.4)

Even though ambient air quality regulations had included regulations respect of air identified
as materials attenuating ozone layer and air which would threaten environmental condition, it
was observed that ambient air quality regulations in respect of other pollutant air causes
exhausted while coal combustion process (eg :- Mercury, Carbon dioxide CO>) had not been
published. (7.3.2.6)

According to the condition No 06 “good quality” and “low ash coal” had not been clearly
defined and special attention was not paid on the standard permissible in the imported coal
(7.3.2.7)

In terms of condition No 13.5, the quantities and quality of hazardous waste generated at the
plant premises should keep the Provincial Environmental Authority informed on an annual
basis. However, this requirement had not been fulfilled continuously and it had not been
observed by the Provincial Environmental Authority. (7.3.2.8)
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8.7 Standards and criteria issued in teams of National Environment Act

Based on the standards and criteria issued in terms of the National Environmental Act,

environmental standards and criteria had been determined by the North Western Province.

However, it was observed that attention was not paid for the requirement arising for changing

those standards and criteria periodically in terms of industry by the Provincial Environmental
Authority. (7.3.3)

8.8 Annual coal requirement, landing and analysis of probable environmental impact by
transporting coal to the yard.

8.8.1

8.8.2

As the existing Jetty of the power station is shorter in length, vessels which carry coal had been
anchored nearly 4 Km away from the jetty. Furthermore, as vessels do not arrive during more
windy seasons, it was observed that during such periods coal is stored and as such dust is
spread. (7.3.4.2 & 7.3.4.3)

Even though discussions had been held with certain institutions in respect of the ability to
transport coal by train from Trincomalee to the power station, it was failed. (7.3.4.4)

8.9 Quality prevalent to coal

8.9.1

8.9.2

8.9.3

8.9.4

According to the data made available to audit, it was observed that 31.09 per cent of the total
quantity of coal imported in the years 2014/2015 had deviated from the specific standards.
(Annexe - 45) (7.4.1)

It was observed that attention had been drawn to take over stock of coal by the power station
by adjusting the prices when the stock of coal was received exterior to expected specifications,
the authorities had not sufficiently considered about the environmental damage due to

combustion of substandard coal. (7.4.2)

It was observed at a test examination relating to reports issued in respect of quality of stock of
coal that those reports were not issued within the specific periods and there were abnormal
delays as well. Since vessels carrying coal, leave from the loading port during this period hence
it was observed that the opportunity to reject the coal stock at the loading port itself, is deprived
of if it is established that coal stock is not up to the specific standard. (7.4.3)

In the standing Technical Evalution Committee appointment to check the quality of coal
purchased in the years 2016 and 2017 no member who had the expertise knowledge in

evaluating the impact caused to environment from coal, had been included. (7.4.4)
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8.9.5

A Video picture made available to audit observed that coal had dropped into the sea and
deposited near the jetty and the sea bed when coal transported from ships is loaded to the barges
(7.4.6)

Picture/ Diagram No 13 — The manner coal was dropped and deposited in the sea bed

8.10

8.10.1

8.10.2

8.10.3

8.11

8.11.1

2016(01/05 15:46:43 ) ¥ 2016/01/05°15:46:54 2056101105 15:47:01

By products of coal combustion (Fly ash and bottom ash)

Even though a Memorandum of Understanding had been signed on 08 August 2017 with few
entities by the Ceylon Electricity Board for the sale and promotion of products made by using
fly ash and bottom ash and to give relevant technology required therefor to small and medium

scale industrialists, it had not been satisfactorily implemented. (7.5.3)

Agreements relating to the proposals for the sale of this fly ash had not been executed even by
10 May 2018 (7.5.4)

It was observed that appropriate course of action should be taken to prevent, adding fly ash to
the environment. (7.5.8)

Maintenance of Ambient air quality standards

In terms of regulations published by the North Western Environmental Authority, heavy metals
including methane air and mercury discharged to the atmosphere by coal combustion had not
been covered. It was observed that air emission standards with sources in order to maintain
ambient atmospheric quality had not been published by a gazette notification. (Annexe - 46)
(7.6.2)
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8.11.2

8.11.3

8.11.4

8.12

8.12.1

8.12.2

8.12.3

In terms of continuous air emission observation data made available to audit relating to the
lakvijaya power station, only the content of nitrogen oxide (NOX) and sulfur dioxide (SO2)
exhausted to the atmosphere in the process of electricity production had been tested but other

creations had not been subject to continuous check. (7.6.3)

Data in respect of ambient atmospheric quality of the power station had not been analyzed by
the Central Environmental Authority (7.6.4)

Even though the contract had been awarded to the Industrial Technology Institute for the
testing of quality of combustion air exhausted through smoke pillars, sounds, vibration and the
quality of water, action had not been taken to get the expected tests done by the Industrial

Technology Institute even by 10 may 2018 by entering into a formal agreement (7.6.5)

Water supply to the water-cooling system of the power station and the process of
discharging water to the sea after being refined

It was observed that quality of sea water is measured only at the unit 1 by using online

monitoring sensors but the 2" and the 3" unit had not used those sensors (7.7.2)

Even though some potion of sea water used for the water-cooling system of the power station
is used for all functions of the canteen after being refined, it was observed that a continuous

quality check of the water was not carried out (7.7.2)

In the examination of data during the period from 2016 to 2018 observed that water discharged
to the sea after being refined had not been subjected to continuous laboratory test in the years
2016 and 2017 and such tests had been carried out monthly since the year 2018. Furthermore,
at the time of being physically observed at about 6.30 pm on 11 May 2018 at the discharging
point where water was discharged to the sea after being refined, the value of temperature was
32 C° and it had been a tolerable limit (Annexe -47) (7.7.2)
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Diagram No 14 — Discharge of water into the sea after being refined and the testing of the quality of that
water

8.12.4 Even though the study on the quality of discharging water through water refinement systems
such as the quality of water discharging through the water cooling system, industrial waste
water refinement, sewerage water refinement, refinement of processing water accumulated via
coal and ash yards had been awarded to the Industrial Technology Institute, it was observed

that agreements had not been entered into even by 10 May 2018. (7.7.2)

8.13 Underground Water

8.13.1 Even though the Lakvijaya power station had requested the approval of the Water Resources
Board in the following instances for the use of shallow wells, action had not been taken to

grant approval therefor (7.8.1)
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Table No 7 — Instances where lakvijaya power station had requested approval from the Water
Resources Board for shallow wells

Date Extent | Capacity No.of | Letter No Approval of
of wells the  Water
lands Resources

Board

07.09.2016 | About | About 6 meters in depth and | 67 LVPS/DGM/Civil/37- | Not given
45 water level stands at about | shallow | 23
acres | 3 meters depth form the | wells

surface

15.02.2017 | About | About 6 meters in depth and | 74 LVPS/DGM/Civil/37- | Not given
100 water level stands at about | shallow | 55
acres | 3 meters depth form the | wells

surface

05.12.2017 | About | About 6 meters in depth and | 74 LVPP/PPM/Gen/06- | Not given
100 water level stands at about | shallow | 93
acres |3 meters depth form the | wells

surface
(Annexe — 48)

8.13.2 Even though a contract for a sum of Rs.3.95 million had been awarded to the Water
Resources Board for continuous testing of the quality of underground water in the power
station premises and surrounding environment, action had not been taken to commence
testing even by 10 May 2018 having being entered into agreements.

8.14 Performance of the power station and temporary suspension of operations

8.14.1 In the examination of data from 2015 to 2017 an improvement of efficiency of the power
station was observed but it represented only 65 per cent of the maximum ability of production
capacity by the year 2017 (7.9.3)

8.14.2  As compared with the year 2016, temporary suspension of operations under various reasons

as stated in paragraph 7.9.4 in the unit 2 and unit 3 had increased by 204 per cent and 280
per cent respectively in the year 2017. In addition, the electricity production had not been
carried out for 352.44 days or 8,458 hours in all 3 units due to only internal causes during

the period under consideration (7.9.4)
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8.14.3

8.15

8.16

8.16.1

8.16.2

8.16.3

8.16.4

8.16.5

8.16.6

8.16.7

It was observed that planning maintenance functions in a manner that minimizing
interruptions happen to the national electricity generation can minimize problems arise,
thereof (7.9.5)

Weather data

It was observed that one weather data collection system had been inactivated during the
period form October 2017 to 10 May 2018. It was further observed that the direction of wind
and speed was not measured during 24 hours a day with more windy periods by the weather
data system (7.10)

Progress of programs implemented for the prevention of environmental issues

The existing wind barrier does not fully cover the front side of the coal yard. Blowing
direction and speed of the wind, since the beginning with monsoon wind is changed and as
such it was observed that expansion of coal dust by the above wind barrier could not be
completely prevented (7.11.1.1.1)

As the plan of the wind barrier proposed to be constructed had to be changed due to a 3™
party influence, construction works had not been started even by 10 May 2018. Accordingly,
it was observed that the construction work, could not be completed within the expected

timeframe and as such expected results could not be attained (7.11.1.1.2)

The water processing system had become inactive position by 10 May 2018 and it had been

a repairable position (7.11.1.2.1)

Purchasing process of new lands for the broadening of buffer zone had not been completed
even by 10 May 2018 (7.11.1.3.1)

Even though various trees had been planted around the power station premises, it was
observed that the anticipated forest cover, enabling to retain dust particles had not been
created even by 10 May 2018 (7.11.1.3.2)

Only the part of coal stock had been covered by using a chemical slurry by 10 May 2018
(7.11.4.1)

It was physically observed that machines and man power were used for the leveling of

clustered ash in the yard and covering the surface of the ash yard using a slurry mixed up
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8.16.8

8.16.9

8.16.10

8.16.11

8.17

8.18

with water and ash. Using these methods, an attempt had been made to maintain the
expanding of ash by wind at a minimum level. It was further observed that action should be

taken to maintain this process with a continuous supervision. (7.11.2.1.1.)

Construction of a wind barrier towards the west wind direction of the ash yard had not been
done even by 10 May 2018. (7.11.2.2.1)

It was observed that a study report on sea water temperature, PH value, solute oxygen
plankton and the behaviors of the sea lives had been presented in collaboration with the
NARA only for the year 2017. (7.11.3.1)

Even though requests had been made to the University of Moratuwa to conduct a survey to
identify the manner how coal had been deposited in the sea bed, such tests had not been
initiated even by 10 May 2018. (7.11.3.2.1)

Even though discussions had been held for the prevention of coastal erosion with the
Department of Coast Conservation, it had not been completed even by 10 May 2018
(7.11.4.1.1)

Comments of the 3 Parties

It was observed that even though power stations are built, villagers do not get 24-hour
electricity supply for their needs. (7.12.2)

Media Reports

A particular responsible officer of the power station had not been named in order to give
correct information to media comments and as such various individuals provide various
information to newspaper reporters. As a result, the correct information about the Power
Station would not be disclosed by media. It was observed that a particular person responsible
for this purpose could not be identified. (7.13)
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9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10

Recommendations

Implementation of the North Western Province Environmental Consultation Committee (8.5.1)

Assignment of responsibilities to the officers of the North Western Province Environmental
Authority to ensure the correctness of information presented by the Power Station in the process
of renewal of Environment Protection Licences (8.6.6)

Recognition and inclusion of significant standards and criteria in respect of air emission
exhausted in the coal combustion for the air emission regulations published by the Central

Environment Authority at present. (8.7)

Instead of storing excessive stock of coal for the use of off season, conducting a feasibility study
to find the possibility of transporting coal by alternative methods and to develop infrastructure
facilities. (8.8.1, 8.8.2)

Action is taken to procure coal in compliance with the agreed specifications even though the
imported coal is exterior to the expected specifications, instead of taking over that stock by price
adjustments. (8.9.1, 8.9.2)

Action to be taken to indicate a member with an expertise knowledge in environmental issues to

the Technical Evaluation Committee appointed for the purchase of coal. (8.9.4)

A suitable method should be initiated and implemented in a manner, minimizing the dropping

of coal to the sea while coal is landed to the barges from vessels. (8.9.5)

Paying attention of the officers to expedite the Memorandum of Understanding entered into with
the Sri Lanka National Engineering Research and Development Center for the disposal of ash
deposited in the yard expeditiously and to expedite the methodology of disposal of ash, instead
of depositing fly ash and bottom ash within the premises in which ash yard was located. (8.10.2)
(8.10.3)

Make aware of investors who can make various products by using this ash deposited in the ash

yard and ash generated from the Thermal Power Station, that this ash can be taken. (8.10.3)

Continuous monitoring of pollutant air of the Power Station and the introduction of an
appropriate methodology to check heavy metals. (8.11.2)
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9.11

9.12

9.13

9.14

9.15

9.16

9.17

9.18

9.19

9.20

9.21

9.22

9.23

Action should be taken to use the online monitoring sensors in the second and third units for
testing seawater quality. (8.12.1)

Formulation of an appropriate methodology to test the quality of water used by the canteen
located in the Power Station Premises. (8.12.2, 8.12.3)

Action should be taken to expedite continuous testing of underground water within the Power
Station and surrounding area considered as a national importance and periodical reviewing by

maintaining a data system thereon. (8.13.2)

Necessary action should be taken to use the present production capacity of the Power Station

with a maximum efficiency. (8.14.1)

Planning maintenance work in a manner not to interrupt the national electricity system. (8.14.3)

Preparation of a methodology by using an online meteorological data system for the
measurement of the direction and speed of the weather within the whole 24 hours during more

windy seasons. (8.15)

Broadening the existing wind barrier to minimize the environmental damage caused by the coal
yard. (8.16.1, 8.16.2)

Make the water scattering system active position. (8.16.3)

Expedite the broadening of buffer zone. (8.16.4)

Cultivation of tress suitable for the area for the creation of forest cover. (8.16.5)

Putting up a wind barrier for the ash yard. (8.16.8)

Action should be taken to get the survey carried out by the University of Moratuwa to verify the
manner how coal was deposited in the sea bed. (8.16.10)

Action should be taken to protect coastal line in collaboration with the Department of Coast

Conservation to prevent beach erosion. (8.16.11)
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9.24

9.25

9.26

Minimization of villagers protests made against the Power Station by providing continuous 24

hour electricity to villagers nearby. (8.17)

In order to prevent socializing false information, a representative nominated by the Power Station
should be appointed to provide information to media and make the general public aware of the

importance of the power station. (8.18)

In the accomplishment of targets contained in the Planning process prepared for the achievement
of objectives anticipated from this power station, the expected environmental accountability had
not been appropriately defined. As a result, it was observed that unexpected environmental issues
were arisen. Hence, action to be taken to contribute highest benefits to the national economy and
the society from the Power Station by minimizing economic, social and environmental cost

incurred on environmental issues.
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10  Conclusions

10.1

10.2 ,

10.3

10.4

10.5

10.6

It is concluded that management of fly ash and bottom ash generated by operations of the
Power Station, taking sufficient action for the control of dust available in the coal yard and
occurred adverse environmental impact due to non-talking action periodically by the Ceylon

Electricity Board.

It is concluded that even though agreements had been entered into with the parties by
identifying the industries which would be commenced by using fly ash and bottom ash
deposited in the Power Station now, they had not been successfully implemented and attention

of the Ceylon Electricity Board thereon was insufficient.

It is concluded that the buffer zone created for the minimization of environmental detriment

caused by ash expansion had not been successfully implemented.

It is concluded that the contribution made by the North Western Environmental Authority to
review test reports requires for the minimization of adverse impact probable to be caused by
the operations of the Power Station to the environment and taking action thereon when the

Environmental Protection Licence is renewed is insufficient.

As coal with high quality had not been used, ash generated by coal combustion had increased

and as such, it is concluded that environmental detriment had also increased thereby.

In taking necessary action to prevent adverse environmental impact of this project which
provides a considerable contribution to the national economy, it is concluded that operation of

this project is economically viable.

Sgd./ H.M. GAMINI WIJESINGHE

Auditor General

HM. Gamini Wijesinghe
Auditor General

29 March 2019
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CHAPTER 3
ELECTRICITY DEMAND: PAST AND THE FORECAST

3.1 Past Demand

Demand for clectricity in the country during the last fifteen years has been growing at an average rate of
about 6.0 % per annum while peak demand has been growing at a rate of 4.0 % per annum as shown in
Table 3.1. However the peak demand has grown at a rate of 3.4% during the last 5 years and energy
demand has been growing at a rate of 5.1% per annum. In 2016, the total electricity generated to meet
the demand amounted to 14,250GWh, which had been only 9,814GWh ten years ago. The recorded
maximum demand within the year 2016 was 2,453MW which was 2,283MW in year 2015 and
1.842MW ten years ago.

Table 3.1 - Electricity Demand in Sri Lanka, 2002- 2016

Year  Demand Avg. Total Generation Avg. Load Peak Avg.
Growth  energy Growth Factor Growth
Losses”

o aw (R (*0) (GWh) (%) %) (MW) (%)
2002 5638* 5.6 19.2 6810 4.4 54.7 1422 -1.6
2003 0209 10.1 18.4 7612 11.8 57.3 1516 6.6
2004 6782% 9.2 17.1 8043 5.7 58.7 1563 3.1
2003 7255 7.0 17.3 8769 9.0 57.3 1748 11.8
2006 7832 8.0 16.6 9389 7.1 56.6 1893 8.3
2007 8276 5.7 15.7 9814 4.5 60.8 1842 2.7
2008 84117 1.7 15.0 9901 0.9 58.6 1922 4.3
2009 844 0.3 14.6 9882 -0.2 60.4 1868 2.8
2010 9268 9.8 13.5 10714 8.4 62.6 1955 4.7

2011 10026* 8.2 13.1 11528 7.6 60.8 2163 106
2012 10475 4.5 11.2 11801 2.4 62.8 2146 -0.8
2013 106024 1.4 11.2 11962 1.4 63.1 2164 0.8
2014 11063 4.1 10.9 12418 3.8 65.9 2152 -0.6
2015 11786 6.5. 10.4 13154 5.9 65.8** 2283 6.1

2016 12785 8.5 10.3 14250 8.3 66.3** 2453 7.4
Gt 5 5.1% 4.8% 3.4%
year
Listl0 5.0% 4.2% 3.2%
year
Ll 6.0% 5.4% 4.0%
year

*Include Self-Generation
#%oad Factor includes Other RE
*Includes generation auxiliary consumption

Generation Expansion Plan-2017 Page 3-1
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J4 Base Demand Forecast 2018-2042

Base demand forecast for 2018-2042 was prepared as described in Section 3.3 for the planning horizon.
fo addition to that a number of demand forecast scenarios are prepared as described in section 3.6.

Table 3.3 shows the ‘Base Load Forecast 2018-2042°.

Table 3.3 - Base Load Forecast 201 8-2042

Demand Net Loss* Net Generation LS
Vear Demand
(GWh) GrO\E/;:)Rate %) (GWh) Grov(v'zl]Rate (MW)
2018 14588 6.8% 9.88 16188 6.8% 2738
2019 15583 6.8% 9.84 17285 6.8% 2903
2020 16646 6.8% 9.81 18456 6.8% 3077
. 2021 17478 5.0% 9.77 19370 5.0% 3208
2022 18353 5.0% 9.73 20351 5.0% 3346
2023 19273 5.0% 9.69 21342 5.0% 3491
2024 20242 5.0% 9.65 22404 5.0% 3643
2025 21260 5.0% 9.61 23522 5.0% 3804
2026 22332 5.0% 9.58 24697 5.0% 3972
2027 23459 5.0% 9.54 25933 5.0% 4149
2028 24639 5.0% 9.50 27225 5.0% 4335
2029 25867 5.0% 9.46 28570 4.9% 4527
2030%* 27164 5.0% 9.42 29990 5.0% 4726
2031 28388 4.5% 9.38 31328 4.5% 4939
2032 29637 4.4% 9.35 32692 4.4% 5157
2033 30926 4.3% 9.31 534099 4.3% 5381
2034 32251 4.3% 9.27 35546 4.2% 5612
2035 33642 4.3% 9.23 37063 4.3% 5854
2036 35090 43% 9.19 38642 4.3% 6107
@ 2037 36613 4.3% 9.15 40302 4.3% 6372
2038 38165 4.2% 9.12 41992 4.2% 6642
2039 39733 4.1% 9.08 43699 4.1% 6915
2040 41324 4.0% 9.04 45431 4.0% 7193
2041 42967 4.0% 9.02 47227 4.0% 7481
2042 44700 4.0% 9.00 49121 4.0% 7784
i 5.9% ! 5.9% 5.1%
* 10 Year Average 5.4, 5.4% 479%
Growth
o Yéi;";‘,;’;rage 5.0% 4.9% 4.5%
2 Yg‘:}ﬁ‘f"j‘g"" 48%) 4.7% 4.4%

*Net losses include losses at the Transmission & Distribution levels and any non-technical losses. Generation (Including
auxiliary consumption) losses are excluded. This forecast will vary depend on the hydro thermal generation mix of the future
**1t is expected that day peak would surpass the night peak from this year onwards

Generation Expansion Plan-2017 Page 3-9
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Owenership & Trpe of Power

Srarfiont e “
2016 2017 Change 2416 2017 ¢ h:ngc
CEB: Total 6 26 8.0% 2.891 3.80% D3,

Hudro S A 0.1 13N 1391 s

Thermal (O] Iy 7 0.0"% Ngns &L l}_;,, I‘

Thermat (Coal) 1 i 0.0% 500 anG & 1y,

ORE (Wind)/ ! n 0.0% 3 B 0.0
ppp:  Total 206 221 7.3% 1.127 1.189 3.57,

221 ORE (Mini Hydra) 172 182 5.8% 342 334 349
Thermal (O} 3 6 20.0% 1 pre) A g0
tnermal — L& ore aW’fnd‘) L5 (5 0.0% f:; T:g _;u
- 215, ORE (Other) 14 18 28.6% 43 77 TO.4Y
Total 232 (237 6.5% 4018 3087 1.7%%
ORE - Other Renewable Energy (Mini Hydro, Solar. Dendro. Biomass, Wind)

. Generation {GWh) Perceatage of Total
Ownership & Souree 2016 2017 % increase 2016 2617
CEB: Total 10,827 10,693 -1.2%e F6.5% 72.9%0

Hydro 3.481 3,059 -12.1% 2160, 20.8%

Thermal (Oil) 2297 2.529 10.1%% 16.2% 17.2%

Thermal (Ceal) 3.047 5.103 1.1% 33.7% 34.8%

ORE {Wind) 2.1 22 2.8% 0.0% 0.0%
ppP:  Total 3322 3,978 19.8% 23.3%0 27.1%

ORE (Mini Hydro) 739 BES 28.0% 3: 2% 6.1%

Thermal (Oil) 2,164 2.516 16.3% [5.3% 171

ORE (Wind) 343 365 6.4% 2.5% 1.5

ORE (Other) 76 152 99.5% 0.5% 1.0%
Total Generation 14,148 14,671 3.7% L0000 1000%%
Av. Dailv Generation -GWhiday 38.66 40.19 4.0%

Generation by Seurce (GWh) lnstalled Capa by Source W)

2016 2017 % increase 2016 2017 Te iOCTEASE
Major Hydro 3.481 3,059 -12.1% 1.384 139l 0.3% |
ORE (Mini Hydro) 739 945 28.0% 342 334 3.y
Total Hydro 4220 4,004 -5.1% 1.726 1,743 1%
Thermal (Oil) 4,461 5.043 13.1% Lo1s 1233 3%
Thermal (Coal) 5.047 5,103 1.1% oQ0 QOU '\,vl_l.)".'-“?-. -,
ORE (Except Mini Hydro) 421 519 23.2% 177 209 13.1%
Total Generation 14,148 14,671 3.7% 4018 4087 1.7
Day Maximum Demand (MW)  2,106.3 22642 - 58, *On Monday. 35 Aprl ST
Night Maximum Demand (MW)  2,452.9% 2.523.2%*% 30, *=On Wednexdad: 17 Ay 20
Huydro Reservoir Capacity {GWhj} 1,239 1,258

GENERATION STATISTICS

Generation by Owaership - 2016 & 2017
2016

2017
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1 8en® 04

" GENERATION STATISTICS

Owenership & Source No.of Power Stations Installed Capacity in MW,
0/0 a/ﬂ
¢ ; 2013 2014 Change 2013 2014 Change
C.E.B. - Total 25 25 0.00% 2,228 2824 26.75%
- Hydro 17 17 0.00% 1.381 1.377 1.18%
- Thermal - Oil - 6 & 0.00% 564 544 -3.55%
- Thermal - Coal 1 1 0.00% 300 500 200.00%
- Wind 1 1 0.00% & 3 0.00%
P.P.P. -Total 155 174 12.26% 1,127 1,108  -1.68%
- Hydro - Small 131 144 9.92% 264 288 9.14%
- Thermal 7 6 -14.29% 771 671 -12.97%
- NCRE - Wind 10 15 50.00% 78 128 63.73%
- NCRE - Other 7 g 28.57% 14 21 48.75%
STITERAR e 1Rt e B A L ke IR

.NCRE Non Conventlonal Renewable Energy ( r Solar Dendro BIOET\&SS Wmd)
- i) P":cen‘tageof'fotal
‘increase : _'2013__ i E2014

CEB. Totai 8744 8532 -2.4% 73% 69%
- Hydro 5990  3.632  -38.4% 50% 29%

- Thermal - Oil 1.283 1,696  322% 11% 14%

- Thermal - Coal 1.469 3202  118.0% 12% 26%

ind 23 2.1 8.4% 0% 0%

'P.P.P. -Total 3154 3825  213% 27% 31%
' - Hydro - Small 916 902 15% 8% 7%
-Thermal 1.977 2610 32.0% 17% 21%

- NCRE - Wind 232 270 164% 2% 2%

_ - NCRE - Other 28 43 52.7% 0% 0%
Total Generation® = . 11,898 12357  398%  100%  100%

- Av. Daily Generation - GWh/day 32.60 33.86 3.9% * Refers Net Generation

Ge“emﬁ“b?SaurcelnGWh g e e _I;;s'ltall'!ed"'b_éﬁa* by Source in MW.
| Hydro 6,906 4534 -34.3% 1,625 1,665 2.47%

| Thermal - Ol 3260 4305 321% 133 1215 -8.99%
| Thermal - Coal 1469 3202 1180% 300 900  200.00%
'NCRE e e W S L 14 96 153  59.49%
Total Generabon B e R T T e 12,357 39% 3355 3932 17. 20%

‘_ Day Maximum Demand in MW. 1.853.56 18343 -1.04% *-AtMonday 8th April, 2013
Night Maximum Demand in MW, 2,164.2* 2,151.7**  -0.80% **- At Monday 19th May, 2014

Hydro Reservoir Capacity in GWh 1,259 1,259

Generation by Ownership - 2013 & 2014 Generation by Source - 2013 & 2014

2013 2014 2013 2014

73% €9% 58% 2%

7 2o
27% 3%

28%

BCa EB|P i 0o
ces PP B Hydro © Thermal-Oil T Thermal-Coat 8 NCRE
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Owenership & Source of

Power Station

No.of Power Stations

Installed Capacity in MW.

2014 | 2015 % 2014 2015 %

Change Change

C.E.B. - Total 25 26| 4.00%| 2,824 2,884| 2.12%
- Hydro 17 17 0.00% 1,377 1,377 0.00%

- Thermal-Oil 6 71 16.67% 544 604| 11.03%

- Thermal-Coal 1 0.00% 900 900| 0.00%

- Wind (NCRE) il 1 0.00% 3 3 0.00%

P.P.P. - Total 174 184| 5.75%| 1,108 963|-13.13%
- Thermal 6 4| -33.33% 671 511 -23.85%

- NCRE Mini Hydro 144 154 6.94% 288 307 6.60%

- NCRE - Wind 15 15 0.00% 128 124| -3.58%

- NCRE - Other 9 11| 22.22% 21 21| 047%

Total 199 210 5.53%| 3,932 3,847| -2.17%

NCRE - Non Conventional Renewable Energy (Solar, Dendro, Biomass, Wind, Mini Hydro)

Generation - GWh

Percentage of

Ownership & Source Total

2014 | (2015 % 2014 | 2015
increase

C.E.B. - Total 8,532| 10,399 21.9% 69% 79%

- Hydro 3,632 4,904 35.0% 29% 37%

- Thermal-Oil 1,696 1,050| -38.0% 14% 8%

- Thermal-Coal 3,202 4,443 38.8% 26% 34%

- Wind (NCRE) 21 11| -50.2% 0% 0%

P.P.P. - Total 3,825| 2,691 -29.6% 31% 21%

- Thermal 2,610 1,225| -53.1% 21% 9%

- NCRE Mini Hydro 902 1,065 18.0% 7% 8%

- NCRE - Wind 270 342 26.6% 2% 3%

- NCRE - Other 43 59 38.1% 0% 0%

Total Generation * 12,357( 13,090 5.9% 100%| 100%
Av. Daily Generation GWh/day 33.86| 35.86 5.9%

*Refers Net Generation
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Station

Generstion by Ownership - 2016 & 2017
2017

2016
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LIEg
(<3

Generation by Source -

2016

o

2016 2017 Change W6 2017 ( h::ngc

CEB: Total 26 26 0.0% 2891 2898  gae,

Haydro 17 (7 0.0% 1384 1391 gs

Thermal (il 7 7 0.0% 604 604 0.0°,

Thermal (Coaid 1 i 0.0% GO0 901) 0.0

ORE (Wind) | i 0.0% 3 1 oom

PPP:  Total 206 221 7.3% LI27 1189  s55%

ORE (Mmni Hydro) 172 182 5.8% 342 354 34%

Thermal (Oil) 5 6 20.0% 611 629 29%

ORE (Wind) s 15 0.0% 128 128 0.0%

ORE (Other) 14 18 286% 45 77 704%

Total 232 247 6.5% 4018 4,087 1.7%
ORE - Other Renewable Energy (Mini Hydro, Solar, Dendro, Biomass, Wind)

e il £ : Generation (GWh) Percentage of Total
Cunership & Dol 2016 (2017 % increase 2016 2017
CEB: Total 10827 10693  -12% 765%  T.9%

Hydro 3481 3,059  -121% 24.6%  208%

Thermal (Oil) 2297 2529 10.1% 162%  172%

Thermal (Coal) 5047 5,103 1.1% 35.7%  348%

ORE (Wind) 2.1 22 2.8% 0.0%  0.0%

PPP: Total 3322 3978 . 198% 23.5%  27.1%

ORE (Mini Hydro} 739 945 28.0% 3.2% 6.4%

Thermal (Oil) 2,164 2,516 16.3% i53%  17.1%

ORE (Wind) 343 365 6.4% 2.4% 25%

ORE (Other) 76 152 99.5% 05% 0%

Total Generation 14,148 14671 - 3.7% 1060.0%  100.0%
Av. Daily Generation - GWh/day 3866  40.19 4.0%

Generation by Source (GWh) Instailed Capa. by Source (MW)

A . 2016 2017 %increase 2016 2017 % increase

Major Hydro 3481 3059  -12.1% 1384 1391 0%

ORE (Mini Hydro) 739 945  28.0% 32 354 A%

Total Hydro 4220 4004  -5.1% 1726 L7as o L1

Thermal (Oil) 4461 5045  13.1% h21s 1233 1%

Thermal (Coal) 5047 5,103 1.1% 900 900  00%

ORE (Except Mini Hydro) 421 519 23.2% 177 209 BRI%

Total Generation 14148 14671 37% 4018 4087 LT

Day Maximum Demand (MW)  2,1063 2,264 7.5% *On Monday, 25 Apnl 2010

Night Maximum Demand (MW) 24529 2,532 7.4% *"On Wednesday. I7Mar =00

Hydro Reservoir Capacity (GWh) 1259 1258

21016 & 2017
2017
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5. Plant Factor

The plant factor of a power plant is the ratio of the actual energy output of the power plant over a 0
period of time to its potential output if it had operated at full nameplate capacity the entire time. f
Plant Factors vary greatly depending on the type of power plants and it is calculated according to the QQC
following formula. ~
Actual Energy Production During the Nominal Period @
Plant Factor = <\

Potential Energy Production During the Period

Calculated plant factors for all grid connected power plants for the year 2016 are listed below.

]
’ 2
{f )
y SR o P | LLDU s L ERRellon\Y) o L TALAT
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g 114250 33.1%
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i . 12.0%
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K BESSOR /107 1 & 55.2%
N 65.2 44.83 7.8%
& 50.8 1290 @ 284%
A O S o O P & 1 0.0%;%
270 893.04 37.7%
163 '795.27 55.5%
100 387.19 60.4%
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IGENERATION PERFORMANCE IN SRI LANKA 2016]

6. Running Plant Factor

The running plant factor of a generation unit is the ratio of the actual energy output of a generation

unit over a period of time to its potential output if it had o

the period in which it has been operated.

Running Plant Factor shows the extent to which the generation units have been o

are running out of their nominal capacities.

perated at full nameplate capacity during

perated when they

Calculated running plant factors for CEB owned generation units in year 2016 are listed below.

CEB Hydro
Plant Unit Running PF Plant Unit Running PF
Canyon 1 64% 3 68%
2 62% Upper Kotmale 1 72%
Wimalasurendra 1 65% 2 71% (
2 66% Kotmale 1 67%
New Laxapana 1 50% ‘ 2 64%
2 48% | 3 64%
Old Laxapana 1 54% Randenigala 1 85%
2 61% 2 92% Gk
3 57% Rantmbe 1 82%
4 54% 2 84%
5 54% Samanalawewa 1 56% it
Polpitiya 1 54% ) 2 59% 2
2 62% |- Kukule 1 86%
Ukuwela 1 98% 2 86%
2 96% Inginiyagala 1,2,3,4 18%
Bowatenna 39% Udawalawe 1,2,3 29%
Victoria 1 64% | Nilambe 1,2 50% (;
2 64% |\
CEB Thermal
Plant Unit Running PF Plant Unit Running PF
Kalanithissa Gas iE 80% Sapugaskanda 1 73%
Turbines 2 69% |
2 84% 3 67% -
4 67% a 79% r
> 80% Sapugaskanda 5 84%
7 83% Extension 6 84% [
Kalani.thissa GT 89% 7 23% ]
Combined Cycle ST 949, 2 T |
13| Page
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[GENERATION PERFORMANCE IN SRI LANKA 2016}

Plant Unit Running PF Plant Unit Running PF
9 86% Uthuru lanani 1l 99%
10 83% 2 98%
11 86% 3 98%
12 84% Barge .100% -
Lakvijaya 1 173% 100%
86% 100%
87%" 100%
IPP
1)
Plant Running PF
Asia Power 96%
AES Kalanithissa 92%
ACE Embilipitiya 92%

Note: Running Plant Factors for West Coast power plant and all SPPs were not calculated since the
operation durations of those plants were not available.

14 |Page
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{GENERATION PERFORMANCE IN SRi LANKA 2016]

7. Generation Cost

113,379
A s e -
213,066 14.79

14,408

Source: LISS Data

Note: Loan installment cost component is not included in the cost figure of Puttalam Coal plant

15|Page
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{GENERATION PERFORMANCE IN SRI LANKA 2016}

10. Availability Factor

The evaluation of availability of a power plant is one of the most important tasks at any power
station. To analyze plant availability performance, generation unit outages should be scrutinized to
identify the causes of unplanned or forced energy losses and to reduce the planned energy losses.
Reducing outages increases the number of operating hours, therefore increases the plant availability
factor.

Availability Factor of a generation plant can be calculated using the formula given below.

Duration in which the generation unit was available for opertaion
Total length of the period

Availability Factor =

Total Availability Factor for all CEB generation units in 2016 = 86%
Availahility Factor for CEB hydro generation units in 2016 = 89%
Availability Factor for CEB thermal generation units in 2016 = 84%
Availahility Factor for CEB wind generation units in 2016 = 64%

Calculated availability factors for CEB owned generation plants in 2016 are listed below.

CEB Hydro
Plant Unit | Availability Plant Unit | Availability
factor (%) factor (%)

Canyon 1 95% 3 96%

2 98% Upper Kotmale 1 89%
Wimalasurendra 1 86% 2 94%

2 86% Kotmale 1 77%
New Laxapana(3)| 1 87% 2 90%

& 2 91% 3 83%

Old Laxapana 1 96% Randenigala ® 1 88%

2 93% 2 89%

3 93% Rantmbe 1 96%

4 97% 2 97%

5 96% ‘Samanalawewa 1 90%
Polpitiva. (3 1 85% @ 2 89%

2 89% Kukule 1 91%
Ukuwela 1 85% 2 92%

2 72% Inginiyagala 1,2,3,4 91%
Bowatenna 96% Udawalawe 1,2,3 42%
Victoria.. (1) 1 83% Nilambe 1,2 95%

2 88%

18| Page
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[GENERATION PERFORMANCE IN SRI LANKA 2016]

CEB Thermal
Plant Unit | Availability Plant Unit | Availability
factor (%) factor (%)

Kalanithissa Gas 1 93% 9 88%
Turbines —10 88%

2 70% 11 90%

4 5% 12 91%

3 St lakvijaya 3 | 1 40%

5 1% 2 96%
*Kalanithissa @ | GT 70% 3 94%
€ombined Cycle 649

Y 3l 64% Uthuru Janani: 1 79%

Sapugaskanda 1 69% 2 79%

2 81% 3 84%

3 85% Barge 1 98%. (

4 69% > 96%
Sapugaskanda 5 85% 3 98%
Extension 6 90% Aziane 7 98%0

7 81% . - i

8 ga% || “ ¢

CEB Wind Plant

Plant | Unit Availability i
‘ z factor (%)
| Wind | 12345 64% |
IPP
Plant Availability @
factor (%)
Asia Power 32%
AES Kalanithissa 94%
ACE Embilipitiya 58%

Note: Interruption data is available only for CEB owned power plants and some IPPs

19|Page
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{GENERATION PERFORMANCE IN SRI LANKA 2016 \\

7. Generation Cost

S
213,066

Source: LISS Data

Note: Loan installment cost component is not included in the cost figure of Puttalam Coal plant
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Clarificatlons

1.1 Annual Generation of LVPP for 2016

Unitol Unit 02 Unit 03 Total for the Year
Gross N Gross Net Energy Gross &t Gross Net Energy
Year Energy Energy
Energy cent Energy Sent Energy Sent Energy Sent
h Wh
(GV\T_’_ | out(Gwh) {GWHh) Out(GWh) (GWh) Out{GWh) {(GWh) Out(GWh)
2016 | 826.96 729.99 2,383.01 2,158.52 2,365.48 2,158.08 5,575.45 5,046.60

1.2 Plant Factor

Plant Factor = Gross Generation for the year / [ Unit Capacity x Total hours for the year]

Plant factor for 2016 was calculated using the below formula.

Ex: Plant Factor for Unit 01 = [826.96 x 10000] x100% /[300 x 366 x 24 ] = 31.38%

1.3 Running Plant Factor

Running plant factor for 2016 was calculated using the below formula.

Running plant factor = Running hours for the year/ Total hours for the year

Ex: Plant Factor for Unit 01 =3419.6 x 100 % /[366 x24]1=38.93 %

Running (h)
Unit 01 3,419.60
(,' Unit 02 8,362.17
Unit 03 8,267.02

1.4 Generation Cost & 1.5 Average Unit Cost

Please refer the table below

= ‘mailss IQCZC'.?,,-
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2016
1|Personnel Expenses 1,197,623,850.19
2|Material Expenses

Deisel 558,269,782.85
Coal 20,204,026,264.51
Demmurages 115,070,655.31
Others 646,958,757.39
Total Material 21,524,325,460.06
3|Accommodation Expenses 89,224,222.37
4|Transport & Communication Expenses 90,059,395.18
S5|Depreciation 6,755,831,067.21
6{Other Expenses
CMEC 3,563,583,689.00
Others 125,243,985.23
Total Other Expenses 3,688,827,674.23
7|Finance Cost 2,908,202.28
Grand Total (LKR) 33,348,799,871.52
Net Generation (GWh) 5,046.60
Unit Cost (LKR/kWh) _6.61/

16 Availability Factor
Following equation was used to calculate the availability factors.

Availability factor = (Total Hours for the period x Total plant installed capacity — 2
Breakdown Outage Hours of individual units x installed individual unit capacities)/(Total
Hours for the period x Total installed plant capacity)

As per LVPP data, breakdown outage hours of the units for 2016 are,
Unit 01 - 4547:45:52 (hh:mm:ss)

Unit 02 - 559:52:08 (hh:mm:ss)

Unit 03 - 641:01:42 (hh:mm:ss)

Note : This breakdown outage hours includes the forced outage ours of the plants and the loss of
running hours due to plant deloadings resulted from faults of the plant.

Ex : Availability factor for unit 01 = 300 x [8784- 4547.76) x100 %/ [300 x 8784]=48.23 %
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North Western Province Environmental
Statute No. 12 of 1990

A STATUTE TO PROVIDE FOR THE ESTABLISHMENT OF THE NORTH WESTERN
PrROVINCE ENVIRONMENTAL AUTHORITY, TO MAKE PROVISION WITH RESPECT
TO THE POWERS, FUNCTIONS AND DUTIES OF THAT AUTHORITY AND TO MAKE
PROVISION FOR THE PROTECTION, MANAGEMENT AND ENHANCEMENT OF THE
ENVIRONMENT AND FOR THE REGULATION MAINTENANCE AND CONTROL OF
THE QUALITY OF THE ENVIRONMENT,

BE it passed by the Provincial Council of the North Western Province of
the Democratic Socialist Republic of Sri Lanka as follows:

1. This statute may be cited as the North Western Province Environmental ~ Short title and
-Statute No. 12 of 1990 and shall come into operation on such date as the da=lofipeation®
(Jrovincial Meinister in charge of the subject of Local Government, herein-
after referred to as the Minister, may appoint by notification in the Gazette.

PARTI

ESTABLISHMENT OF THE NORTH WESTERN PROVINCE
ENVIRONMENTAL AUTHORITY AND AN
ENVIRONMENTAL COUNCIL

Authority called North Western Province Environmental Authority: the Authority .

(2) The Provincial Environmental Authority established under sub-
section (1) shall consist of the persons who are for the time being members
of the Authority under subsection (1) of section 3.

(3) The Authority shall, be a body corporate and shall have perpetual
succession and a common seal and may sue or be sued in such name.

( 3. (1) The Authority shall consist of three members appointed by the =~ Members “dm;
Chief Minister of the North Westem Province in consultation with the 2:::;3 e
Minister— '

(@) one of whom shall have adequate expertise and qualifications in
the subject of the environment ; and

(b) one of whom shall have suitable administrative skill and experi-
ence in environmental management.

(c) one of whom shall be the Chief Secretary of the North Westem
Provincial Council or the officer discharging the duties of that
office.

(d) The Chief Secretary of the North Western Provincial Council or
the officer discharging the duties of that office shall be the
Chairman of the Provincial Authority.

(e) The Chairman of the Provincial Authority shall appoint the
Commissioner of Local Government or the officer discharging
the duties of that office as the Secretary of the Authority.
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7. (1) There shall be established a Provincial Environmental Advisory;

Coun

North Western Province Environmental 3
Statute No. 12 of 1990

| (bereinafter referred to as “the Advisory Council’) which shall

consist of the following members appointed by the Minister or of such

number of Members as may be appointed out of them.

(@)

®

(©)

@

)

)

(h)

®

)

(9]

@

Secretary to each Provincial Ministry of the Provincial Council of
the North Western Province or a senior officer of each Provincial
Ministry nominated by the Provincial Minister concemed.

Director of Health Services of the Provincial Council of the North
Western Province or the officer discharging the functions of that
office.

Director of Education of the Provincial Council of the North
Western Province or the officer dlschargmg the functions of that
office.

Director of Agriculture of the Provincial Council of the North
Westem Province or the officer discharging the functions of that
office.

Director of Agrarian Services of the Provincial Council of the
North Westem Province or the officer discharging the functions
of that office.

Provincial Director of the Road Development Authority of the
North Western Province or the officer discharging the functions
of that office.

Chief Forest Officer of the Forest Department of the North West-
em Province or the officer discharging the functions of that
office.

Director of Industries of the Provincial Council of the North
Western Province or the officer discharging the functions of that
office.

Director of Fisheries of the Provincial Council of the North
Western Province or the officer discharging the functions of that
office.

Provincial Manager of the North Western Province of the National
Housing Development Authority appointed with the concur-
rence of the Government or the officer discharging the functions
of that office.

Land Commissioner of the Provincial Council of the North West-
em Province or the Officer discharging the functions of that
office.

Any other officers of the Provincial Council nominated by the
Provincial Minister in charge of the subject of Environment.

(m) The following officers, discharging functions in relations to the

North Western Province, who will be rominated by the Minister
in charge of the subject of environment in consultation with the
government,

Provincial
Environmental
Advisory Coundil.
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Disqualification
of Members.

4 North Western Province Environmental
Statute No. 12 of 1990

— Deputy Surveyor General
— Regional Manager of the National Water Supply and Drainage
Board.

— Chief Executive, for the North Westem Province, of the Water
Resources Board.

— Chief Executive, for the North Western Province, of the Wild
Life Department.

— ChiefExecutive, for the North Western Province, of the Ceylon
Electricity Board.

— An officer of the Department of Town and Country Planning.
— Avrepresentative of the Central Environmental Authority:

(n) Three membeérs to represent voluntary agancies in the field ot
Environment.

(0) ThreeMembers withadequate expertise in the field of Environment.
(p) The Secretary, for the time being, of the Provincial Authority.

(2) A Public officer, belonging to a Provincial Ministry should not be
appointed under Sub - Section 1, as a member of the Advisory Board
unless the Provincial Minister concerned concurs with such appointment.

(3) The Minister shall appoint one of the members appointed under
Sub-Section (1) to be the Chairman of the Advisory Council.

(4) The Secretary to the Provincial Authority shall be the Secretary of
the Advisory Council.

(5) The functions of the Advisory Council shall be generally to advise
the Provincial Authority on matters pertaining to its responsibilit.ie“ v
powers and functions and to advise or investigate and report on or make -
recommendations in respect of any matter referred to the Advisory
Council by the Provincial Authority.

8. (1) A person shall be disqualified from being appointed or from
continuing as a member of the Provincial Authority or Advisory Council.

(a) if he is or becomes a member of Parliament, or the Provincial
Council or a local authority; or

(b) if he is not, or ceases to be a citizen of Sri Lanka ; or

(¢) if he is removed by the Minister or the Chief Minister as the case
may be ; or

(d) if he ceases, owing to transfer or such other reason, to hold the
office by virtue of which he was appointed a member.
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18.5.2009 | aBnee. i

BEFORE: S.N. SILVA, C.J
MS. TILAXAWARDANE, .
SRIPAVAN, J.

COUNSEL: Ms. IR Rajapaksha, forthe Petitioners,
Mrs. Barrie, SSC for the A.C. J

Ms. Rajapaksha for the Petitioners submits

(1) acopy of letter dated 21:3.2009 sent by M.A. Dias complaining of
Possible illegal storage of sand that has been mined, SSP, Chilaw and
the Mining Engineer of Kurunegala are notified of this letter apd

agree that they would take steps to have the matter investigated,

(2)a report of the work carried out by the Navods Environmental -
Conservation Society to rehabilitate the banks of Deduruoya in the

Pallama area, Copyh of this is handed over to the SSP, Puttalam who

would—ensure—that—the- Police “Officers of the areg are informed

|
o

adequately of the work that has been done and their assistance sought
10 preserve the restoration work that has been carried out.

(3) s, Rajepalksha submits that the environmental cells thas have bean

,’ functicnal are now not that active and that Jowsrotficey g the Police
S ; o
f .l".-.-”-' # A ' )
[ :‘.-‘,-’ r‘f,/ e _
n { Y A -
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have not been duly apprised cf the action taken by this Court and the

applicable law.

Mr. Senanayake submits that he would take steps since there have been

changes in the Police Hierarchy for further information to be designated.

@ Mr. Senanayake, Director Provincial Environmental Authority, North

N

——

Westerr: Province submits representation dated 18.5.2009 which is filed

of record. & 1t is stated that the North Western Province Environmental

Statute has been in operation from 10.01.1991. He produces a copy of

the Stetute. This Statute nas been made by the Provincial Council since

th

environment is a concurrent subject in‘terms of the 13" amendment to the

Constitution. In terms of Article 154 G (5) (b) Provincial Council

making a Statute in respect of the Statute in the concurrent list should do

———————

80 after consultation with the Parliamen{. The report submitted by Mr.

R

Senanayake indicates the process of consultation which has taken place

e m———

the-matter has-been—considered-by the Parliament and the appropriate
standing Committee, being standing Comminee A and has expressed the

opinion that the Statute be accepied subject to certain inconsistencies

e

betveen the Constitution and the Statute. These inconsistencies have

noyv been removed in the Statute that has now been published in
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SCFR 226/2006 grned. g .
gazette. Accordingly we @@ﬂ@—fq g =2 North Western Province
Environmental Staruie No.i2 ¢f [:7. -3 been (_ojlsmutlondhj cmsrted
by the Provincial Council and =22 *:zi.:m2) Environmental Act No.47 of
@ 1980 is suspendnd in the plo»j::- oz of Article 154 G (9). M,
Senanayake further submits that it =23 zz2n decided to construct a bund

across the Deduruoya South of the *.2zz Benda Ella. Permission of the

Authority has been requested to excz 212 0,000 cubic meters of sand for
the construction of the bund by =iz l:-igation Department. Having
considered the representation mads = e Authority Court directs that
permission be granted for the excz zi.2: of the said quantity of sand

rom tie area that is to be inundated == :mom the accumulated sand bar to

-

the southwards of the Ridee Bendz ZI.z upon a suitable written request
being made to the Authority an< 2z Ceologizal Sury ey and Mines
Bureau by the Irrjgation Department. * 220 this permission is granted
the relevant Police Stations are to be 2rul=2.

As regards the National Policy on ~z.zzommunication Towers, D.S.G.
submits that a meering has been con+223 for 11.6. ”OOD on~which aa3

the matters specified by Mr. Senanay2is +ould be Co'i' idered. /
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about 50 meters from th

-

Detection of illegally mined sund on 1.5.2009, in the Pallama Police

area. At the time-ofthe detection thige suspects Were i1 Uic tractor. They

are.

1. Wickramasinghe Arachchilage Premasirl

N

. Wamakulasuriya Susil Jayalath

Dadayakkaralage Samantha Kithsiri

[UR)]

They have no permit for the transportation of the sand. Further

investigation revealed that (he sand has been excavaied from a point

o Deduruoya bank. The three suspects &€

; ;
committed to remand custody till the next date. Accordingly Registrar 1s

directed to issue comumittai orders in respect of the three persons. OIC,

Pallama Police produces, notes 0f investigation with regard to illegal

Jorry hearing No.41C 1549 at the time of the

transportation of sand in an
detection.
QIC, Bingiriya Police prodarus o Court notes of investigation With

Biligi rva Police on 7.5.2009. The suspe.s;t 15

JEL RN

rgard to detection made bY

Herath Mudivonselage Dushantiza Chandra Kumara Herath, He was

£y o
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v *
detected whilst excavating stid 1. Lie Deduruoya in preparation It

transport by lorry bearing No.837. 7 iz person is Comiuiled 1n custod

till the next date,

HOI, Chilaw produces notes of Livestigation with regard to a dete jon
made on 1.4.2009 ‘W'hIC] two per s, Wamakulasuyiya Jagath Nissanka
of Isurugama, Dematapitiva.  3zngadeniya  and Hettiarachchige
Chandrasena of Nelumlkuliy ya, Ku.mzarakattuwa have been detected whilst
they were accumulated sand inte czas from the river bank. They are
committed to remand custoclv ] {2 next date.

HQL, Kobeigane Police procinges 10 Court notes of Investigations W1"L>
regard to the arrest of Fleritaalpedidurayalage Ranjith Priyantha

Dharmaratne alias Shantha whilzt tev were transporting, sand in a tipper

bearing I\Jo NWLC 1708, i ey of investigation reveals that the
person refused 1o obey thie wrder of the Pol; acee, reversed the vehicle in

which the illegeily mined win | ves being transported and 1he vehicle was

driven into the premises vwive 1 sd was unloadad. The photogrephs
Supports that the factithat the o+a+1 had been unloaded shortly before tha
D i
/s /
g S
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photographs being tilen. v, eraarasuriva for the accused suspect

submits that there hie be- . cuse of fabrication and that the sand Lar

been there for g peri-:.v"_l ol :" -2 mcnsihs. This position is totally unenable

to prove the phouprapi.  thi. huve been produced.  Afier this

photographs were slioawn . Samurasuriya submits that the suspect is

v

now pleading glty. lleis- vane - 1il] the next date.

Mention on 7.7.2000

CF/-

I do hereby certify that 1i:c for - iny' 14w true copy of-the journal entry dated
18.5.2009 in Case No. “FE © '~ '+% liled of record in this Court.

e 5 ClerkdS Llp-]'ei-:i-l' e C‘ OU-T L
Typedby: .. . e e
' J c3 C?' L.
Compared with: . .. , o (_ShLuTh
BT _ )
o -‘f-?},;: /,,"__ .o

| , - /‘1 ‘ \__;_f[ ek ' .




nronmental
90

rtant historic, cultural, or
levelopment could result in
1ich could result in damage

Provincial Council over the
ynment control is. deemed

f new areas for the resettle- =
ision and the methods’ for -

ie use of land in and around

1 wrth the Adwsory Councﬂ

icy on the management a and
W *=inorder to obtain’ l.he
sa forfuture generations
1 policy may be.carried out
=refore on rhe advroe of the.

J-ESOURCES

auon wnh the Advrsory
'yoflheProvmcraermster

nd tOI.beMmlslerasyslem %

uatic resources ‘within the
2 orwuhm its mland waters
e ad\{;ce of the Minister.

ation wrlh the Advrsory
yoftheProvmcralMlms{er

AN servation of wildlife
refore (_m the_ _ad_\»froe of the

t .

1w1:h the Advrsory Councrl :

e Mrmster in charge of the
ara systcm 0t'—~ :

vi ‘on, recommend to the

North Western Province Environmental 11
Statute No. 12 of 1990

(ii). conservation development and replanting of threatened species
of flora, and restraction and prevention of their destriction and

sale;

(iif) promoting public participation in forest conservation and tree
plantmg, 7

I(w) land classzﬁcanon management of forest expansion, planta-
tion of industrialand ﬁreltrees,partsand wildlifemanagement,
forestresearchand study, mimmization of damage consequent

@ Qew® 13

upon the deveiopment effort tree planting by the roadside and

=y usregulauonandsemngup, developmentand censervauonof
_-_“parks arbours and forest resorts. :

: SOIL CONSERVATION
19 The_

] vmczal Authonty in consultauon wuh the Advrsory

_ Councilshall, with' the assistance of the Provmc:aIMuusmes of Irrigation,

~ Agriculture, - Plantaion, Lands; nghways and. Local Government,
3lc ~'reoommendtotheMmrsterprogrammesfortherdennﬁcauonandprotex:tlon :
- of critical watcrshecl areas ; 1dennﬁcauon study. and introduction of
-sc1enufic famlmg techmques that prevent soil erosron 1dennﬁcauon of
" areas’ subject to soil erosion;, resmcuon prohrbmon and imposition -of
'condmens on such euluvanons or other acuvrues leading to soil erosion,

Policy on soil
. Conservation
Management.

encomagement of soil conservation, enhghtenment on the censaquences ‘

~ of soil erosion and regulauon of dra.mage systems on highways and lands
'and shall t'ommlate regulauons therefore on the advroe of the Mmrster

; ENVRONMENTAL PROTECTION
20 Wrth effect from such date as may appomted by the Minister by

: _Order publrshed in “the Gazeue, (heremafter referred to the “relevent

date”), nO person shall dlscharge, deposnt, or emit waste that is, garbage,
animal or plant residue, sewage, mdusmal affluents ot toxic chemicals,
carbonic matter, air or smoke comammg particles of waste or obnoxious
odur, demmental lo emi nment and public health into l]Je environment

Wthh wiIl cause polluu ee'pt-j .
(@ under the authonty ofa hcence 155ued by Lhe Provmcral Authomy,
ancl >

~(b) in accordance wu.h such standards cutena, condmons or rules as
; ~may be prescnbed*under this Statute '

S _The Provmcsal Aulhonty Jmay, on apphcanon being made

} ore (0 the Anthonty in such form as may be prescribed, and on

payment of the presa-ﬂxdfee, issue a temporary or annual licence to any
person or institution authonzmg such person discharge, depos:l or emit,

' waste chemrcal mto the envrronmenl referred to in Section 20 in accord-

Prohibition of the
discharge,
emission or -
deposit of waste
into the environ-

ment.

ance with such standards cnlcna conditions or rules as may be prescribed -

under Lh:s Stamle

191



Authexity may
refer application
to a Government-
depanmenl or :
- public I:orpora
< uon. A

«
Suspension ot
cancellation of
licence.”
Appeals against
- refusal of licence:

. - . appropriate Provmcxal Minsitry, Depaﬂment, Insntntxon or:

North Western Province Environmental
Statute Mo. 12 of 1990

12

(2) A licence shouid be valid for such period as shall be specified in the
ticence, provided, it shall not be for more than a period of twelve months;
and : -

(3) When 2 licence is issue in terms of Section 1 for a purpose itcanbe
continued beyend the period of validity of the licence only if a fresh licence
is obtamcd or on renewal of the existing hwnoe el

22 (@) Ini :ssumg licences under Section 28 the Provincial Aut.hmty o3 i
sy o, INAY where it considers necessary refer the application toan

Jofficer requestmg that a report or Ic mmeudauon bc made
on such appllca!mn : S

: (b) Where an apphcatxon is referred to a Provmc:al Mmstry.i"f-i
- Depamnen:, Insnmt.mn or offi oersuch Ministry, Department, . -

- Institution or officer shall report on it ormake recommanda—
.: 2 ua n themon w1thout delav e

(c) 'Ihe Provmmai Amhomy shaLl not Iake a (!ECI.SIDI] on sur
apphcauon unt:l the report or recmnmendauan is recewed

E ,"23 (a) Whercahcencehasbacmssucdloanypersonundchccum ey

- 2T and such. person acts in. \nolauon of “any of the terms, - .
“standards and condmons of the hcenoe or where since Lhe" %
; .._'lssue 01' hoence, the. Provm(:ial Aulhonty comxders the =
' recewmg cnmonmcnlno longersmfab]e for the contmued
: dlscharge deposit; or emlsstcm of waste or where it is no
cons:dcred benefi ual thc AuLhonty may suspend or cance
'-‘sucb hcenoe L5 . ¢

(b) whe.re a l.lcance is suspended or cance.lled the. actwntyl _
-_* TEGs concemed shouldcmseforthmth : pe B

24 (I)(a) where the Provmc:al Aulhomy rcfuses in terms of Sccuon :""‘_
21 to :ssue a llcence the fact should be communmcaled to'

the pames concerned

\-.-;'

(b) Any perscm who is aggneved by su\,h commumcauon, may,
“within five days of the date of commumcauon appeal to .
lhc Mimstcr by mg:st&rcd Ieucr 2 : : Vit

( 'Ihc Mlmstcr shOuld gwc a decnsnon on the appeaL ona
recommendauon mac!e afle:r an mquu‘y byapanel of twoor -

more mzmbers of the Adv:sory Council..

(2) The decns:on ot‘ the Mxmster shall be ﬁnal
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Ref No :PEA/PKT/EPL/CI/H/149/2015 Licence No:3536/2015 7

serial No : 1134 \‘;

. n§x® 14
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s Y= T
och oexd Sbod ndakxa

PROVINCIAL ENVIRONMENTAL STATUTE, NO. 12 OF 1990
ENVIRONMENTAL PROTECTION LICENCE FOR EMISSION AND DISPOSAL OF WASTE ISSUF}D

UNDER SECTION 21 (1)
IS, ceeeireeireee e ssmreesre e st Ceylon Electricity Board ............ s, WSS o—
OF  cvreeertisresnrreresssntss e san et s sssnine Narakkalliya, Norochchole ...
Situated within the area of authority of the ........ Pradeshiya Sabha ........ of ... Kalpitiya ........

is/are hereby authorized to discharge/deposit- waste and/or emit noise/vibrations/air emissions
which may arise as a result of the operation of the said industry/process, in accordance with the
standards and criteria prescribed by the Provincial (Environmental Protection and Quality)
Regulations No. 1 of 2010 and the Provincial Environmental (Noise control) Regulation No. 04
of the Provincial Environmental Statute No. 12 of 1990.

This licence shall be in force from .......... 30/06/2015 ........ t6 ......"29706/2016 ......... unless it is
earlier cancelled or suspended.

This licene is subject to the general terms and conditions stated overleaf and to the additional
terms and conditions stated below;

Special Terms and Conditions:

1.0 This Licence is valid only for the 900 MW Coal Fired Thermal Power Plant in Kalpitiya
Peninsula; Norochchole - NWP.

2.0 The Ceylon Electricity Board (hereafter referred to as Project Proponent- PP) 900 MW
Coal Fired Thermal Power Plant is bound to ensure that these terms and conditions are
adhered to and have full control over a  third party, that may be involved in
implementation of the project . The PEA -NWP should have access to the contract
document pertaining to Environmental aspects, entered into by the PP and any outside
contractors.

3.0 Any project activity coming under the jurisdiction of the Coast Conservation Department
(CCD) should be adhered to the terms and conditions specified by the CCD.

'40 PP where necessary should obtain fresh approvals in respect of any alteration that are
intended to be made to the initial project proposal submitted to PEA -NWP, as per
the EIAR in 2011.

5.0 Costs to be incurred in giving effect to the implementation of the ter LS and conditions of

this approval should be borne by the PP as project implementation co tI ,

Date Director
Provincial Environmental Authority

LP"C'/a“f’ 278" I (€.
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PROVINCIAL ENVIRONMENTAL STATUTE, NO. 12 OF 1990
ENVIRONMENTAL PROTECTION LICENCE FOR EMISSION AND DISPOSAL OF WASTE ISSUED
UNDER SECTION 21 (1)

MBS, et Ceylon Electricity Board ... .
O e N Narakkalliya, Norochchole ... """

standards and criteria prescribed by the Provincial (Environmental Protection and Quality)
Regulations No. 1 0£ 2010 and the Provincial Environmental (Noise control) Regulation No. 04
of the Provincial Environmental Statute No. 12 of 199(0.

This licence shall be in force from sennieans 30/06/2016 ... to ... 29/06/2017 ... unless it is
earlier cancelled or suspended.

This licene is subject to the general terms and conditions stated overleaf and to the additiona]
terms and conditions stated below;

Special Terms and Conditions:

1.0 This Licence is valid only for the 900 MW Coal Fired Thermal Power Plant in Kalpitiya
Peninsula; Norochchole - NWP.

2. The Ceylon Electricity Board (hereafter referred to as Project Proponent- PP) 900 MW
Coal Fired Thermal Power Plant is bound to ensure that these terms and conditions are
adhered to and  have ful] control over a  third party, that may be involved in
implementation of the project . The PEA -NWP should have access to the contract
document pertaining to Environmental aspects, entered into by the PP and any outside
contractors.

3.0 Any project activity coming under the Jurisdiction of the Coast Conservation Department
(CCD) should be adhered to the terms and conditions specified by the CCD.

4.0 PP where necessary should obtain fresh approvals in respect of any alteration that are
intended to be made to the initial project proposal submitted to PEA -NWP, as per
the EIAR in 2011.

5.0 Costs to be incurred in giving effect to the implementation of tiae terms and conditions of

Date Diteetor
Provincial Environmental Authority
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Ser%?ﬁlgjp :PEA/PKT/EPL/CH/H/149/2015 Licence No:3536/2016 R1

0701

£ o T TS
B Sk s aLeRS

PROVINCIAL ENVIRONMENTAL STATUTE, NO. 12 OF 1990
ENVIRONMENTAL PROTECTION LICENCE FOR EMISSION AND DISPOSAL OF WASTE 1SSUED
UNDER SECTION 21 (1)

IVASL onsarmenssssspenssmumins bt sesisisnsosenn Ceylon Electricity Board ...
R Narakkalliya, Norochchole ...
Situated within the area of authority of the ........Pradeshiya Sabha ........ of ...... Kalpitiya ........

is/are hereby authorized to discharge/deposit waste and/or emit noise/vibrations/air emissions
which may arise as a result of the operation of the said industry/process, in accordance with the
standards and criteria prescribed by the Provincial (Environmental Protection and Quality)
Regulations No. 1 0f 2010 and the Provincial Environmental (Noise control) Regulation No. 04
of the Provincial Environmental Statute No. 12 of 1990,

This licence shall be in force from .......... 30/06/2016 ........to ...... 29/06/2017 ......... unless it is
earlier cancelled or suspended.

This licene is subject to the general terms and conditions stated overleaf and to the additional
terms and conditions stated below;

Special Terms and Conditions:

1.0 This Licence is valid only for the 900 MW Coal Fired Thermal Power Plant in Kalpitiya
Peninsula; Norochchole - NWP.,

2.t The Ceylon Electricity Board (hereafter referred to as Project Proponent- PP) 900 MW
Coal Fired Thermal Power Plant is bound to ensure that these terms and conditions are
adhered to and  have full control over a  third party, that may be involved in
implementation of the project . The PEA -NWP should have access to the contract
document pertaining to Environmental aspects, entered into by the PP and any outside
contractors.

3.0 Any project activity coming under the jurisdiction of the Coast Conservation Department
(CCD) should be adhered to the terms and conditions specified by the CCD.

4.0 PP where necessary should obtain fresh approvals in respect of any alteration that are
intended to be made to the initjal project proposal submitted to PEA -NWP, as per
the EIAR in 2011.

5.0 Costs to be incurred in giving effect to the implementation of tlje terms and conditions of
this approval should be borne by the PP as project implementatidn costs.

...... 2 QC/H'/ LAY i

Date Direetor
Provincial Environmental Authority
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General Terms and Conditions

1. Thelicence shall be valig lor such period as may be specificd in (he license. provided it shall not be for more
than a perind o Fone year from the date ofissue. An application for renewal ofthe license shall he made at leas
three months priorto the date ofexpiry ofthe license.

2. The holders of the Licence shali permit the Director or any other officer duly authorized in writing by him at

any time to enter the premises in respectofwhich the Licence is issued to examine and inspectany equipment
orindustrial plant; and

(a) to take samples of any pollutants that are emitted, discharged or deposited from or by such
equipment or industria| plant;

(b) to examine books, records or documents relating to tie performance or yse of such equipment or
industrial plant or relating to the emission, discharge or deposition from such industrial plant ;

(c) to take photographs of such equipment or industria] plants as he considers necessary ormake copjes
ofany books, records ordocuments seen in the course of'such examination; and

(d) to take samples ofany fuel, substance or material used, in such trade, industry or process carried on
inoronsuch premises.
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(a) the use of any techniques or installations in the production/process, handling and storage of goods,
material, fuel and waste products with a view to minimizing environmental pollution and hazards ;
and

() any additional technica] measures for preventing or mitigating environmental pollution and
hazards.

4. The holder of the Licence shall ensyre that monitoring of environmental pollution or other acts that the

authority considers Hecessary to protect the environment, including the following are done-

(a) measurements, calculation, registration of samples to determine actyal level of pollution andrisk of
exposure ;

(b) recording and sorting of data and reporting to the Authority :

(c) issuing written instructions to persons employed with fegard to handling of hazardoys material and
installations to protect the environment ;

(d) assigning duties and responsibilities to ‘Management and staff with regard to protection of the

= 'enviromnent;and

(e) ensuring that persons referredto in (c)above, and charged with duties and responsibilities referred (o
in
(d) above are properly qualified persons.
5: This Licence js valid only for the type and nature of the indusn}-'/process/operation as stated in the
preliminary application and to the information submitted by the Licencee.
6. Any alteration or extension made to the industry, process or operation should be indicated forthwit to the

Authority.
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OPERATIONAL ACTIVITIES

6.0 iNorground water shall be:exploitedifor operational or any other activities without prior
approval from the Water Resource Board,

7.0 AIR QUALITY

The ambient air quality levels specified by the Provincial Environmental Authority (PEA
- NWP) under the extra ordinary .gazetternotification No: 4685/1-1-of 21.12:2010 shall
strietly be-adhered;

8.0 FUEL

8.1  Good.quality, low-ash-coal with-sulfur content.of 1:0% or less by weight shail be used
for the operation of the plant.

8.2 Moisture content and ash content of coal which will be used for the plant shall be in par
with the table No. 4.4 of the EIAR prepared for this project.

9.0 STACK HEIGHT

Itis recommended that the stack height shall be of 150 meters or above with an
internal stack diameter of not more than 05 meters to ensure an exit velocity of flue gas
about 20 m/s during operation.

10.0 EMISSION STANDARDS

10.1  Following interim stack emission levels are in place. However the condition No. 10.2
and 10.3 shall strictly be adhered by the PP

TYPE OF EMISSION LIMIT mg/ Nm® —‘
POLLUTION
—SOX 850 for maximum of 100 Kg SO/MW/Day subject to
maximum 50 metric tons of SO4/Day.
NOy 650
PM 150
| Opacity 15% ]

‘?;:!f*—

10.2 It should be noted that a properly designed continuous emission monitoring system
. (CEM) shall be installed for opacity, SO, NO,.and PM from the stack.

10.3 It is mandatory to manage “Flue Gas Desulpherizer” unit (FGD) with an efficiency of
59% to remove SO,
11.0 NOISE
11.1 The Noise level shall comply with standard given in the extra ordinary Gazette
Notification No .1685/11 of 2010.12.21 published under the Provincial Environmental
Statute (PES) No. 12 of 1990 of the North Western Province.

11.2 The workers shall be provided with quality eatmuffs and the management shall ensure that
the workers wear these while working within lf\e plant.
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BIDDING DOCUMENT FOR SUPPLY OF COAL

FOR

LAKVIJAYA POWER PLANT
CEYLON ELECTRICITY BOARD

FOR THE PERIOD OF September 2017 — April 2019 *

LANKACEAL

COMPANY(PVTILTD

LANKA COAL COMPANY (PRIVATE) LIMITED

51/3, SURANIMALA PLACE, OFF-DUTUGEMUNU STREET, DEHIWALA, SRI LANKA.
Tel: +94-11-2824681 / +94-11-2824682
Fax: +94-11-2824689

Term Tender (TT) No: LCC/16/T/1

[0 10171 - Term Tender (TT) Bidding Document to Supply of Coal for Lakwijaya Power Station for the Season Page I of 87
September 2017 — April 2019
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I the results of such testing report the presence of such organic contaminants, the cost of
tirsting shall be for the Seller’s account and Buyer reserves all remedies available under law
cluding, but limited to, Termination of the Agreement.

Il the results of such testing are negative with regard to the presence of organic
contaminants, the cost of testing shall be for the Buyer’s account.

DETERMINATION OF QUALITY OF COAL DELIVERED

AT PORTS

Each shipment of Coal will be sampled at the Port of Loading and at the Anchorage point / at
the Jetty of the Plant in accordance with the ASTM standards (Approved Measurement
Standards).

i

8,2 DETERMINATION OF QUALITY

(a) The analysis of samples will be carried out by the Independent Surveyors acceptable to
buyer and seller in accordance with the Approved Measurement Standards as specified
in Schedule 1 Part C. One (1) representative sample of Coal shall be taken by the Seller
at the Port of Loading and one (1) representative sample of Coal shall be taken by the
Buyer at the Jetty of the Plant, in each case in accordance with the Approved
Measurement Standards and under the supervision of Independent Surveyors. Each
sample shall be divided into two (2) parts, with one (1) such part to be used for the
analysis of the sample by the Independent Surveyor. The remaining part shall be
available as a reference sample and shall be retained by the party taking such sample
in a suitable airtight container, properly labelled and sealed, for not less than ninety
(90) days. In the event of the Buyer unable to take samples as specified in this as
specified above, the analysis of the sample taken at the Port of Loading be deemed
conclusive.

However, the Buyer may appoint another Independent Surveyor, acceptable to the
Seller, who shall be permitted to supervise the sampling at the Port of Loading. In such
event, the reference sample taken at the Port of Loading shall be sealed, by the
Independent Surveyor responsible for analysis of the sample and the Independent
Surveyor appointed by the Buyer, in a suitable air tight container and retained by the
Independent Surveyor appointed by the Buyer for period not less than ninety (90)
days. : :

Similarly the Seller may appoint another Independent Surveyor, acceptable to the
Buyer, who shall be permitted to supervise the sampling at the Port of letty of the
Plant. In such event, the reference sample taken at the Jetty of the Plant shall be
sealed, by the Independent Surveyor responsible for analysis of the sample and the
Independent Surveyor appointed by the Seller, in a suitable air tight container and
retained by the Independent Surveyor appointed by the Seller for period not less than
ninety (90) days.

(b) The Seller shall provide via electronic transmission to the Buyer certificates of analysis,
from the Independent Surveyor, within three (03) working days after completion of the
relevant Coal being loaded at the Port of Loading. The certificates of analysis taken at
the Port of Loading shall be binding on both parties other than in the case of
demonstrable error or fraud, and except as provided in Clause 3.5.3

(c) Two (2) authorized representatives of the buyer shall be permitted to supervise the
sampling & analysis process at the Port of Loading in random timing approximately 1
visit in every 5 shipments basis and the seller shall facilitate to the above process.

LCCAG/T/T - Term Tender ( TT) Bidding Document to Supply of Coal for Lakwijaya Power Station for the Season Page 25 of 87
September 2017 —April 2019
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SCHEDULE 1 - PART A . LCC STANDARD VALUES FOR COAL
TENDER No. . LCC/16/T/1

The Lakvijaya Power Plantwillb e operated as a base load unit, fuelled by low sulphur coal having
standard properties (the LCC standard Values) given below.

LCC STANDARD VALUES FOR COAL

PROXIMATE (%) As Received BASIS

GeV (kcal/kg)
Total Moisture
Volatile Matter
Fixed Carbon
Sulphur

Ash

HG!

As Received

Moisture
Carbon
Hydrogen
Nitrogen
Oxygen
Sulphur
Ash

Dry Basis

Page 42 of 87
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)

SCHEDULE 1 - PART B

(as received basis)
(Proximate analysis - as received basis)

: LCC REJECT VALUES FOR COAL

Parameter

LCC REJECT VALUES

Gross Calorific Value
. LT el

g i Ol 7

Less than 5,900 kcal / kg

Total Moisture

More than 16 % by weight

Ash Content e ®

More than 16 % by weight

Volatile Matter

Less than 22 %, More than 39.9 % by weight

Sulphur Content

More than 1.0 % by weight

HGI

Less than 40, More than 59

\

Size Consist : a) Above 50 mm

- b) Below 2 mm

More than 5 % by weight
More than 30 % by weight

ot

L R
L

Ash Fusion Temperature R

PR

R ‘ IDT (Deformation) | Less than 1,150°C, More than 1300 °C

F.T (Fluid) | Less than 1,250°C, More than 1500 °C

Note: R equals Reducing Atmosphere

[.CC/16/T/ - Term Tender (TT) Bidding Document to Supply of Coal for Lakwijaya Power Station for the Season

September 2017 - April 2019

Page 43 of 87
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BIDDING DOCUMENT FOR SUPPLY OF COAL

FOR

LAKVIJAYA-POWER PLANT
CEYLON ELECTRICITY BOARD

7ad

COMPANY{PVT)LTD

LANKA COAL COMPANY (PRIVATE) LIMITED

51/3, SURANIMALA PLACE, OFF-DUTUGEMUNU STREET, DEHIWALA, SRI LANKA.
Tel: +94-11-2824681 / +94-11-2824682
Fax: +94-11-2824689

Term Tender (TT) No: LCC/16/T/1

LECAGAT/ < Term Tender (TT) Bidding Document to Supply of Coal for Lakwijaya Power Station for the Season Page 1 0f 87
September 2017 — Aprit 2019
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341

3.4.2

3.4.3

3.4.4

SCHEDULE 1 PART B shall be accepted by the Buyer at an adjusted Price in accordance with
Part B of SCHEDULE 2.

UNIFORM QUALITY; NO FOREIGN MATTER

The Seller shall ensure that the Coal is within LCC Standard value stipulated in SCHEDULE 1
PART B throughout each shipment delivered to Jetty coal stockpiles and is free from foreign
matter which might damage or interfere to a material extent with the operation of Vessels
or the Plant’s (Ceylon Electricity Board) Coal Unloading and Handling Facilities.

HANDLING CHARACTERISTICS

The Seller shall ensure that all Coal has handling characteristics, which enable reasonable
discharge and transport to coal yard of the plant. Analysis

FAILURE TO MEET SPECIFICATION

If GCV, Total Moisture, Ash Content, Volatile matter and Grain Size of coal delivered falls
within the LCC reject values stated in SCHEDULE 1 PART 8, the Buyer may, within 72 hours
after receiving the binding certificate of analysis of load port provided pursuant to Clause
3.5.2, LCC reserve the right to either:

reject such coal, in which case the Seller shall promptly at the Buyer’s request remove such
coal at the Seller’s cost if practicable and to the extent that such coal is rejected, the Seller
shall be obliged to offer Substitute Coal which no parameters which have Reject Values
stipulated in the SCHEDULE 1 PART B is within the specified Reject Values; or.

In the event, the Buyer does not reject such Coal as per Clause 3.4.3(a) above, it is be
deemed to have accepted such coal (which acceptance shall be without prejudice to
the Buyer’s right to reject future deliveries of coal which is of similar quality to that
Delivered) subject to double the quality price adjustment (2 times of the applicable
quality price adjustments as mentioned in SCHEDULE 2: PART B QUALITY PRICE
ADJUSTMENT)

In the event of the coal is rejected and the Seller provides substitute coal, the Seller is not
exempted from paying any Liquidated Damages on account of any delays and the provisions
of Clause 3.8.1 shall be applicable, considering the delay till such substitute Coal is loaded
and trimmed on board the nominated carrying vessel at the Port of Loading.

In the event the Sulphur content of coal delivered falls within the LCC reject values stated in
SCHEDULE 1 PART B, the Buyer may, within 72 hours after receiving the binding certificate of
analysis of load port provided pursuant to Clause 3.5.2, LCC shall reject such Coal subject to
clause 3.4.3(a).

ORGANIC CONTAMINANTS

The Buyer reserves the right to randomly request that shipments be analysed by the
Independent Surveyor to determine with presence of organic contaminants including but
not limited to petroleum coke, pitch, pitch coke, tar sludge or other petroleum by-product-
related solids. Seller's approval to have shipments undergo such testing shall not be
unreasonably withheld. Testing shall be performed in accordance with the relevant ASTM
standard and results of such testing shall be final, conclusive and binding on the Parties.

LCC/16/T/1 - Term Tender (TT) Bidding Document to Supply of Coal for Lakwijaya Power Station for the Season Page 24 of 87

Septentber 2017 — April 2019
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SGS Report Date
Shipment | Season Vessel B/L Date (Loading Port)
154 2016/2017 |Lanka Jaya 01-04-2017 4/7/2017
155 2016/2017|MV Ceylon Princess 05.10.2017 10/11/2017
156 2016/2017|MV lkan Pulas 14.10.2017 10/18/2017
157 2016/2017|MV TR Princess 17.10.2017 10/25/2017
158 2016/2017|MV Great Comfort 21.10.2017 10/26/2017
159 2016/2017 |MV Ceylon Breeze 22.10.2017 10/30/2017
160 2016/2017|MV African Cheetah 09.11.2017 11/15/2017
161 2016/2017 |MV Maina 13.11.2017 11/20/2017
162 2016/2017 |MV Ceylon Princess 25.11.2017 12/4/2017
163 2016/2017 |MV lkan Pulas 30.11.2017 12/6/2017
164 2016/2017 |MV Asia Ruby IV 05.12.2017 12/13/2017
165 2016/2017 |MV Ceylon Breeze 11.12.2017 12/18/2017
166 2016/2017 |MV Great Comfort 05.12.2017 12/11/2017
167 2016/2017 |MV Toxotis 15.12.2017 12/21/2017
168 2016/2017 |MV Melody Fair 17.12.2017 12/27/2017
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AHH—HA, Mis . -g"“’“’)“’”ﬂ":

LCC/16/T/6 2401112016

Chairman,
Special Standing Cabinet Appointed Procurement Committec
Ministry of Power and Energy.

Procurement of Coal for Lakvijaya Pm..ver Plant (900MW) — Puttalam
Invitaion of Bids from the Registered Coal Suppliers:
2016 — 2017 Season (Spot No 04) Quantity-300 000 MT + 10% Bituminous Coal

TEC Report on Bid Evaluation — Bid Opening: 24/11/2016 at 10.00am
' Tender No: LCC/16/T/6

The undersigned were appointed to the Standing Technical Evaluation Committee (STEC), to
assist the Special Standing Cabinet Appointed Procurement Committee (SSCAPC) for the
procurement of Coal for Lakvijaya Power Plant, under spot tendevs. Members of the STEC
were informed by the letter, no. PE/TEN/SSCAPC/SS8/2015/35 dated 23/07/2015, no.
PE/TEN/SSCAPC/S$/2015/34 dated 24/07/2015 and no, PE/TEN/SSCAPC/88/2015/43
dated 05/08/2016.

At the meeting held on 31/10/2016, SSCAPC approved the bidding document and decided
the time schedule for the balance procurement work. Bids have been invited on 31% October
2016 by emails and fax from the following registered coal suppliers to supply 300,000 MT
10% of bituminous coal and same time advertisement was published in LCC website.

Swiss Singapore Overseas Enterprises Pte. Ltd
Glencore International AG

Vitol Asia Pte Ltd

Adani Global Pte Ltd

Traffipura Pte Ltd

Frost International Ltd

M C S Holdings Pte Ltd

Noble Resources International Pte Ltd:
Suek AG '

10 Avani Resources Pte Litd

11 Avra Commodities Pte Ltd

12 P T Commodities & Energy Resources
13 VISA Resources Pte Ltd

14 HMS Bergbau AG

15 SIMEC Group Ltd

16 Crown Resources

OG0~ AN AR L) N

The following suppliers have acknowledged the receipt of bid invitation email,

1 Glencore Intenational AG
2 Vitol Asia Pte Ltd

3 Adani Global Pte Lid

4 Traffigura Pte Ltd

5 Frost International Ltd

1‘”3 #W J@? ?(@ b

X
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6 Suek AG

7 Avra Commodities Pte Ltd

8 P T Commodities & Energy Resources

9 VISA Resources Pte Ltd

10 HMS Bergbau AG

11 SIMEC Group Ltd

12 Swiss Singapore Overseas Enterprises Pvt. Lid.
13%  Crown Resources

Bids were closed at 10:00 a.m. on 24.11.2016 and opened immediately thereafter. Three (03)
bids were received from the following bidders,

1. SIMEC Group Ltd,

2. Adam Global Pte, Ltd
3. Traffigura Pte, Ltd.

‘f(‘_(_'t,\,/ Bid opening schedule is attached marked as Annexure 1.
((‘ Examination of Bids

All three bids are complied with the following requirements mentioned in the bidding
document,

Letter of Bid
Validity of Bid
Validity of Bid Security and Amount
Power of Attomey
Public Contract Act Registration (PCA 3)
Price Proposal .
e Acceptance of the Agreement
Therefore TEC considered that those bids are substantially responsive,

{(~  Details of the bid evaluation is attached marked as Annexure2

Evaluation of Bids

(l‘ No. BIDDER BID PI}_JI;:I])S /](v)[g‘ COAL Total for 300,&030DMT of Coal in Rank
1 | SIMEC Group Ltd. 19130 27,390,000.00 2
2 | Adani Global Pte. Ltd. 87.90 26,370,000.00. 1
3 | Traffigura Pte. Ltd. d 98.75 29,625,000,00 3

Y U@w/

210



004 13:48 18 58 »> 2887105 P 3/4
.::- )

The lowest FOBT rate of USS 87.90 (USD Eighty Seven and Cents Ninety only) per MT
at the Joad port of Richard Bay Coal Terminal (RBCT) has been offered by ADANI
GLOBAL PTE LTD, 80, Raffles Place #33-20 UOR Plaza I, Level 33, Singapore 043624

The NEWC index as at 23" November 2016 per MT rate is USD 103.02 on FOB basis as
published by Global Coal Market Report. (Annexure 3)

Récommendation

STEC recommends to award the bid to M/s: Adani Global Pte. Ltd. 80,Raffles Place #33-
20 UOB Plaza II, Level 33, Singapore 048624, who has submitted the lowest evaluated and
substantially responsive bid to supply 300,000 MT +/-10% Bituminous Coal at the rate of USS$
87.90 FOBT (USD Eighty Seven and cents Ninety only) per MT at the load port of
Richard Bay Coal Terminal (RBCT).

_ * (The maximum total sum of the quantity of 300,000 MT + 10% Bituminous Coal
iy shall be USD. 29,007,000.00 (Twenty Ninc Million and seven Thousand only)).

Terms and conditions applicable for the bid will be as per the bidding document.

A. K. Samatasinghe

Chairman / TEC-
4y o
, == v e |22 I o
‘O~ N.B.M.P. Jeewasir] Sunil Wanniarachch C.J.K.Perera  :
Dep. Manager (Ope./CPC  DGM (Recoveries): Addl. Director General
Member / TEC People’s Bank Dept. of Treasury Opcrations
Member / TEC Member / TEC
i AN . <
X Jo B
S.N. Fernando Chapdng Wijayasinghe L.D.A.W. Namal Hewage
AFM (Projects) / CEB Director (P & E) /M of P & RE Manager (Oper.) / LCC
Member / TEC Member / TEC Member / TEC
3/3
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Evaluation Sheet LCC/T/16/6 -5pot-8

Bidders PRICE Total USD for pcAa
Offer STATEMNT OF | LETTER OF BID POWER OF |TECHNICAL | Confirmation | oo | 300,000MT [ "o | Rank by
No. BIDDER BID SECURITY | ATTORNEY | SPECS on i BITUMINOUS oﬂwqﬂ °" | price
AGREEMENT i coal
3 oK oK oK oK oK oK 27,390,000.00 91.30 oK g
.
2l bl Fe Lt oK oK oK oK oK oK 26,370,000.00 87.90 0K 1
3 oK ox oK oK oK oK 98.75 oK 3

Traffigura Pte. Ltd.
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Fly ash Selling and Dumping detail

Month Fly ash Sold /(MTon) Dispose fly ash/ (MTon)
2015/Jan 11,779.91
2015/Feb 9.096.04
2015/Mar 13,978.69
2015/Apr 12,277.98
2015/May 13,627.23
2015/June 7,219.80
2015/July 10,590.96
2015/Aug 10,149.24
2015/Sep 8,498.48
2015/0ct 6,796.55
2015/Nov 7,774.05
2015/Dec 9,191.77
Total Amount for 2015 120,980.70 102,740.67
2016/Jan 8,716.77
2016/Feb 8,604.80
2016/Mar 9,500.40
2016/Apr 8,953.70
2016/May 11,861.64
2016/June 12,569.17
2016/July 10,057.58
2016/Aug 9,625.04
2016/Sep 10,891.92
2016/Oct 12,161.91
2016/Nov 10,137.06
2016/Dec 10,470.26°
Total Amount 2016 123,550.25 105,745.56
2017/Fan 11,928.34
2017/Feb 11,117.74
2017/Mar 10,009.42
2017/Apr 8,850.36
2017/May 9,528.48
2017/June 12,047.62
2017/July 10,576.16
2017/Aug 10,452.96
2017/Sep 8,824.34
2017/Oct 9,498.28
2017/Nov 7,216.62
2017/Dec 9,973.60
Total Amount 2017 120,023.92 165,472.36
2018/Jan 9,501.48 12,220.60
2018/Feb 8,602.36 19,139.40
2019/ Mar 14,089.26 13,260.00
2018/Apr 13,696.94 12,600.00
2019/ May mates <@ /N5, $2-F-66846 12773 0. 20731H0-00 ]
Total Amount 2018 4o, k52, h5355850 £90 50.2064;330-00
Grave Godd  4rt6—+3-—gy #IETIEE 59
/-9225‘007'53 AH},QOQTQ
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This Melggran_dum of Understanding is made and entered into at Qoromal. on the
LOBDmM of AUGUST.........in the Year 2017

BY AND BETWEEN
The National Engineering Research and Development Centre and its successors acting
for and having its Registered Office at Industrial Estate, Ekala, Ja-Ela (hereinafter called
and referred to as “NERDC” which term or expression as herein used shall where the
context so requires or admits means and include the said National Engineering Research
and Development Centre (Sri Lanka) its heirs, executors and administrators as first party.

&

CEYLON ELECTRICITY BOARD, a body corporate established -under Ceylon Electricity
Board Act No. 17 of 1969 as amended and having its Head Office at No: 50, Sir
Chittampalam A. Gardiner Mawatha, Colombo 2. in the Democratic Socialist Republic of
Sri Lanka (hereinafter called and referred to as “CEB” which term or expression as herein
used shall where the context so requires or admits means and include the said CEYLON
ELECTRICITY BOARD its heirs, executors and the administrators as second party.

’

1. The Intent of this Memorandum of Understanding
The Intent of this MOU is to formalize:

1. To conduct research on application of fly ash & bottom ash in construction
, industry. '
U 2 Commercializing / popularizing and transferring the technologies of application of
fly ash & bottom ash in construction industry among Small and Medium
Enterprises.

2. Background and Rationale
CEB is operating 3x300 MW coal fired power plant at Lakvijaya power station in Puttalam.

it generates approximately 750 tons per day of fly ash as a by product. Around 45% of fly
ash is purchased by the cement industries in Sri Lanka.

The NERDC being a premier Engineering Research and Development Organization in Sri
Lanka, which has comprehensive resource base in all aspects of Engineering such as
Civil, Electrical, Mechanical, Mechatronics, etc. has intended to initiate a new research
project namely “application of fly ash & bottom ash in construction industry”. The NERDC
is in position to develop technologies and CEB has sufficient capabllities to commerclalize
and popularize the technologies developed among the contractors and manufactures.
The proposed joint programme expects the following benefits.

pPaga L of 5
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(1). To use the fly ash & bottom ash effectively and find out a solution to the
environmental issues in open dumping.

(2). To introduce cost effective technologies to construction industry.

(3). To create employment opportunities.

3. Responsibilities of the NERDC

a. To carryout research on “Application of fiy ash & bottom ash in .construction

industry” ** with the prior approval of CEB
To carry out field testing from the products/ technologies developed.

To prepare a technology transfer package including demonstrations and training
programmes.

Monitoring of production/ construction processes by the entrepreneurs for a
specific period of time, until the technology is matured at commercialization.

The NERDC will bear the initial cost of research.

4. Responsibilities of CEB

f.

To provide the reports on chemical analysis of fly ash & bottom ash and meet the
cost of such tests.

Keep the NERDC inform regarding the changes if any in fly ash & bottom ash
properties.

Providing assistance for the field testing, and reporting feedback information.

Providing a,ssistancé for monitoring the quality of products manufactured by the
entrepreneurs.

The cost with regard to the demonstrations, populafization, training programme,
monitoring and supervision of production should be borne by CEB for the research
conducted with the prior approval of CEB.

**construction industry refers here includes-Paving blocks, Cement: sand blocks, Cement: soil blocks, Slip
form walls, Precast/ Prestressed Concrele, Plastering and Cement Rendering.

Page 2 of 5
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5. Intellectual Property Rights

Any Intellectual Property (IP) Rights will belong to the NERDC, in so far as it arises as a
direct result of research and development by NERDC.

6. Rewards

Both parties agree to share any rewards whenever the innovation is honored by an
external party. - '

7. Income Generation

CEB is free to generate income through any intervention except through IP rights referred
above in clause 5.

8. Confidential Information

’

Both parties agree that any information received from the other party to be treated as
classified information and held in confidence without divulging to any other third party.

9. Dispute and Settiement

The parties agree to resolve and settle any disputes or disagreefnent, which may arise in
connection with this Memorandum of Understanding through open discussion with due
recognizance to the national significance of the project.

10. The Tenure

It is mutually agreed that thg tenure of this Memorandum of Understanding is 03 years
from the date of signing. It is further agreed that the tenure could be extended based on

- the agreement of such period and the applicable terms and conditions.

11. Termination

It is further agreed that this Memorandum of Understanding could be terminated during its
tenancy by one party giving ninety (90) days written notice of such intent to the other

party with reasons for termination.

Page 3 of 5
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12. Modifications or Changes to the Memorandum of Understanding

No addition, modifications or changes to this Memorandum of Understanding shall be
valid unless such addition, deletion, modifications or change is mutually agreed by the
parties, documented and signed by the authorized signatories.

13. Applicable Law

15. Entire MOU

The terms and conditions of this MOU constitute the entire MOU and understanding of the
Parties, supersede all previous communications, whether oral or. written, between the
Parties, including any previous agreement of understanding varying or extending the
same, and there are no further or other agreements or understandings, written or oral, in
effect between the Parties, with respect to the subject matter hereof,

16. Notices
Any notice or request with reference to this MOU shall be by registered post and shall be
dir

ected by one Party to the other at its respective following address or at such other
address as either of the Parties may notify to the other in writing.

Party 1: Ceylon Electricity Board Party 2: National Engineering Research
and Development Centre of Sri Lanka

Address: No: 50, Addreés: Industrial Estate,

Sir Chittampalam A. Gardiner Mw, Ekala, Ja-Ela

Colombo 2.

Page 4 of 5
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For and on behaf of the
Ceylon Electricity Board

Designation:

Eng A SoBEEES 0
Name: Geneyat WauTERT £eb
Date 03/03"}0’?
Execution

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

For and on behalf of the

National Engineering Research

& Development Centre of Sri Lanka
Designation:

Name:

Date:

o2lo8l 2217

Ir\i WITNESS WHEREOF the Parties heréto have caused this MOU to be duly executed
in duplication or.their behalf by their duly authorized officers and representatives on the

day and year given (above) (below) in a manner legally binding upon them.

Withess:

Party 1

Signature  :. ‘@3"@‘/ .. .Eng. D. Tilakasena
ACM(Ceneration)

Name D Tile lkap e

Title & ...conrisasaiseieaseen

Date : 03[08’[“'9'7’

218
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Witness:

Party 2

Signature Mm
Name g h-C chr e
Title Dicetor ( ek
Date oales (20
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SECTION - 3: FORM OF CONTRACT AGREEMENT

CEYLON ELECTRICITY
' BOARD |

DISPOSAL OF FLY ASH AGREEMENT
2018-2022

For

Disposal of the fly ash, Produced as a byproduct of combustion of
coal of unit 1, 2 & 3 of Lakvijaya Power Station, Norochcholai

Between
CEYLON ELECTRICITY BOARD
(LAKVIJAYA POWER PLANT)
And

Coniract No: LV/CEPD/Fly Ash/D2
February 2018

Ceylon Electricity Board: Bid L V/CEPD/Fly Ash/02
222



SECTION - 3: FORM OF CONTRACT AGREEMENT

L

APPENDIX VI

4 i
FORM OF CONTRACT AGREEMENT
Contract No: LV/CEPD/Fly Ash/02

THIS AGREEMENT made and entered into at Norochcholai on this 14th day of February 2018 the Ceylon
Electficity Board, a corporate body established under the Act No. 17 of 1969 having its head office at No. 50,
Sir Chittampalam A. Gardiner Mw., Colombo 02, Sri Lanka (hereinafter called “the Seller”) of the ONE PART
and Tokyo Eastern Cement Company’ Limitgd(hereinafter called “the Buyer”) of the OTHER PART.

WHEREAS the Seller invited bids for Selling of Fly Ash from Three Units of Lakvijaya Power Station and has
accepted a Bid by the Buyer for the purchase of those goods in the sum of LKR 200.00 (LKR Two

HundredOnly) per Metric Ton (MT) Excluding VAT and NBT.

NOW THIS AGREEMENT WITNESSETH AS FOLLOWS

1. Inthis Agreement words and expressions shall have the same meanings as are respectively assigned to them
in the General and Special Conditions of Contract referred to.

2. Quantity of Fly Ash

Quantity of Fly Ash defined according to the plant operation. Buyer is eligible to precure maximum
312.5MTper day fly ash,froni the total of daily production (Quality Nos 02).

3. Selection of Ash Quality

Both Coarse and Fine Fly Ash will be stored in the same silo and will not be stored separately.

Quality No. 02 Fly Ash

a) Loss of Ignition (LOI) >5%
b) Fineness : Sieve Residue, 45 pm > 30%

Ash quality is classified according to the LOI value. If LOI is below 5%, it is categorized as Quality No. 01
Ash and if LOI is above 5% it is categorized as Quality No. 02 Ash. Loss of Ignition values will solely be
tested by a third party contractor and verified by CEB. The final LOT value will be declared by CEB. Test (
will be conducted by every 3 hours and the verified value will be taken as the final value for all financial
invoices. Third party contractor must be check the LOI and finesse according to ASTM standards mentioned
in Annexure A.Buyer should be able to observe the quality checking process as and when required by the
buyer.

If it is observed that LOI is higher than 5% by the buyer, the buyer can immediately stop accepting fly ash
and should go for testing of reference sample must be done again in a third party laboratory with presence
of buyer’s and seller’s representatives. That result will be taken as the final LOT result and can continue
accepting or rejecting based of that LOI result.

If buyer still not satisfied with the LOI results, the reference sample will be tested again in an independent
laboratory with presence of both partics. And such payment for the testing veed to bone by the bu yer. If
third party laboratory LOI result more than 5 % then Independent laboratory payment will be reimbursed to
the buyer by seller. The Independent laboratory will be selected by the conference of both parties.

4. Term of the agreement

The term of the Agreement shall be for a period commencing on the date of the Agreement and ending,
unless terminated earlier in accordance with the provisions of the Agreement, on the date which falls Five

(5) years after the date of the Agreement.
;
\l,

LSRN
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SECTION -3: FORM OF CONTRACT AGREEMENT

CEYLON ELECTRICITY
BOARD

DISPOSAL OF FLY ASH AGREEMENT
2018-2022

For

Disposal of the fly ash, Produced as a byproduct of combustion of
coal of unit 1, 2 & 3 of Lakvijaya Power Station, Norochcholai

Between
CEYLON ELECTRICITY BOARD
(LAKVIJAYA POWER PLANT)
And

TOKYO CEMENT COMPANY (LANKA) PLC /

Contract No: LV/CEPD/F ly Ash/02
February 2018

Ceylon Electricity Board: Bid LV/CEPLY/Fly Ash/02
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HECTION = 3: FORM OF CONTRACT AGREEMENT

APPENDIX VI

FORM OF CONTRACT AGREEMENT

Contract No: LV/CEPD/Fly Ash/02

THIS, AGREEMENT made and entered into -at Norochcholai on this ...... o day of
et zbruar(j ..... 2018 the Ceylon Electricity Board, a corporate body established under the Act No. 17
of 1969 having its head office at No. 50, Sir Chittampalam A. Gardiner Mw., Colombo 02, Sri Lanka
(bereinafter called “the Seller”) of the ONE PART and Tokyo Cement Company (Lanka) PLC(kereinafter

called “the Buyer”) of the OTHER PART.

WHEREAS the Seller invited bids for Selling of Fly Ash from Three Units of Lakvijaya Power Station and has
accepted a Bid by the Buyer for the purchase of those goods in the sum of LKR 3,500.00 (LKR Three
Thousand Five Hundred Only) per Metric Ton (MT) Excluding VAT and NBT.

NOW THIS AGREEMENT WITNESSETH AS FOLLOWS

1. In this Agreement words and expressions shall have the same meanings as are respectively assigned to them
in the General and Special Conditions of Contract referred to.

2. Quantity of Fly Ash

Quantity of Fly Ash defined sccording to the plant operation. Buyer is eligible to procure maximumm
- 360MTper day,fly ash from the total of daily production (Quality Ne. 01).

3. Selection of Ash Quality

Both Coarse and Fine Fly Ash will be stored in the same silo and will not be stored separately.
uality No. 01 Fly Ash

a) Loss of Ignition (LOD <5%
b) Fineness : Sieve Residue, 45 pm <30%

Ash quality is classified according to the LOI value. If LOI is below 5 %, it is categorized as Quality No. 01
Ash and if LOLis above 5% it is categorized as Quality No. 02 Ash. Loss of Ignition values will solely be
tested by a third party contractor and verified by CEB. The final LOT value will be declared by CEB, Test
will be conducted by every 3 hours and the verified value will be taken as the final value for all financial
invoices.” Third party contractor must be check the LOI and finesse according to ASTM standards
mentioned in Anmexure A.Buyer should be able to observe the quality checking process as and when
required by the buyer.

If it is observed that LOT is higher than 5% by thebuyer, the buyer can immediately stop accepting fly ash
and should go for testing of reference sample must be done again in a third party Iaboratory with presence
of buyer’s and seller’s representatives. That result will be taken as the final LOI result and can continue
accepting or rejecting based of that LOI result,

If buyer still not satisfied with the LOI results, the reference sample will be tested again in an independent
laboratory with presence of both parties. And such payment for the testing need to bone by the buyer, If
third party laboratory LOI result more than 5 % then Independent laboratory payment will be reimbursed to
the buyer by seller. The Independent laboratory will be selected by the conference of both parties.

4. Term of the agreement

The term of the Agreement shall be for a period commencing on the date of the Agreement and ending,

unless terminated earlier in accordance with the provisions of the Agreement, on the date which falls Five
(5) years after the date of the Agreement. ' gg -"’3 )

e
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SECTION - 3: FORM OF CONTRACT AGREEMENT Q

CEYLON ELECTRICITY
BOARD

DISPOSAL OF FLY ASH AGREEMENT
2018-2022

For

Disposal of the fly ash, Produced as a byproduct of combustion of
coal of unit 1, 2 & 3 of Lakvijaya Power Station, Norochcholai

Between
CEYLON ELECTRICITY BOARD
(LAKVIY. AYA POWER PLANT)

And

HETECH CEMENT LANKA (PVT) LTD

Contract No: LY/CEPD/Fly Ash/02
February 2018

Ceylon Electricity Board: Bid LV/CEPD/Fly Asi/02
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SECTION - 3: FORM OF CONTRACT AGREEMENT

APPENDIX VI

FORM OF CONTRACT AGREEMENT

Contract No: LV/CEPD/Fly Ash/02

THIS AGREEMENT made and entered into at Norochcholai on this 14% day of February 2018 the Ceylon
Electricity Board, a corporate body established under the Act No. 17 of 1969 having its head office at No. 50,
Sir Chittampalam A. Gardiner Mw., Colombo 02, Sri Lanka (hereinafter called “the Seller”) of the ONE PART
and Hi-Tech Cement Lanka (Pvt.) Ltd(hereitafter called “the Buyer”) of the OTHER PART.

WHEREAS the Seller invited bids for Selling of Fly Ash from Three Units of Lakvijaya Power Station and has
accepted a Bid by the Buyer for the purchase of those goods in the sum of LKR 1,200.00 (LKR One Thousand
Two Hundred Only) per Metric Ton (MT) Excluding VAT and NBT.

NOW THIS AGREEMENT WITNESSETH AS FOLLOWS

1. In this Agreement words and expressions shall have the same meanings as are respectively assigned to them (.
in the General and Special Conditions of Contract referred to.

2. Quantity of Fly Ash

Quantity of Fly Ash defined according to the plant operation. Buyer is eligible to procure maximum
900MT per day, fly ash from the total of daily production (Quality No. 01).

3. Selection of Ash Quality

Both Coarse and Fine Fly Ash will be stored in the same silo and will not be stored separately.

Quality No. 01 Fiy Ash

a) Loss of Ignition (LOI) < 5%
b) Fineness : Sieve Residue, 45 pm <30%

Ash quality is classified according to the LOI value. If LOT is below 5%, it is categorized as Quality No. 01
Ash and if LOI is above 5% it is categorized as Quality No. 02 Ash. Loss of Ignition values will solely be
tested by a third party contractor and verified by CEB. The final LOI value will be declared by CEB. Test (.
will be conducted by every 3 hours and the verified value will be taken as the final value for all financial
invoices.Third party contractor must be check the LOT and finesse according to ASTM standards mentioned
in Annexure A.Buyer should be able to observe the quality checking process as and when required by the
buyer.

If it is observed that LOI is higher than 5% by the buyer, the buyer can immediately stop accepting fly ash
and should go for testing of reference sample must be done again in a third party laboratory with presence
of buyer’s and seller’s representatives. That result will be taken as the final LOI result and can continue
accepting or rejecting based of that LOI result.

If buyer still not satisfied with the LOX results, the reference sample will be tested again in an independent
laboratory with presence of both parties. And such paymeut for the testing need to bone by the buyer, &
thivd party laboratory LOI result more than 5 % then Independent laboratory payment will be reimbursed to
the buyer by seller. The Independent laboratory will be selected by the conference of both parties.

4. Term of the agreement

The term of the Agreement shall be for a period commencing on the date of the Agreement and ending,
unless terminated earlier in accordance with the provisions of the Agreement, on the date which falls Five
(5) years after the date of the Agreement.

5. Logistic plan

5.1. Monthly Forecast Schedule

Ceylon Electricity Board: Bid LV/CEPD/Fly Ash/02 227



SECTION - 3: FORM OF CONTRACT AGREEMENT -

&) CEYLON ELECTRICITY

BOARD
DISPOSAL OF FLY ASH AGREEMENT
2018-2022

For

Disposal of the fly ash, Produced as a byproduct of combustion of
coal of unit 1,2 & 3 of Lakvijaya Power Station, Norochcholai

Between
CEYLON ELECTRICITY BOARD
(LAKVIJAYA POWER PLANT)
And

SIGIRI DISTRIBUTORS

Contract No: LV/CEPD/Rly Ash/02
February 2018

Ceylon Electricity Board: Bid LV/CEPD/Fly Ash/02
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APPENDIX VI

FORM OF CONTRACT AGREEMENT

Contract No: LV/CEPD/Fly Ash/02

THIS AGREEMENT made and entered into at Norochcholai on this 14th day of February 2018 the Ceylon
Electricity Board, a corporate body established under the Act No. 17 of 1969 having its head office at No. 50,
Sir Chittampalam A.. Gardiner Mw., Colombo 02, Sri Lanka (hereinafter called “the Seller”) of the ONE PART
and Sigiri Distributors(hereinafteg celled “the Buyer”) of the OTHER PART.

WHEREAS the Seller invited bids for Selling of Fly Ash from Three Units of Lakvijaya Power Station and has
accepted a Bid by the Buyer for the purchase of those goods in the sum of LKR 1,500.00 (LKR One
ThousandFive Hundred Only) per Metric Ton (MT) Excluding VAT and NBT.

NOW THIS AGREEMENT WITNESSETH AS FOLLOWS

1. Inthis Agreement words and expressions shall have the same meanings as are respectively assigned to them
in the General and Special Conditions of Contract referred to.

2. Quantity of Fly Ash

Quantity of Fly Ash defined according to the plant operation. Buyer is eligible to procure maximum
900MT per month, fly ash from the total of daily production (Quality No. 01). -

3. Selection of Ash Quality

Both Coarse and Fine Fly Ash will be stored in the same silo and will not be stored separately.

Quality No. 81 Fly Ash

a) Loss of Ignition (LOI) < 5%
b) Fineness : Sieve Residue, 45 um < 30%

Ash quality is classified according to the LOI value. If LOI is below 5 %, it is categorized as Quality No. 01
Ash and if LOI is above 5% it is categorized as Quality No. 02 Ash. Loss of Ignition values will solely be
tested by a third party contractor and verified by CEB. The final LOI value will be declared by CEB. Test
will be conducted by every 3 hours and the verified value will be taken as the final value for all financial
invoices. Third party contractor must be check the IOI and finesse according to ASTM standards mentioned
in Annexare A.Buyer should be able to observe the quality checking process as and when required by the
buyer.

If it is observed that LOI is higher than 5% by the buyer, the buyer can immediately stop accepting fly ash
and should go for testing of reference sample must be done again in a third party laboratory with presence
of buyer’s and seller’s representatives. That result will be taken as the final LOI result and can continue
accepting or rejecting based of that LOX result,

It buyer still not satisfied with the LOI results, the reference sample will be tested again in an independent
labozatoty with presence of both parties. And such payment for the iesting veed o hope by the buyer. if
third party laboratory LOJ result more than 5 % then Independent laboratory payment wiil be reimbursed to
the buyer by seller. The Independent laboratory will be selected by the conference of both parties.

4. Term of the agreement

The term of the Agreement shall be for a period commencing on the date of the Agreement and ending,
unless terminated earlier in accordance with the provisions of the Agreement, on the date which falls Five
(5) years after the date of the Agreement,

5. Logistic plan
5.1. Monthly Forecast Schedule

Ceylon Electricity Board: Bid LV/CEPD/Fly Ash/02
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HOTON Y Borm o CONTRACT AGREEMENT

CEYLON ELECTRICITY
~ BOARD '

DISPOSAL OF FLY ASH AGREEMENT
2018-2022

For

Disposal of the fly ash, Produced as a byproeduct of combustion of

coal of unit 1,2 & 3 of Lakvijaya Power Station, Norochcholai

Between
CEYLON ELECTRICITY BOARD
(LAKVIJAYA POWER PLANT)
Ard

TOKYO SUPER CEMENT CO. LANKA ®PVID)LTB

Countraet Neo: LV/ICEPB/Fly Ash/§z

February 2018

Ceylon Electricity Board: Big LV/CEPD/Fly Ash/02
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FORM OF CONTRACT AGREEMENT

Contract No: LV/CEPD/Fly Ash/02

THIS AGREEMENT made and entered into at Norochcholai on this 14® day of February 2018 the Ceylon
Electricity Board, a corporate body established under the Act No. 17 of 1969 having its head office at No. 50,
Sir Chittampalam A.. Gardiner Mw., Colombo 02, Sri Lanka (hereinafter called “the Seller”) of the ONE PART
and Tokyo Super Cement Co. Lanka (Pyt.) Ltd(hereinafter called “the Buyer”) of the OTHER PART.

WHEREAS the Seller invited bids for Selling of Fly Ash from Three Units of Lakvijaya Power Station and has
accepted a Bid by the Buyer for the purchase of those goods in the sum of LKR 3,000.00 (LKR Three
Thousand Only) per Metric Ton (MT) Excluding VAT and NBT.

NOW THIS AGREEMENT WITNESSETH AS FOLLOWS

1. Inthis Agreement words and expressions shall have the same meanings as are respectively assigned to them
in the General and Special Conditions of Contract referred to.

2. Quantity of Fly Ash

Quantity of Fly Ash defined according to the plant operation. Buyer is eligible to procure maximum
27.5M’I‘pg{ day,fly ash from the tota] of daily preduction (Quality No. 01).

3. Selection of Ash Quality

Both Coarse and Fine Fly Ash will be stored in the same silo and will not be stored separately.

Quality No. 01 Fiv Ash

a)  Loss of Ignition (LOI) < 5%
b) Fineness : Sieve Residue, 45 ym < 30%

Ash quality is classified according to the LOI value. If LOI is below 5%, it is categorized as Quality No. 01
Ash and if LOI is above 5% it is categorized as Quality No. 02 Ash. Loss of Ignition values will solely be
tested by a third party contractor and verified by CEB. The final LOI value will be declared by CEB. Test
will be conducted by every 3 hours and the verified value will be taken as the final value for all financial
invoices.Third party contractor must be check the LOT and finesse according to ASTM standards mentioned
in Annexure A.Buyer should be able to observe the quality checking process as and when required by the
buyer.

If it is observed that LOI is higher than 5% by the buyer, the buyer can immediately stop accepting fly ash
and should go for testing of reference sample must be done again in a third party laboratory with presence
of buyer’s and seller’s representatives. That result will be taken as the final LOI result and can coniinue
accepting or rejecting based of that LOI result.

4. Term of the agreemen:
The term of the Agreement shail be for a period corumencing oa the date of the Agreement and ending,

unless terminated earlier in accordance with the provisions of the Agieement, on the date which falls Five
(5) years after the date of the A greement.

5. Logistic plan
5.1. Monthly Forecast Schedule

Seller must submit a Monthly Forecast Schedule along with the invoice for fty ash according io the
monthly energy forecast of all three units,
K@

Ay
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CEYLON ELECTRICITY
BOARD

DISPOSAL OF FLY ASH AGREEMENT
2018-2022

For

Disposal of the fly ash, Produced as a byproduct of combustion of
coal of unit 1, 2 & 3 of Lakvijaya Power Station, Norochcholai

Between
CEYLON ELECTRICITY BOARD

(LAKVIJAYA POWER PLANT)

And

SIAM CITY CEMENT (LANKA) LIMITED

Contract No: LV/CEPD/Fly Ash/02
February 2018
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SECTION - 3: FORM OF CONTRACT AGREEMENT

FORM OF CONTRACT AGREEMENT

Contract No: LV/CEPD/Fly Ash/02

S
THISﬁAGREEMENT made and entered into at Norochcholai on this ...... iéf ....... day of

..... lfiéatcu..ébrs’.j}j ...... 2018 the Ceylon Electricity Board, a corporate body established under the Act No. 17

of 1969 having its head office at No. 50, Sir Chittampalam A. Gardiner Mw., Colombo 02, Sri ILanka
(hereinafter called “the Seller”) of the ONE PART and SIAM City Cement (Lanka) Limited(hereinafter called
“the Buyer”) of the OTHER PART.

WHEREAS the Seller invited bids for Selling of Fly Ash from Three TFniis of Lakvijaya Power Station and has
accepted a Bid by the Buyer for the purchase of those goods in the sum of LKR 3,750.00 (LKR Three
Thousand Seven Hundred Fifty Only) per Metric Ton (MT) Excluding VAT and NBT.

NOW THIS AGREEMENT WITNESSETH AS FOLLOWS

L.

5.

In this Agreement words and expressions shall have the same meanings as are respectively assigned to them
in the General and Special Conditions of Contract referred to.

Quantity of Fly Ash

Quantity of Fly Ash defined according to the plant operation. Buyer is eligibie to procure maximum
246.6MT per day, fly ash from the total of daily preduction {Quality No. 01),

Selection of Ash Quality

Both Coarse and Fine Fly Ash will be stored in the same silo and will not be stored separately.

Quality No. 01 Flvy Ash

a) Loss of Ignition (LOI) < 5%
b) Fineness : Sieve Residue, 45 ym < 30%

Ash quality is classified according to the LOI value. If LOI is below 5%, it is categorized as Quality No. 01
Ash and if LOI is above 5% it is categorized as Quality No. 02 Ash. Loss of Ignition values will solely be
tested by a third party contractor and verified by CEB. The final LOI value will be declared by CEB. Test
will be conducted by every 3 hours and the verified value will be taken as the final value for all financial
invoices.Third party contractor must be check the LOY and finesse according to ASTM standards mentioned
in Annexure A.Buyer should be able to observe the quality checking process as and when required by the
buyer.

If it is observed that LOI is higher than 5% by the buyer, the buyer can immediately stop accepting fly ash
and should go for testing of reference sample must be done again in a third party laboratory with presence
of buyer’s and seller’s representatives. That result will be taken as the final LOI result and can continue
accepting or rejecting based of that LOI result.

If buyer still not satisfied with the LOI results, the reference sample will be tested again in an independent
laboratory with presence of both parties. And such payment for the testing need to bone by the buyer. If
third party laboratory LOI result more than 5 % then Independent laboratory payment will be reimbursed to
the buyer by seller. The Independent laboratory will be selected by the conference of both parties.

Term of the agreement,

The term of the Agreement shall be for a period commencing on the date of the Agreement and ending,
unless terminated earlier in accordance with the provisions of the Agreement, on the date which falls Five

(5) years after the date of the Agreement.

Logistic plan

5.1. Monthly Forecast Schedule
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CEYLON ELECTRICITY
BOARD

FLY ASH AGREEMENT
2018-2022

DISPOSAL OF

For

Disposal of the fly ash, Produced as a byproduct of combustion of
coal of unit 1,2 & 3 of Lakvijaya Power Station, N orochcholai

Between
CEYLON ELECTRICITY BOARD
(LAKVIJAYA POWER' PLANT)
And

SRI RAMCO ROOFINGS LANKA (PVT) LTD

Contract No: LV/CEPD/F ly Ash/02
February 2018
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SECTION = 30 FORM OFF CONTRACT AGREEMENT

APPENDIX VI

FORM OF CONTRACT AGREEMENT

Contract No: LV/CEPD/Fly Ash/02

THIS AGREEMENT made and entered into at Norochcholai on this 14" day of February 2018 the Ceylon
Electricity Board, a corporate body established under the Act No. 17 of 1969 having its head office at No. 50,
Sir Chittampalam A. Gardiner Mw., Colombo 02, Sri Lanka (hereinafter called “the Seller”) of the ONE PART
and Sri RamcoRoofings Lankg (Pvt) Ltd(hereinafter called “the Buyer”) of the OTHER PART.

WHEREAS the Seller invited bids for Selling of Fly Ash from Three Units of Lakvijaya Power Station and has
accepted a Bid by the Buyer for the purchase of those goods in the sum of LKR 700.00 (LKR Seven

HundredOnly) per Metric Ton (MT) Excluding VAT and NBT.
NOW THIS AGREEMENT WITNESSETH AS FOLLOWS

1. In this Agreement words and expressions shall have the same meanings as are respectively assigned to them C
in the General and Special Conditions of Contract referred to.

2. Quantity of Fly Ash

Quantity of Fly Ash defined according to the plant operation. Buyer is eligible to procure maximum
'25MTper month, fly ash from ¥he total of daily production (Quality Ne. 01).

3. Selection of Ash Quality

Both Coarse and Fine Fly Ash will be stored in the same silo and will not be stored separately.

Quality Ne. 01 Fly Ash

a) Loss of Ignition (LOI) < 5%
b) Fineness : Sieve Residue, 45 um < 30%

Ash quality is classified according to the LOI value. If LOI is below 5%, it is categorized as Quality No. 01

Ash and if LOI is above 5% it is categorized as Quality No. 02 Ash. Loss of Ignition values will solely be

tested by a third party contractor and verified by CEB. The final LOT value will be declared by CEB. Test \{
will be conducted by every 3 hours and the verified value will be taken as the final value for all financial ‘
invoices.Third party contractor must be check the LOTI and finesse according to ASTM standards mentioned

in Annexure A.Buyer should be able to observe the quality checking process as and when required by the

buyer.

If it is observed that LOI is higher than 5% by the buyer, the buyer can immediately stop accepting fly ash

and should go for testing of reference sample must be done again in a third party laboratory with presence

of buyer’s and seller’s representatives. That result will be taken as the final LOI result and can continue
accepting or rejecting based of that LOI result.

If buyer still not satisfied with the LOI results, the reference sample will be tested again in an independent
laboratory with presence of both parties. And such payment for the testing need to bone by the buyer. If

third party laboratory LOI result more than 5 % then Independent laboratory payment will be reimbursed to

ihe buyer by seller. The Independent laboratory will be selected by the conference of both parties.

4. Term of the agreement

The term of the Agreement shall be for a period commencing on the date of the Agreement and ending,
unless terminated earlier in accordance with the provisions of the Agreement, on the date which falls Five
(5) years after the date of the Agreement.
5. Logistic plan
5.1. Monthly Forecast Schedule
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£ CEYLON ELECTRICITY
' BOARD

DISPOSAL OF FLY ASH AGREEMENT
2018-2022

For

Disposal of the fly ash, Produced as a byproduct of combustion of
coal of unit 1,2 & 3 of Lakvijaya Power Station, Norochcholai

Between
CEYLON ELECTRICITY BOARD
(LAKVIJAYA POWER PLANT)
And

CEYLON & FOREIGN TRADERS PLC?

Contract No: LV/CEPD/Fly Ash/02
February 2018
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SECTION - 3: FORM OF CONTRACT AGREEMENT

APPENDIX VI

FORM OF CONTRACT AGREEMENT

Contract No: LV/CEPD/Fly Ash/02

THIS AGREEMENT made and entered into at Norochcholai on this 14% day of February 2018 the Cevlon
Electricity Board, a corporate body established under the Act No. 17 of 1969 having its head office at No. 50,
Sir Chittampalam A. Gardiner Mw., Colombo 02, Sri Lanka (hereinafter called “the Seller”) of the ONE PART
and Ceylon & Foreign Traders PLC(hereinafter called “the Buyer”) of the OTHER PART.

WHEREAS the Seller invited bids for Selling of Fly Ash from Three Units of Lakvijaya Power Station and has
accepted a Bid by the Buyer for the purchase of those goods in the sum of LKR 2,552.00 (LKR TwoThousand

Five Hundred Fifty TwoOnly) per Metric Ton (MT) Excluding VAT and NBT.
NOW THIS AGREEMENT WITNESSETH AS FOLLOWS

1. In this Agreement words and expressions shall have the same meanings as are respectively assigned to them
in the General and Special Conditions of Contract referred to.

Quantity of Fly Ash

™D

Quantity of Fly Ash defined according to the plant operation. Buyer is eligible to procure maximum
300MTper monthfly a5h,from the tetal of daily production (Quality No. 01).

3. Selection of Ash Quality

Both Coarse and Fine Fly Ash will be stored in the same silo and will not be stored separately.

Quality No. 01 Fiy Ash

a) Loss of Ignition (LOI) <5%
b) Fineness : Sieve Residue, 45 pm < 30%

Ash quality is classified according to the LOI value. If LOI is below 5%, it is calegorized as Quality No. 01
Ash and if LOJ is above 5% it is categorized as Quality No. 02 Ash. Loss of Ignition values will solely be
tested by a third party contractor-and verified by CEB. The final LOI value will be declared by CEB. Test
will be conducted by every 3 hours and the verified value will be taken as the final value for all financial
invoices.Third party contractor must be check the L.OI and finesse according to ASTM standards mentioned
in Annexuare A.Buyer should be able to observe the quality checking process as and when required by the
buyer.

If it is observed that LOI is higher than 5% by the buyer, the buyer can immediately stop accepting fly ash
and should go for testing of reference sample must be done again in a third party laboratory with presence
of buyer’s and seller’s representatives. That result will be taken as the final LOT result and can continue
accepting or rejecting based of that LOI result.

If buyer still not satisfied with the LOI results, the reference sample will be tested again in an independent
laboraiory with presence of boihi parties. And such payment for the iesting need to bone by the buyer, (i
third party laboratory LOI result more than 5 % then Independent laboratory payment will be reimbursed to
the buyer by scller. The Independent laboratory will be selected by the conference of both parties.

4. Term of the agreement

The term of the Agreement shall be for a period commencing on the date of the Agreement and ending,
unless terminated earlier in accordance with the provisions of the Agreement, on the date which falls Five
(5) years after the date of the Agreement.

5. Logistic plan

5.1. Monthly Forecast Schedule

Ceylon Electricity Board: Bid LV/CEPD/Fly Ash/02
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SECTION = 3: FORM OF CONTRACT AGREEMENT

CEYLON ELECTRICITY
BOARD

DISPOSAL OF FLY ASH AGREEMENT
2018-2022

For

Disposal of the fly ash, Produced as a byproduct of combustion of
coal of unit 1, 2 & 3 of Lakvijaya Power Station, Norochcholai

Between
CEYLON ELECTRICITY BOARD
(LAKVIJAY A POWER PLANT)
Ard |

TOKYO SUPER CEMENT CO. LANKA (PVT) LTD,

Contract No: LYV/CEPD/Fly Ash/§2
February 2018
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Annexure A

Measuring Standards and Sampling Method

01.

02.

03.

04.

Samples shall be taken from six ash silos for sampling (3% 1kg of representative sample) in every
3 hour duration by the third party testing laboratory. One portion of the sample shall be given to
the purchaser and reference sample put in a airtight container, sealed and signed by
representatives of CEB, Third party Laboratory and the purchaser shall be kept for a Period of
one month. If sample change from quality 01 to quality 02 in the test results between the third
party test results as declared by the CEB and the test carried out by the purchaser then the

reference sample shall be tested in an independent laboratory acceptable to both parties.

Electronic version of test report shall be forwarded by the authorized person of the CEB in every

3 hours after sampling.

All test and sampling shall be carried out by a third party contractor according to the ASTM

standards. Reference Test Methods are as follows,
For fineness - ASTM-D 5158 (Standard test method for determination of particle size

of powdered activated carbon by air jet sieving)

For LOI - ASTM-C 311-05

The third party testing body is an accredited testing laboratory (For ISO 17025) and they have

been performing material testing (Water, food, soil, etc.) in Sri Lanka.
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I E® eBas @Dd 90 BEmded gnpsdcart eCe Baeodn 4o @6 L8 @800
@OIOY yeoms K89,
Bid No. LV/CEPD/Fly Ash/02

POD wemn 08§ puduime oty BB LG chehs Ged ¢eimedsind O8x mouds SOE®
2BJ0 2 w0 4&ms WO v DE Hadsaem w890 oo mdm ce

2.1 q®smn ©aOco sy DE GLOBm BEYD gmEn R G0 eFam b »Hc@x? Cofy ngdm 2. Eog
215009 8 400 5880 00 2 Bed 0,800 soddBm 5045 410 s ededm R emowm 03 woent
CHmS Oz enddn e Coty @FOme tamed mSm G3.

i.Quality No. 01 Fly Ash :- Over 1000MT
ii.Quality No. 01 Fly Ash - 250MT-1000MT
ili.Quality No. 02 Fly Ash :- Above 250MT

3. Giogg q;co&@

3.1.2017 558 07 §2» ogy Desm 400 OmBD eom (3agy 12 10 B, A
. — - 4
l Bidder Na, Bidder j G%%gar’/’s
A <] SIAM City Cement Lanka Limited vl e
IB SIAM City Cement Lanka Limited (5 &1 %"
| 1-C ] SIAM City Cement Lanka Limited |
Ceylon & Foreign Traders PLC
3 Century Zone (Pvt) Ltd
4 Sigiri Distributors
5 Hi Toch Cement Lanka (Pvt) Ltd |
6 Fine Ash (Pvt) Ltd ]
7 Lanka AAC (Pyt) i_td
8 SMS Engineering (Pvt) Ltd
| 9-A Sri Rameo Roofing Lanka (Pyt) Lid
9B Sri Ramco Lanka (Pvt) Ltd
[ 10 | Tokyo Super Cement Co.Lanka (Pvt) Ltd
11 Tokyo Eastern Cement Company Limited
12 Tokyo Coment Company Lanka PLC
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Bid Total Bid Pyice {Read Out) Price Total Bid Prics (Read Out) Price | Total Bid Price (Read Out) Prica
Ne. Schedule A (Above 1006MT per Shedule B (250MT - 1000MT per | Shedule C (Above 250317 per
month month) month) N
Requested ‘Requested Requested
Q":::,‘:Ymp" Amount (LKR) p?r“::::yn | Amaunt (LKR) Q“::ﬂi{n PEr | Amount (LKR)
o {Tones) (Tones) | - (Tones)
1-A 30.000.00 600,000,000.00 | el |
1-B 80,000.00 1,687,500,000.00 ___ 1=
G 30,000.00 637,500,000.00 e IC
2 3,600.00 45,936,000.00
3 18.000.00 67,500,000.00
4 —. | 10,800.00 ' 81,000,000.00 R
5 10,800.00 64,800,000.00 |
6 36,000.00 630,000,000.00 | N
7 f E 15,000.00 1,200,000.00
B 1 [ 3,000.00 300,000.00
9-A 3,120,00 10,520,000.00
9B ] ___1773,12000 [ 9.360.000.00 -
10 86.400,00 1,256,000,000.00 X 129,600.00 129,600,000.0,
11 86,400.00 1,080,000,000.00 | " i 129,600.00 129,600,000.00
12 129,600.00 2,268,000,000.00 i, ] 129,600.00 97,20:0,000.00

4. ndydim ol 2830 w1 §Brn WG uxd me g He®es HBJad Abeda,

cel® B¢ cas gt CramG OO0 u@RMDn =ay & own gomadnd G Hemdet BEOD mordudom ROED
BBY0 Boda emnd FD.qRms B e Ew vef g Fodorem w8 mozfm 480 71000 mB8Y H¥eda wdn
o B oo 858 wdetR oo Y 8800 Reedn an 2 .

Requested
quantity for
Annam (MT)

Approved
Quantity for
Anpam (MT)

Bid

Total Price for Five Quantity
No.

Years without VAT ang Percentage
NBT in LKR (%)

Unit Price
(LKR/MT)

Bidder

Awarding - Quality No. 01- Over 1000MT 90% of Fly Ash Production
Tokyo Cement

Company (Lanka) 129,600.00 129,600.00 3,500.00 2,268,000,000.00 50.82
12 PLC I

SIAM City ol

Cement (Lanka) 90,000.00 90,000.00 3,750.00 1,687,500,000.00 35.29
1-B Limited

"Tokyo Super . y

Cemeni Co. 86,400.00 9,900.00 3,000.00 148,500,000.00 3.88
10 ] Lanka (Pvt) Litd ‘ ‘

Awarding - Quallty No. 01- (2% to 1000MT ) : 10% of Flyﬂ Ash Production
— —r

4 Sigiri Distributors 10,800.00 [ 1080000 | 1.500.00 81,000,000.00 424

Hi -~ Tech Cement o |
s Lanks (Pvi) Ltd 10,800.00 | 10,800.00 1,200.00 64,800,000.00 4.24

Coylon & foreign . ]

2 Traders PLC 3,600.00 3,600.00 45,936,000.00 141
Sri Rameo
Roofing Lanka 3,120.00 300.00 1.050,000.00 0.11

9-A (Pvt) Ltd — il B

Awarding - Quality No. 02 ; Above 250MT
Tokyo Super C
Cement Co. 129,600.00 112,500.00 112,500,000.00 59
Lanka (Pvt) Ltd

Tokyo Eastern
Cement Company
Limited

—_—

112,500,000.00

129,600.00 112,500.00
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. M/s Sri Ramco Lanka (Pvt) Ltd

. M/s Century Zone (Pvt) Itd
ili. M/s Fine Ash (Pvt) Lid
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International construction consortium (PVTO
1|Ltd LPS- S- 0001/2015.11.09 30 Cubes 5,000.00
International construction consortium (PVTO
2|ltd LPS- S- 0002/2016.02.15 40 Loads 20,000.00
International construction consortium (PVTO
3|Ltd LPS- S- 0003/ 2016.02.24 40 Loads 20,000.00
International construction consortium (PVTO
4|Ltd LPS- S- 0004/2016.09.20 40 Loads 20,000.00
5|Precision Engineering Service PVT Ltd LPS- S- 0005/2016.10.03 100 Loads 50,000.00
International construction consortium {PVTO
6|Ltd LPS- S- 0006/2016.11.23 80 Loads 40,000.00
International construction consortium (PVTO
7|Ltd LPS- S- 0007/2017.01.21 120 Loads 60,000.00
International construction consortium (PVTO
8|Ltd LPS- S- 0008/B/2017.03.14 |120 Loads 60,000.00
9[Siam City Ciment (Lanka) PVT Ltd LPS- S- 0009/B/2017.05.05 |18 Loads 9,000.00
International construction consortium (PVTO
10|Ltd LPS- S- 0010/B/2017.05.30 [120 Loads 60,000.00
11|Fine Ash ( PVT) Ltd LPS-S-0011/8/2017.06.09 |10 Loads 5,000.00
12[D.M. Concrete Works LPS- S- 14/B/2017.10.24 20 Loads 11,734.00
13|Sawindra Sadisha LPS- S- 0015/B/2017.10.24 |10 Loads 5,867.00
14|S.W.A.Manoj LPS-S-0022/8/2017.12.31 |10 Loads 5,867.00
International construction consortium (PVTO
15|Ltd LPS-S-0021/B/2017.12.15 |120 Loads 60,000.00
16|N.Selwaraja LPS- S- 0023/B/2018.01.31 |10 Loads 5,867.00
g 95D 30 Cubes & 858 | 438,335.00
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Coal and air pollution

The smoke from coal power plants is exceedingly dangerous to human health.

When coal burns, the chemical bonds holding its carbon atoms in place are broken, releasing
energy. However, other chemical reactions also occur, many of which carry toxic airborne
pollutants and heavy metals into the environment.

This air pollution includes:

Mercury: Coal plants are responsible for 42 percent of US mercury emissions, a toxic heavy metal
that can damage the nervous, digestive, and immune systems, and is a serious threat to the child
development. Just 1/70th of a teaspoon of mercury deposited on a 25-acre lake can make the
fish unsafe to eat. According to the Environmental Protection Agency’s (EPA) National Emissions

< [nventory, US coal power plants emitted 45,676 pounds of mercury in 2014 (the latest year data
is available).

Sulfur dioxide (S02): Produced when the sulfur in coal reacts with oxygen, SO combines with
other molecules in the atmosphere to form small, acidic particulates that can penetrate human
lungs. It's linked with asthma, bronchitis, smog, and acid rain, which damages crops and other
ecosystems, and acidifies lakes and streams. US coal power plants emitted more than 3.1 million
tons of SOz in 2014.

Nitrogen oxides (NOx): Nitrous oxides are visible as smog and irritate lung tissue, exacerbate
asthma, and make people more susceptible to chronic respiratory diseases like pneumonia and
influenza. In 2014, US coal power plants emitted more than 1.5 million tons.

Particulate matter: Better known as “soot,” this is the ashy grey substance in coal smoke, and
is linked with chronic bronchitis, aggravated asthma, cardiovascular effects like heart attacks,
and premature death. US coal power plants emitted 197,286 tons of small airborne particles
(measured as 10 micrometers or less in diameter) in 2014..

Other harmful pollutants emitted in 2014 by the US coal power fleet include:

o 41.2tons of lead, 9,332 pounds of cadmium, and other toxic heavy metals.

+ 576,185 tons of carbon monoxide, which causes headaches and places additional stress on
people with heart disease.

« 22,124 tons of volatile organic compounds (VOC), which form ozone.

« 77,108 pounds of arsenic. For scale, arsenic causes cancer in one out of 100 people who drink
water containing 50 parts per billion.
Most of these emissions can be reduced through pollution controls—sometimes by a significant
amount—though many plants don’t have adequate controls installed.
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Under the Clean Air Act, the Clean Water Act and other environmental laws, the US
Environmental Protection Agency (EPA) has the responsibility and authority to set and enforce
emissions limits for pollutants deemed harmful to human health and the environment.

However, the head of the EPA under President Trump—Scott Pruitt—built his career suing the
EPA to withdraw pollution protections. Actions he has taken since his tenure began, including
regulatory rollbacks and delays, and cuts to the EPA’s staffing and budget, put many protective

standards in jeopardy.

Coal and global warming

Climate change could cause irrevocable harm.

Of coal’s many environmental impacts, none are as harmful, long term, and irreversible as global
warming. Global warming is driven by emissions of heat-trapping gases, primarily from human
activities, that rise into the atmosphere and act like a blanket, warming the earth’s surface.

Consegquences include rising temperatures and accelerating sea level rise as well as growing risks
of drought, heat waves, heavy rainfall intensified storms, and species loss. Left unchecked climate
change could lead to profound human and ecological disruption.

Carbon dioxide (CO;) emissions from combusting fossil fuels are the main driver of global
warming. COzis also the main byproduct of coal combustion: nearly 4 grams of CO2 are
produced for every gram of carbon burnt (depending on its type, coal can contain as much as 60
to 80 percent carbon).

Methane (CH4) often occurs in the same areas that coal is formed, and is released during mining
activities. Methane is 34 times stronger than carbon dioxide at trapping heat over a 100-year
period and 86 times stronger over 20 years; roughly 10 percent of all US methane emissions come
from coal mining.

Carbon capture and storage technologies (or CCS) are emerging technologies that could allow
coal plants to capture some of the CO2 they would otherwise release; the CO2 could then be
transported and stored in a geological repository without harming the earth’s climate. A few
projects worldwide are currently operating, but the technology remains expensive, especially
compared with cleaner forms of generation, and it is still unproven at the scale needed to
materially contribute to addressing climate change. The deployment of CCS would also not
reduce other harmful pollutants produced across the fuel cycle of coal.

To date the federal government has invested on the order of S5 billion dollars in CCS research,
including $4.8 billion under the Obama administration and millions of dollars during the Bush
administration.
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ECmissions from burning coal
Several principal emissions result from coal combustion:

sulfur dioxide (502), which contributes to acid rain and respiratory illnesses

Nitrogen oxides (NOx), which contribute to smog and respiratory illnesses

Particulates, which contribute to smog, haze, and respiratory illnesses and lung disease

Carbon dioxide (CO2), which is the primary greenhouse gas produced from the burning of fossil fuels (coal,
oil, and natural gas)

Mercury and other heavy metals, which have been linked to both neurological and developmental damage
In humans and other animals

fly ash and bottom ash, which are residues created when coal is burned at power plants

in the past, fly ash was released into the air through the smokestack, but laws now require that most
amissions of fly ash be captured by pollution control devices. In the United States, fly ash and bottom ash
are generally stored near power plants or placed in landfills. Pollution leaching from ash storage and
landfills into groundwater and the rupture of several large impoundments of ash are environmental
concerns.

Reducing the environmental effects of coal use
The Clean Air Act and The Clean Water Act require industries to reduce pollutants released into the air
and water.

The coal industry has found several ways to reduce sulfur and other impurities from coal. The industry has
also found more effective ways of cleaning coal after it is mined, and coal consumers have shifted toward
greater use of low sulfur coal.

Power plants use flue gas desulfurization equipment, also known as scrubbers, to clean sulfur from the
smoke before it leaves their smokestacks. In addition, the coal industry and the U.S. government have
cooperated to develop technologies that can remove impurities from coal or that can make coal more
energy efficient, which reduces the amount of coal that is burned per unit of useful energy produced.

Equipment intended mainly to reduce SO2, NOx, and particulate matter can also be used to reduce
mercury emissions from some types of coal. Scientists are also working on new ways to reduce mercury
emissions from coal-burning power plants.

fesearch is underway to address emissions of carbon dioxide from coal combustion. One method
is carbon capture, which separates CO2 from emissions sources and recovers it in a concentrated stream.
The CO2 can then be injected underground for permanent storage, or sequestration.

Reuse and recycling can also reduce the environmental effects of coal production and use. Land that was
previously used for coal mining can be reclaimed and used for airports, landfills, and golf courses. Waste
products captured by scrubbers can be used to produce products such as cement and synthetic gypsum
for wallboard.
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CEYLON ELECTRICITY BOARD

Your ref: ¢ My ref: LV/T/2018/0126 Dates201804:23,,

VRegistered Post

Deputy General Manager (Operations)
Water Resources Board,

2A, Hector Kobbekaduwa Mawatha,
Colombo 07.

Dear Sir,

Letter of Award

\ Ground Water Monitoring of Surrounding Area as a requirement of Environment
Concern in Lakvijaya Power Plant
Tender No: LV/T/2018/126

This refers to your revised cost estimate dated 22™ March, 2018, submitted to the Power Plant
Manager, Lakvijaya Power Plant, Ceylon Electricity Board, on subjected matter. 1 am pleased to
inform you that the proposals and the cost estimate for water quality monitoring program has been
accepted by CEB for the above tender, Accordingly you are hereby awarded to provide the service in
accordance with your proposal, and as per the gazette 1685/11 dated 21* December 2010. This award
is subjected to the conditions stipulated in the above tender.

The report of the study shall be include the suggestions for further monitoring of critical points as per
the weather pattern of the area throughout the year. All the raw data and tabulated data as per the said
gazette, has to be submitted as soft copies as well as certified hard copies.

Total cost for the water quality monitoring program (Phase I and Phase II) is Sri Lankan
Rupees Three Million Nine Hundred Fifty Two Thousand Two Hundred Fifty Two and
Cents point One (3,952,252.01 LKR) only. (Including NBT 2.041% and VAT 15%)

An advance payment of Rs. 2,000,000.00 will be made before commencing the study and balance
) after submission of the final report.

You are kindly requested to sign and return a copy of this letter to accept the award within 7 (seven)
days from the date of this letter of award.
Thanking you,

Yours faithfully,
CEYLON ELECTRICITY BOARD,

1 .
i A

Eng. A.B.M.T. Abeykoon Sgd/- Eng. P.G.P. Indrasiri
Chief Engineer (Commercial) Power Plant Manager
] (Lakvijaya Power Plant)
Chief Engiacer (Commercial)

Lakvijaya Power Plact
Ceylon Electricity Board
Norochehoial

OFFICE OF THE POWER PLANT MANAGER ~ LAKVIJAYA POWER PLANT .

Ceylon Electricity Board, Narakkalliya, Norochcholai 61342, Sri Lanka.
Tel- +94 3172 226R964. 2268977 / Fax: +94 32 2 I e-mail: nomlvon@ceh 1k | www ceb 1k



Cc : General Manager (CEB)
: Addl. General Manager (Generation)
: Chief Internal Auditor
: Civil Eng.(Env.)/CE(C&EM)
: Accountant (Payments)LVPP

To: Power Plant Manager — LVPP

fipl.
fi. pl.
f.i. pl.
pl. follow.
fi. pl.

[/We confirm acceptance of the award and shall abide by the terms and conditions of the award.

' Signature & frank of the Bidder

-fis
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LVPS Outages Summary - Unit wise

$8en® 35

Unit 1

Unit3

: Unit2
ey Outage Duration |  Outage Duration Outage Duration
: . Hours - Days' = |Hours  [Days  |Hours  [Days
2016 ( Jan - Dec) 4706:04:00| J¥09}| 421:50:00| 17.58| 516:59:00| 21354
2017 ( Jan- Dec) 1004:18:00| '41.85 | 1556:23:00| 64.85/| 1968:11:00| WEY
2018 ( Jan - Apr) 312:27:00| @2 | 290:25:00| & 7 z
Total 6022:49:00 | 250.95 | 2268:38:00( 94.53 | 2485:10:00| 103.55
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¢ w® 37

OVERHAUL PLAN OF LAKVIJAYA POWER STATION

Unit Year 2018 Year 2019 Year 2020 Year 2021
U#1l C B C A
(April) (May/June) (April) (April/May/June)
U#2 B A C B
(June/luly) | (Sep/Oct/Nov) (Oct) (Oct/Nov)
U#3 B A C C
(Oct/Nov) (Nov/Dec/Jan) (Nov) (Nov/Dec)

Level “A” — 100 days
| Level “B” - 45 days

Level “C” - 25 Days(depends on)
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5/28/2018 Gmail - Length of the existing wind barrier
3 Q€® 40

M Gmail subhashini kodippili <subhashinikodippili@gmail.com>

Length of the existing wind barrier
3 messages

Thusith Maduranga <thusithrtm@gmail.com> Fri, May 25, 2018 at 9:56 PM
To: subhashini kodippili <subhashinikodippili@gmail.com>

=

‘Length of the existing wind barrier =460 m

subhashini kodippili <subhashinikodippili@gmail.com> Sat, May 26, 2018 at 8:42 AM
To: Thusith Maduranga <thusithrtm@gmail.com>

Noted.Thank you.

[Quoted text hidden]
subhashini kodippili <subhashinikodippili@gmail.com> Mon, May 28, 2018 at 12:46 PM

To: roshini_27@live.com

[Quoted text hidden]

https://mail.google.com/mail/u/0/?ui=2&ik=f52f3 1 4e5a&jsver=-deNcQYogg&chgmail_fej 80516.06_p8&view=pt&search=inbox&th=163a59aad5f4cadt



52018 Gmail - Requested details from Lakvijaya Power Plant

@8 a® 41
M Gmall subhashini kodippili <subhashinikodippili@gmail.com>

Requested details from Lakvijaya Power Plant
3 messages

Thusith Maduranga <thusithrtm@gmail.com> Fri, May 25, 2018 at 7:55 PM
To: subhashinikodippili@gmail.com

[L&éngth of proposed wind barrier=1183:5ny

Application for renewing EPL
Payment receipt for application

Md@ Virus-free. www.avast.com

2 attachments

-@ Do0c201805251927300001.pdf
513K

-E Doc201805251929100001.pdf
97K

subhashini kodippili <subhashinikodippili@gmail.com> Fri, May 25, 2018 at 8:39 PM
To: Thusith Maduranga <thusithtm@gmail.com>

Received, thank you.
(Quolnd text hidden]

subhashini kodippili <subhashinikodippili@gmail.com> Mon, May 28, 2018 at 12:43 PM
Ta: roshini_27@live.com

[Quated text hidden]

pr/imall googlu.corn/mail/u/O/?ui=2&ik=f52f814e5a&jsver=-deNc:9Y029%?89:bI=gmai|_fe_180516.06_p8&view=pt&search=inbox&th=163a5971‘76fc8(3132!.
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7~

PEA/PKT/EPL/CH/H/149/20157 #719<n® 43

i\‘ i

)

09.08.2017 "~

The General Manager,

Ceylon Electricity Board,

Sir Chiththampalam A Gardiner Mawatha,
P.O. Box 540,

Colombo 02.

RENEWAL OF THE ENVIRONMENTAL PROTECTION LICENCE (EPL) ISSUED
TO COAL FIRED THERMAL POWER PLANT AT NOROCHCHOLE.

This refers to the site inspection and the discussion held at the project site of the coal fired
thermal power plant on 07.07.2017.

As agreed upon by you at the aforesaid discussion you are hereby informed to submit the
following documents/reports and details to take further action with regard to the renewal of
the EPL.

1. Ambient air quality test reports of the power plant premises.

2. Stack emission test reports.

3. Analysis reports on quality of the coal use as raw material and related documents.

4. Reports and documents to prove the ash content of the coal.

5. Reports on solid waste disposal methodology adapted in the power plant.

6. Data on environmental aspects on plant operation as per the format given by this
Authority. :

In addition to above requirements I hereby inform you to take necessary actions to fulfill the
taken decision (taken decision has mentioned below) at the meeting held on 04.08.2016 at
Colombo with the Chairman of CEB, GM CEB, The DGM power plant all other relevant
officers of CEB.

1. Handover the air quality equipment fitted in the vehicle to PEA-NWP to working with
consultation with CEB.

B/
293



2. Appoint a committee to prepare a comprehensive report on dust emission, warm water \
emission, SO, emission from the power plant .

3. Carry out dispersion simulation model for 03 stacks of the power plant .

4. Carry out a TCLP test for bottom ash.

S.K.Lenaduwa,

Act. Director,

Provincial Environmental Authority (NWP),
Dambulla Road,

Kurunegala

)

B/ wSs
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{ eatyal Envivonreent

tuel

Biomass' ) 5«23 MW

i
]
L}
Coal
{
Natural
Gas

5113

L e T N |
P { i
Rated Qutput
Capacits (1) Fype of Pollutant

Particutate Matiert PA

o3 NW Nitrozen (Oxides 1NO
Nmoke

Nitrouen ().\'iqx_:_si__(;:_\_’-(jb

l’urticulalc_MuLlcr(‘ M)

| Smoke

peﬂulahons #HAe 50

i}\uiharﬂy

Fomission Limir

Shahi be conwrotled by stack height as detined in '
Regulation T i

T — .y B— |
253% Opacity .

- - S )

S00me N’
230meNm’

23% Opacity
Sl A ee i

1 Nitrogen Oxides (NQy) 430mg/Nm’
CoinN Particulate Mauer(PyMy . ~ 200mwNm’
Smoke 20% Opacity i
;_ Sulfur Dioxide (50:) B 1_t';»tJUn"t__:3!'1\im_7
| Nitrogen Oxides (NOy) '/’SUmL_J.f’:\im=
. N, 4] l)..'. . ‘.\/. Ny )i\/ i 3 - - )
C<30 MW ] articulate Matter(PM) 200me/Nm’
[ Smoke - 20% Opacity
o - A $30mg/Nm' lor nk.‘\\-__i)-t.)‘\-;':l.‘l' -pl_mL\ ‘with maximum
: 30Kkg SOxperday per MW subject o maximum 3¢
i metric tons ol SO-/day Tor Tirst SOOMW plus 25ky|

Sullur Dioxide 1804 SO perday per MW Jor cach additionad MW i

2. Shall be controtled by fuel quality for existing .'

Co 30w power plunts .
Nitroven Oxides (NOy) i __ 630mg Nm'’ - ’ - li

Particulate Mualter(PM) SOmuNm' ‘

Smoke

13% Opucity

Sullur Dioxide (SO-)

Ca30 MW Nitrogen Oxides (NOy)

75mg/Nm’

3530me/Nm’ lor steam Lurhine

230mg/Nm’ for gas turbine/combine cyele

H00meNm’ [or internal combustion engines

Particulate Matter(>M)

[00Mg/Nm'

Sulfur Dioxide {SO-)

75mgNm’

C>30 MW Nilrogcn Onxides (NOy)

L |
; R |

300mg/Nm’ for steam wrbine {

350mg/Nm” lor internal combustion engines

Particulate MattertPM)

200mg/Nm” for gas wrbine/combine cycle l
|

73mg’Nm’

= e
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Watter discharge testing

8Buwg BEe Hned
§eowSe®

$230525)0898 Da&mo

Unit1 Unit 2 Unit 3
12016/03/01-3-7 2016/03/1-3-7 p
2016/8/18 2016/08/18 2016/08/16
2016/07/17 2016/09/17 2016/09/17
2016/10/14 : -
2017/02/26 2017/02/26 2017/02/26
2017/03/31 2017/03/31 2017/03/31
2017/04/13 - ;
2017/07/05 2017/07/05 2017/07/05
2017/09/27 2017/09/27 2017/09/27
2017/10/24 2017/10/24 2017/10/24
2018/02/27 2018/02/27 2018/02/27
2018/03/28 2018/03/28 2018/03/28
2018/04/28 2018/04/28 2018/04/28
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Qo) HeBRE @@6&)@3@%

Bomens 10eiaTy Fenu
CEYLON ELECTRICITY BOARD

Your ref My ref: LVPS/DGM/Civil/37-23 . icmber ()
Manager (Ground Water), FAXED
Ground Water Section, ak 2-4¢
National Water Supply and Drainage Board, 2aib ] o4l O_T
Chilaw Road, Wariyapola. st

Dear Sir,

Request to get the approval of ground water expleited for landscaping work and ground
water quality test, Lakvijaya Power Station, Norochcholai

" 67Nos shallow wells are exist and which are 6m deep and water levels at 3m level from the ground.
The locations are noted in attached drawing,

Lakvijaya Power Station is required to used ground water for landscaping work only for neatly 45acre;

Please make necessary afrangements to grant approval for the use of ground water for gardening and
water quality test covering the all the landscaped area. ’

Please send your quotation with the proposal to proceed the work. Your earlier response is highly
appreciated.

Yours Faithfully,
CEYLON ELECTRICITY BOARD

o /

y 7

{../ 3
P.G.B-Indrasiri
. /De/pu General Manager

(Lakvijaya Power Station)

Eng. P.GP. INDRASIRI
] Tt

Tlzms N e
FSCREY {32 er

Lagvijays

OFFICE OF THE DEPUTY GENERAL MANAGER — LAKVIJAYA POWER STATION

Ceylon Electricity Board, Narakkalliya, Norochcholai 61342, Sri Lanka. ?
Tel: +94 322268964, 2268977 / Fax: +94 32 2268966 [ e-mail: dgmlvps@ceb.lk | www.ceb.lk
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Qo) BEEDE PHOEE L
BevEIna 6Ty FeoL o
CEYLON ELECTRICITY BOARD

Your ref: My ref. LVPP/PPM/Gen/06-93'; | Date: Deceriiber’5, 2017

General Manager,
Water Resources Board,

Po Box 34

2A ’ | FAXED
Hector Kobbekaduwa Mawatha, GA 12120 C-en,
Colombo 07 vy [\/ L[\,-’.\_ )
Dear Sir,

Ground Water Quality Monitoring Programme

Lakvijaya Power Plant is required to use ground water for landscaping work only for nearly 100 acers.:74 Nos,
shallow wells are exist and which are’ 6m deep \and water levels at 3m level from the ground. Request has been
made on 15/02/2017 from Provincial Manager (North Western Provmce) to get the approval for ground water
exploitation for the landscaping work and ground water quality test. But still work is not done.

According to the Environmental Impact Assessment Report (EIAR) of the Lakvijaya Power Plant, monitoring
programme should be carried out for any possible deterioration of the quality of the ground water. Monitoring
should be included,

I Quarterly monitori'ng of electrical conductivity.
II.  Performance of the following analysis in ground water samples taken from each observation well annually.

Electrical conductivity, TDS, Hardness, Temperature, PH, O,, BODs COD, NO3s, Ca, Mg, Na, K, COs5 C],
SO, as well as heavy metals such as Fe, Mn, Zn, Ti, Al, As, Hg, Pb, Cr, Cd

Please be kind enough to send your quotation for testing with the proposal to proceed the work Including approval
to exploit the ground water for landscaping work. ‘

Thank you,

Yours Faithfully,
CEYLON ELECTRICITY BOARD

g1 G.P.Indrasiri
Power Plant Manager
Lakvijaya Power Plant

OFFICE OF THE POWER PLANT MANAGER - LAKVIJAYA POWER PLANT

Ceylon Electricity Board, Narakkalliya, Norochcholai 61342, Sri Lanka.
Tel: 494 32 2268964, 2268977 / Fax: +94 32 2268966 | e-mail: dgmlvps@ceb.lk | www.ceb.lk
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/ S;D?,H @otm) BeBe 9559ec
Bevniens siiETy senu
CEYLON ELECTRICITY BOARD

Your ref: My reft LVPS/DGM/ Civili37 -55

Provincial Manager (North Western Province),
Water Resources Board,
Puttalam.

Dear Sir,

Request to get the approval of ground water exploited for landscaping work and ground
water quality test, Lakvijaya Power Station, Norochcholai

»

Lakvijaya Power Station is required to used ground water for landscaping work only for nearly IOOacre

-74Nos'shallow wells are exist and which aré 6m ‘deep'and water levels at 3m level from the ground.
The locations are noted in attached drawing with cordinate.

Please make necessary arrangements to grant approval for the use of ground water for gardening and
“svater quality test covering the all the landscaped area.

Please send your quotation with the proposal to proceed the work. Your earlier response is highly
appreciated.

Thank you,
Yours Faithfully,

CEYLON ELECTRICITY BOARD

Deputy General Manager
(Lakvijaya Power Station)

Eng.P.G.p, IND
KSR NDRAsTr
IL_.aEc}ri Jaya Power Siagion

E fj.fle.-«.’w-i'._ b

OFFICE OF THE DEPUTY GENERAL MANAGER ~ LAKVIJAYA POWER STATION

Ceylon Electricity Board, Narakkalliya, Norochcholai 61342, Sri Lanka.
Tel: +94 32 2268964, 2268977 / Fax: +94 32 2268966 [ e-mail: dgmlvps@ceb.lk [ www.ceb.lk

302





