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qﬂn-itﬁﬁ‘munﬁzmumiNﬁﬂ‘lﬂﬂmaﬂaﬁwaa SPP2

1. Gas Turbine Generator (GTC)
- Number of Unit Unit 2
e Fuel Input - Natural Gas
e Shaft Speed Rpm 3,000
e (Gross Power Cut Put MW/Unit 46.7
e« Voltage kV 11.56
2. Steam Turbine Generators (STG)
- Number of Unit Unit 1
e Shaft Speed Rpm 3,000
e Gross Power Cut Put MW/Unit 38.0
e Voltage kV 11.5
e Steam Input Temperature i G 421
e Steam Input Pressure MPa 7.0
3. Heat Recovery Steam Generator (HRSG)
- Number of Unit Unit 2
3.1 HP Steam
e Steam Input Flow t/hr 82.52
e Steam Input Temperature @ 421
e Steam Input Pressure MPa (bar) 6.9 (7.0)
3.2 LP Steam
e Steam Input Flow t/hr 13.782
o Steam Input Temperature \ 5 195
e Steam Input Pressure MPa (bar) 0.68 (6.8)
3.3 LP Steam
e Steam Input Flow t/hr 34
e Steam Input Temperature C 201
e Steam Input Pressure MPa (bar) 0.64 (6.4)
an - 143 Tsauznned S, sesmuatiusnysol maemesanamUAsnedelasmslsliwasens

JouTIn SPP2 aliudiaudiguien 2551
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(1) ﬂﬁ?ﬂwﬁﬁ‘lﬂﬁmuuﬁdﬁuﬁ'l'ﬂ (Combustion Gas Turbine Generators; CTGs)
whenaaihisimedesims Sdmou 2 g0 los CTG 99 SPP2 M emramnd
Twdam@s sansndemdsiueiasiiialiih (Generator) 1¥iaSasay 467 wngiad nasumnaa
ﬁ'uﬁumﬂmmmzqnquw'ml.wiummmmﬂ (Air Filter) waz¥ugimpRWiifiuasée Chiller Coil o
gnilowdhgiedastamuiadesaamelitionuiuguddaiassmniduyasadiowrasmn
dlodamasiioiaziomaunindnamedufadou (Exhaust Gas) ffimavensgedeaanantiaan
Instludusluia (Blade) voaniosisiufmglivam nimnisdosioihadiuadoud Umamamin
Sviazaelilanefreaeissiiiaiimmawionsuualiihtu moluwrossnvfasiimsnueu
qomnf WasaBnmeanladeasiulasiau (N0) fifioiw asan NO, ﬁLﬁ@‘%m:ﬁuﬁu%ﬁuqmwﬂﬁ
melwheausning Tnefthadeufithumbonaa it siuhaudSdindsmmadaumisagazgn
dolFmberaalavhunnhensdounsuanldlval (HRsG) sl
dolumaaneldalumadsaaeiasing (eSasiviufe Wamnmadasing
whaaaiutalasimael ¥ Anuetasiviuihod i uanhiedasiotuihavdnaandasing
menien gt 224 debisesam bimameedueionionn vlmsnmsdammrlvildoiadio
(@ wiaenaalahunihensdaundusn 4 lus (Heat Recovery Steam Generator; HRSG)
Frasauiinm CTG wininsdindsnuwmaaatasgnian waalovhimienaa oy
shemadeundus¥lnal (HRSG) Soimihimaatovhieriutiauliiu sTa Tumsndanszus i
Toes HRSG 289 STG 2 10 astlowfheiauain CTG dhgieasuanulasunaudouras HRSG lasmem
emsdaulirimennusmgfiagmelu HRSG aunmadiulevhiifienashuargomgfigemsiaanuy
15 ‘19131ﬁLﬁm‘%msgnﬁﬂﬂﬂumﬁuLﬂgauﬁaﬁuiaﬁwLﬁawﬁmm&lﬁ\lﬂﬂwao STG ghmmasaumema
msgnhan HRSG ud asgnenuaniieg NO, ¢heseuu Dry Low NO, fifedefdnassnammetia
289 HRSG
(3) wiawndaivthuuuieinlath (Steam Turbine Generator; STG)
“laﬁwmmﬁuqqﬁﬁ@%umnwmﬂwﬁmiau?wmehﬂ'am%auﬂé’umﬂﬂmi (HRSG) awitng
mhenaalihisiuleh farsulathan HRSG wavansnsnaerdsiueisehidialvih (Generaton)
Toelavifinasan HRSG Q:Qﬂﬁ\‘iL‘ﬁlﬂ‘ih_lLﬂ?ﬁlauméadﬁdﬁu\lau’;? ‘f’r}oﬁmawiaagjr‘x’um’%aqﬁnﬁﬂ“[w‘m
yibhReussdauasmilehiadunsaualyiihtu duloehmeondsiikm STG ué asgnileudhgmize
Fruwiu (Condenser) nanefhaheewomaymapiieundusntilv Samamuusivseslash Sfudos
maeseasauaanIng NI swanuAsuaadaulatshuvavaaifiu (Cooling Tower) ualih
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Plant Condition
Ambient Temperature e 27.8 27.8 27.8
Relative Humidity % 74 74 74
Attitude M 2 2 2
Ambient Pressure hPa 1,013 1,013 1,013
Fuel Gas LHV kJ/Kg 33,035 33,035 33,035
Grid Frequency Hz 50 50 50
Plant Performance
Gross Power Qutput kW 131,400 119,369 80,018
Net Power Output kW 120,000 108,000 72,000
Process Steam Output kg/h 41,000 36,900 24,600
Total Fuel Consumption kg/h 32,444 28,384 18,844
Net Heat Rate (excluding Process steam) kg/kWh 8,932 8,682 8,646
Thermal Efficiency (inci. Process steam) % 81.3 52.7 52.9
GT Performance (per 1 unit)
Inlet Pressure Loss mmH,0 150 150 150
Exhaust Pressure Loss mmH,0 400 400 400
Inlet Air Cooler - Applied Applied Applied
Inlet Ari Temperature © 1.2 ol 219
Inlet Air Relative Humidity % 95 95 74
Power Output@Geng. Terminal kW 46,638 46,638 32,250
Thermal Efficiency@Gene. Terminal % 40.0 40.0 377
Heat Rate@Gene.Terminal kJ/kWh 8,993 8,993 9,556
Exhaust Gas Flow (WET) kg/h 474,934 474,934 386,422
Exhaust Gas Temperature C 442 442 449
Fuel Flow kg/h 12,822 12,822 9,422
NO, (at GT exhaust, 7% O,, Dry) ppmv 60 60 60
HRSG Performance (per 1 unit)
HP Steam Pressure MPaG 6.9 6.79 6.71
Temperature ‘Cc 421 419 401
Flow kg/h 82,520 56,264 33,369
Wi 16
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o 1
A199N 2.2-2 (¢19)

LP Steam Pressure 0.64 0.68
Temperature g 201 195 191
Flow kg/h 10,239 13,782 13,368
Fuel Consumption for Duct Burner kg/h 3,400 1,370 0
ST Performance
Power Output@Gene. Terminal kW 36,473 24,442 13,884
Exhaust Pressure kPaA 10.6 7.9 6.0
1% Extraction Steam Pressure MPaG 1.66 . 5
Temperature © 230 - -
Flow A kg/h 41,000 = =
2™ Extraction Steam Pressure MPaG - 1.65 -
Temperature il - 230 -
Flow kg/h = 36,900 =
HP Bypass Steam (for Pressure MPaG - - 1.65
precess steam)
Temperature 0. - = 230
Flow kg/h - - 24,600
lan - 15 lsanznne$ $iffe, eomatiussysol manTsikansuRaadanlasmslslimisens

JouTIn SPP2 atfuifausiiguwie 2551
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Tmam‘m31%&1‘1hsﬂmmwuﬂizﬂmaamuqmmwnssﬂsws mwamﬁmﬁﬂmmlﬁ'ﬁm
LﬁaﬁﬂﬂﬂwmsJwﬁm‘laﬁmuuﬂwmm%’auﬂé’um&lﬂmj Handnlavhdadh ST Imaﬁmﬂﬂmmn"mqﬁ
waadEnosaaRF e 262 Toefissny Nﬁ@\‘&‘lﬂ‘i‘]ﬂﬁnﬂLLi'TJ"]G}‘}JENIﬂNm‘i Ustnaueig sty
23la (Reverse Osmosis; RO) uazmrninloaauindedemuriialoseu lasnsuanyAevlszqdan
Mixed Bed Exchanger dwinhisnnsun RO Wuhitlissnsnshwiomssulasf Bano 144
gruetigs/u (6 aﬂnmﬂﬁmmm’%ﬂm) shaillasmmi 1 #fudwmilsmasnhaamsluszuime
waeifu sumdmbunennungdudestinelhblumsfuysmuuhialosou mafuyssu
(Regeneration System) azﬁmsﬂ?w@amwﬂssmmﬁﬂmﬁaxﬂ%a shilsnnsvuuiinloasuasgnaaums
dhilsSusmnldfunas L'ﬁ'aﬂ%’uﬂmwﬁwL%HﬁamzmaaujizuuﬂwﬁmﬁwLﬁué'aunmwaamu
gaemnIsalsany sruurdmhnamnuingraslasmsiienumnanlumandaiznm 65

anerisasAnlag shiinde idavgniiuliiudedmon 1 & fenwg 1,000 gnunerises

9199 2.6-2

L
qmanmﬂwmaemﬂmﬂmnu%mq

Hardness - Nill
pH - 6-8
TDS as CaCO, ppm <05
Conductivity US/em <110
Chloride ppm <0.5
Total Silica ppm <01
Sodium + Potassium ppm <0.1
Copper ppm <0.03
Sulfates ppm <05
Iron ppm <0.05
Aluminium pPpm <0.04
fian - 159 lsauemnned $fe, meemstiusuysol maemaikansmuRanadanlasmslawimda

Sounulsauzmned 2 athufaudguem 2551
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1 fila# (BOD, as 20 °C ) Nadniw/Aas
2 4lad (coD) Saan3u/anT LiAu 750
3 drIuruant (SS) dafnin/aang {3itiu 200
4 ffied (Total Dissolved Solid; TDS) fadniw/ans aiiiu 3,000
5 aungil “c Taiifiu 40
6 anadiunga-eng 6.0-9.0
7 M5 (Tar) Hadnin/aa a378 sumaafinmue
8 Wanalsd (Fluoride) fednSu/Ans Liiriu 5
9 #alnél (Sulphide as H,S)) fadnin/An i 1
10 {aenlué (Cyanide as HCN) AadnIn/anT Tifin 0.2
11 Wosiiafled (Formaldehyde) Nadniu/Aem Tsiifin 1
12 #uaa (Phenols Compound) HaanIN/anT aitfiu 1
13 wanlanile °c 1siifiu 50
14 AABIUDASY (Free Chlorine) dAadiniu/des Tsitiu 1
15 #138U3a3 (Insecticide) HdaanIu/ang o973 BiwumAafirmun
16 wanldiedesy % siifin 50
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Guarantee Emission NO_ for SPP2



Supply Agreement

Under cogeneration operating mode (i.e. the GTG and HRSG in operation), the
emissions measured from main stack and corrected to 25degC, 1 atmosphere and
7% 02 will not exceed the values specified below:

Particulate Matter (TSP) 10 mg.fNrn3
Sulfur Oxides (as SO3 ) 0.57 ppm
Nitrogen Oxides, as NO, 60 ppm
Carbon Monoxide 690 ppm

2.6  PLANT IDENTIFICATION SYSTEM

The identification system for plant design, outside of vendor scope of supply, will
follow the plant identification system as in existing Rojana plants. IHI standard
identification system will be applied for GT & GT Auxiliaries. For the packaged
equipment supply like air and gas compressors, etc. the vendor standard
identification systems will be used.

12
ROJANA POWER SPP PROJECT Rev. D
Schedule 3 - Technical Specifications and Scope of Supply
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Rojana SPP Project

LM6000 Gas Turbine Information for DLE
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rtan@nedngaasnsusaasduraiiineed (MSDS)

bl i JSulad /I A |
POLLUTION DONTROL DEPARTMENT FUUFIVOYDAIIGANIENND 23/8/2544

IYia AN, N: AN/

o v d
1. MsTUBANNUN (Chemical I1dentification)

Yol IUPAC:  Sulfuric acid
Foundinaly : Sulfuric acid
i . & 0il of vitriol; BOU; Dipping Acid; Vitriol Brown Oil; Sulfuric; Acid Mist; Hydrogen sulfate; Sulfur acid; Sulfuric
‘Il'ﬁ‘i‘lad‘h!‘] s
acid, spent;

gasluana : H,50, gaslasaadag ; HO——S——OH

3Wa UN/ID NO. : 1830 3@ EC NO. : 016-020-00-8
THE IMO :

W@ CAS NO. : 7664-93-9 ¥ RTECS : WS 5600000

s¥a EUEINECS/ELINCS :  231-639-5 'I?B]{I?i E=

v

2. %‘am‘.wﬁm/a’mﬁm (Manufacturer and Distributor)

#ﬂé‘ﬂﬁﬂ!ﬁ“‘t’f"l :  Kyhochem (pty) Limited

L!ﬂi{d'ﬁ‘i’lgﬂuﬂ :  Modderfontein Ganteng 1645

3. M31¥ s e (Uses)

s wfase WumsazanesianTas las iWudeda iy dudwan/doulessu
Q

4. MINAsgIHLAzA T UAY (Standard and Toxicity)

3 v
LD_ (n/An): 2140 (vy) LC_ (i) : 510 /2 Flua  (vy)

IDLH(ppm) : 0.25 ADI(ppm) : - MAC(ppm) : -

PEL-TWA(ppm): 3.75 PEL-STEL(ppm) : - PEL-C(ppm) : -
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8. ﬂ]ﬁ!ﬁﬂgﬂﬁﬁmmxmiizlﬁﬂ (Fire and Explosion)

n = n
gyl @) : - gagndallaea @) : -
A1 LEL % : - UEL % : - LFL%: - UFL%: .
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NFPA Code:

NFPA 704 Code

9. MIAUTABVaMIHAA /ARG UE8/YUA (Storage and Handling)
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10. M3f19AnIAIS211ia (Leak and Spill)
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13. Nﬁlﬂ‘ixﬂﬂﬁiﬂﬁ'&u’mﬁ’ﬂu (Environmental Impacts)

14. MSAVURIBE1MAUATIZH (Sampling and Analytical)

NMAM NO.: 7903 OSHA NO.: ID 1655G
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) &

Yoynan q:

- mafueslFnasAvAA 400 mg200mg. 1A glass fiber filter
- #nnima lvadmTuidudaecha 0.2 51 0.5 Bnsaewnh

- inmsiiuietaiga-gaga 0.3 3A5, 100 ans

15. M3U{UAnI0InMAY (Emergency Response)

AVERS Guide : 42 DOT Guide : 137
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16. 19NA15913999 (Reference)
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