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TEAM CONSULTING ENGINEEHS CO., LTD.

ENV/1276/990287
22 February 1999

TLP COGENERATION COMPANY LIMITED
15" Floor, Tower 2 SCB Plaza West
18 Ratchadapisek Road
Chatuchak Bangkok
- 10900

Attn :  Mr. Sirote  Rhuwadhana

Dear Sir :

Re : Final Report for Environmental Impact Assessment

of the TL.P COGEN Rayong Power Plant at Rayong Industrial Park Project

We are very please to submit herewith 5 copies of Main Report and 5 copies of
Summary Report for Environmental Impact Assessment of TLP COGEN Rayong
Power Plant at Rayong Industrial -‘Park, Rayong Province, prepared in accordance
with Contract No. TLP COGEN 2/98 signed on January 1, 1998 between TLP
Cogeneration Co., Ltd. and TEAM Consulting Engineers Co., Ltd. In addition, we
also submitted 5 copies of Final Report and 8 copies of Summary Report to OEPP
for reference.

We have received kind assistance and cooperation from all the parties concerned in
conducting this study throughout the study period, and we would like to thank them
all for their kindness. :

Yours Sincerely,

i

Amnat Prommasutra
Senior Executive Director

AP/ps

ENV/1051/990201,1276-287

151 TEAM Building Moo 12 Sol Nuan Chan, Nawamin Rd. {Sukhapiban 1) Klong Kum, Bueng Kum, Bangkok 10230 THAILAND Tel : 508-8000 Fax : 509-9090 WEBSITE: hitpyteam.dds.co.th
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TLP Cogeneration Company Limited

27 April 1988

Power of Aftorney

l, the undersigned, Mr. Pratin Pathanaporn and Mrs.Chariyakorn Méemeskul , authorized
to act on behalf of the TLP Cogeneration Co., Ltd. hereby empower TEAM
CONSULTING ENGINEERS Co.,Ltd., by Mr.Amnat Prommasutra to be the true and
lawful attorney of the Company to represent the Company and act for and on behalf of
the Company in relation to a submission of Environmental Impact Assessmept {ElA)
Study for TLP COGEN Rayong Power Plant at Rayong Industrial Park , Mab Kha

Subdistrict , Nikhom Phattana District, Rayong Province.

Any acts performed by the Grantee under circumference of the granted authorities, let

such acts be as though the acts performed by the Company 's own accord.

/@ /QZ '6@:\“?2.559@@ /ﬂ;ﬂ
) , . {’u V//oe .
Signature a “F Grantor 9 ey 2 Grantee

Mr.Pratin Pathanaporn

5 P
b bl el ehmndl Prommasutra
- - 0

S

de ¥

‘5 N
%

5 2
PR
9@ & o \5"\'; .
Signature @ ) %u\Grantor Sigzﬁgﬁﬂ‘é VY Mot Witness

Mrs.Chariyakorn Meemeskul Dr.Sirinimit Wungsoontorn

Signature /{;i é v Witness
s

Mr.Sirote Rhuwadhana

Tu 15 anAr 2 Inodfied afa menda e 18 nuu Faanfiven nzainrer 10900
15th Floor, Tower 2, SCB Park Plaza West 18 Ratchadaphisek Road, Chatuchak, Bangkok 10800
Tel.t662) 937-6350-64 Fax. (662) 937-6363, 937-6373
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Metering Station) Ao Tuiuhn Inzants

4 LN o a o ) ) 3 ar =
ssndsgnouuazguantAveIMrsssunani U lulasamsuandidnemared 2.4-

I uae 2.4-2

MmN 2.4-1

psnsznauvasiirsssunanylulnsems

Carbondioxide (CO,)

1. 13.865
2. Nitrogen (N,) 1.795
3. Methane {CH,) 73.170
4. Ethane (C, H) 6.830
5. Propane (C, Hy) 2.730
6. I-Butane (C, H,) 0.620
7. N-Butane (C, H,,) 0.565
8. I-Pentane (C; H ,) 0.175
9. N-Pentane (C; H,,) 0.110
10, C+Hexane Plus 0.140
Total 100.00

M5197 2.4-2

ar o/ =y H‘J
AdnHEYIMYEIINT AT 11

- Boiling Point

- Vapour Density

- Flasn Point

- Explesive Limits

- Ignition Temperature

- Lower Heating Value (LHV)

- Specific Gravity

- Pressure range and site boundary
- minimum

- maximum

- TEITIPCFEHLII'C range

KIl/Kke

bar g
bar g

[+]

C

-162-130
0.7-1.40
-50
38-1.7
482-632
34,420
0.7535

207
25.5
10

Reference. Manual of spills of Hazardous Materisls, March 1984.
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Annanttiniinialsuiuig (Gas Metering Station) 197¢ Gas Turbine fanaasluguii 2.4-1

] [ = 1Y =oa
HBZANNEIVDIBEINIS TaeTINUTIM 150 1was Haldaudn 1.5 was 1nRau

2.4.2 YR YEIET

ﬁyiﬁuﬁwaLﬂuxgmwﬁqﬁﬁmﬁmﬁ'ﬂﬂ'l‘nlﬁﬂ%’”l,uﬂsﬁﬁﬁmﬁﬁ'ﬂ%a‘lﬁmmmém
Massssuend 19 15 ihaulnd'ld daums sarup T5ddh Tnsemisez 1 Wfnnms i
amgiinina (nvn.)

ﬁ’qﬁuﬁwam%zﬁﬂmﬁuﬂ'ﬁmuﬂismﬁﬂszmwmiﬁwé’ Atiufl 3 w2538 7
Al ¥idaus 1 unsiaw 2543 dudul) AmueliidSnadamrodluhdme 186y
Yovaz 0.05 (NINT 2.4-3) '

MmN 2.4-3

¢ R AR
sanlsznouuazgaantRve i udrafildlulasems

1. Water and sediment % vol max. 0.1
2. Ash content . % wt max. 0.01
3. Sulphur content . Yo Wi 0.05
4. Specific gravity at 15.8/15.8°C - 0.81-0.87
5. Kinematic viscosity at 40 'C St 1.81-4.]
6. Pour point ‘c | max. 10
7. Flash point ‘c min. 52
8. Carbon residue % wt 1 | max. 0.05
9. Copper sirip corrosion number - .| max. 1.0
10. Calculated Cetane Index or - min. 47
Cetane Number '
11. Distillation:(Pressure corrected) - - | max. 357
90% Vol.Recovered C .'
12. Color © ASTM - | max. 20
13. Detergent Additives Vppm 410

i deszniAnsenssewmed atuf 3 wA.2538
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TLP COGEN Rayong Power Plant #A11A0amsHaanaaay I d 0/ 18en1snan
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Turbine YHIA 35 MW $147U 2 17789182 Steam Turbine Y11A 36 MW $14U 1 19504

o .
2.7.2  NIHUMF (Gas Turbine)
. 9/ =) & o 6w o a:gy
Gas Turbine 1% Model GE Frame 6 #38 GE LM6000 Fuiidanilsznandngdaii
) o ! )
- Axial Compresser :  UMINASADIMIAADIZUI8ANUSOUVDS Gas Turbine
. ’ o ¥ o = = o Yo o
- Combustion System :  Iuviosdfuayiin Low No, figavhIfiiuTnomsda
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ommasa 13 lassey Jszneudie Wiadomas syuy
Wi fasniunladld uazveld Mwdeudildun
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imanoutlowdifosduanl  msTinaudomdasy
oxmanouiiad l)duanlszi igumaginmsdueild
Feild NO, aaag
. V &3] v o oY & A w kY a - )
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UDYAUNATAUO Gas Turbine WidN Condition TUMIHEANTE Part Load (70%

Plant Load) 44a£n 78l Full Load (100% Plant Load) Uga<lums197 2.7-1
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124

Yoamniinues GAS TURBINE

Gl ’ G2 G3 G4
Operitional mode - MCR pOC MCR POC |
H ) -
Ambient Air Temperature C 326 ) 32.6 32.0 326
Ambient Air Pressure mbar 1,013 1,013 - L3 1,013
Relative Humidity o 80 ) 80 &0 0]
Type of Fuel -
Low ing Value LHV kikg

Procéss steam flow t/h 40 40 40 4

Process stearn pressure bar 12 j2 12 12
Pr atur < 200 |- 200 200 200
Plant load % {4 70% 100 0%
Gross Heut Input |[GHI] acc. LHV ki/s 246,860 185.330 254,827 189,575
POTATRALIC ) Note 4 .

Elecirical Net Plant Gutput [ENPO] MW 106.0 79.0 106.0 74.0
Process steam duty (Qp‘) kifs 29,173 29,173 29,173 29,173
Totsl Net Plant Quiput | TNPO] MW 135.17 103.17 135,17 103.17
Electrical Net Plant Efficiency [ENPE] % 42,94 39.93 41.60 35.03
Totual Net Plant Efficiency [TNPE] % 54.76 35.67 53.05 54.42
Auxiliary Power Consumption {APC] MW 3.05 . 248 3.2 2.44
Equivalent Availability Factor |[EAF| acc. NE - 0.9 (1.9 {LY9 0.9
NO_-Concentration jdry at ref. cond.]* vppni <100 <f00 <180 <i80
CO-Concentration |dry a1 ref. cond.]# vppm <10 <t00 <10 <1{K}
Water injection (maximum guantities) kg/h 11,186 " 6,540 106,030 10,193

Type of Fuel - E B

Low Fleating Value LHV klfkg 34.420 34,420 43,200 43,200
Gross Heat Input acc. LHV ks 246,860 185,330 ° 254,827 189,575
Fuel Consumption (total) ko/s 7.161 5.376 5.806 4.3806
Notes © 1. Acceptance Test Procedure uce. ISO.-Standard 2314

* Reference Condition ; [298 K; 7 Vol.-% O, 1013 mbar]
2. MCR = Maximum Continuous Rating = 100%
POC = Partial Quiput Capacity = 70% of MCR

Source : TLP COGEN (1998)

2.7.3 HRSG (Heat Recovery Steam Generator)
d‘ = o B = Y = cg ar
e 15e IWfhves TLP COGEN fifariufma 2 ¥ IAINANY HRSG Gaas 1 A2
il Cogeneration Plant
duszneuuns HRSG HAH
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- HP Superheater

- LP Superheater

- HP Evaporator’

- HP1 Economizer

- LP Evaporator

- HP2 Eccnomizer/LP Economizer

- LP Deaerator - Evaporator

- Condensate Preheater

- Yaveszuedwaen

Tuudazdmvesduanalisuanuden Usenovdae efifasy (fin) 1thinesevtie
ioifuAufns emaudou 'szumiquuﬁw“lu Evaporaior 19u&nn1snaveniminuuag
an

TorhaTmduge HP Steam) segniloni IR e e fiimdamaa tndh 14
36 MW summﬁmﬁ'u‘l'aﬁymamﬁw“ﬁ (LP Steam) wHourdiglssnuien luaugaamassy

T2a83 lAgTUUND

2,74 ﬁ'&ﬁu‘laﬁ1 (Steam Turbine)
Y32noVUAI8 HP Part (80 Bar) uae LP Part (10 Bar)  'loth ANAUFI9IN HRSG
Y e w Y ' A o . A a W v ¥
wgnifeudifsdulomludiuiiilu HP Blading iegmmpiinasanusduvedlotanasezilon

[P} i o n,: o ] [
L‘i’ﬁqmuﬁxﬂu LP Blading 91NUUNTSHIUDBANIEY Exhaust Cone

Y a @ e 9 1 A el [ e v ¥ da @
"1mn*nmguﬂwuumwgﬂﬁwmﬂimmuuuu {Condensor) Loy ].E]‘Ll‘l“lﬂﬂs!hlllﬂﬁu '
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du o findudiudl (Condensate) 8OANINGY AISOALLLSZULMSEIUIMAINS D UVBITL L
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maaauudy azilu lileuuinsgiunseonuuUves Heat Exchange Standard

3 A 1 [ 4 =] 4 o
Wdpunninioantuninezgnas llfivenaeu (Cooling Tower) iHoangungiia
v .

3 o & A o a:‘ 9 o uy 1 ) at 3! A oo 9t
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inFeaiuriulon 1 yn Ghdwdaiiih1dYszinm 36 Mw Faitesuiu Iiihiings

VIATeInTUMaDN 2 3a (2x35 MW) 3z IdMdemdnsuszina 106 MW
Joyamniiaves Steam Turbine WSoY Condition TUMINAANTA Part Load (70%

Plant Load) #azn5al Full Load (100% Plant Load) uaaaluasian 2.7-2
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U3t Nuead lnmuelstu 4 i?ﬂd]ﬂﬂ‘-j?j
=
MINN 2.7-2
8/ =
UVayannunyed STEAM TURBINE
Pos. No. Pl P2 P3 P4
MRC POC MCR POC
RAYONGA(LDAT | RAYONGCO.DAT | RAYONGFLDAT | RAYONGGO.DAT
Amblent Air "I.‘emperature C 32.6 32.6 32.6 32.6
Ambient Air Pressure mbar 1013 1013 1013 1013
Relative Humidity % R0 RO 20 20
i’]:lm L.oad % 100 70 100 70
Plant Gross Qutput- MW 109,13 76.52 109.32 76.65
GT-Generator Gross Qutput (each) MW 36.47 26.63 30.11 27.08
ST-Generator Gross Cutput ' MW 36.19 23.26 37.1 22.49
HP Steam Flow (total) - kgfs 39.36 28.65 42,15 29.13
HP Steam Temperature C 530 500 534 511
HP Steam Pressure bar 110 79 117 80
LP Steam Flow (total) kogjs 5.3 5.1 33 3.6
LP Steum Temperature 317 201 322 203
L.P Steam Pressure bar 7.8 3.3 1.5 4.8
Condenser Pressure mbar 93 78 91 75
Make-up Water Flow kats 9.1 1.7 1.5 8.7
CERS am Extracti t/h 40 40 40 40
s Turbine in 6i)e;anc;.n. ) - 2 2 2 2
o
Flue Gas Temperature after GT [ 342 5339 343 337.2
Flue Gus Flow After GT (one) ke/fs 136.67 113.92 136.67 115.6
Air Intake Pressure Drop mbar 10
H.0-Content of Flue Gas Vol.-% 1119 1031 9.89 895
O,-Cenient of Flue Gas Vol.-% 13.13 13.61 13.44 13.91
CO,-Content of Flue Gas Vol.-% 3.58 3.38 4.0 3.84
; Vol.-% 71.25 71.84 7176 72.42
c 110 106.3 123 123
Flue Gus Flow after HRSG kgfs 136.Y 113y 136.9 115.6
Gus Side Pressure Drop nlbur 25
Pinch Point HRF/LP C 8/8K
Cooling Water Flow ke/s 1,792 1,792 792 . 1,792
. £
Cold Water Temperature C 32.9 32.9 329 32.9
Wurm Water Temperature C 42 39.3 41.8 38.7

Note : *At turbine nozzle at 12 bar(a) 200 I)C
Source : TLP COGEN (1998)
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2.10 MIILUIBNATIIUASTZVUATUANNAA BN IR 1M
HMINNOIMANIAYATE11890nINUADITEUIWEINA (Stack) YD Gas Turbine

uaz HRSG laun $0,, NO, uas TSP Tagilgaumngiiithmldes 110°C uazdasimsszune 15.4 .
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é’numsﬂ’daaszmﬂuami
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. AEn Was/Inh 154 15.4
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400 76.5
500 743
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]00 0.5
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1500 63.0
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Faifhuateainsnafimdmnihnnudweadssuanmifisiuivsnamending  Gwumrnadn
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- Jawiuain 2.1 56.7 62.08 63.18
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20 65.44
30 61.77
40 59.19
50 5722
60 55.60
70 54.24
80 53.07
90 52.03
100 51.11
200 45.04
300 41.50
400 39.00
500 37.06
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Supplemental Agreement
of
Sale and Purchase Agreement
No. TLP COGEN 9/2540, dated 16" December 1997
Between
Ti,P Cogeneration Company Limited
And
Rilyong Industrial Park C_ompany Limited

And

Rayong Power Company Limited

Febrnary 16,1008




[n case of the Right of Ways required by TLP COGEN are on or alony the
public road, RYTP shail transter its permission to use Right of Ways
permitted by the authority or shall take responsibility to acquire such ;
permission for TLP COGEN a1 to do in whatever manner for obtaining

such permission for VLP COGEN

FFailure to give the fand servitude by the conditions of taw or any sovereign
shall not indemnity RYIP by refusing to give such sole preferential right o
TLP COGEN . The Right of Ways for the first phasé are shown in
Attachment I, in which orange coloring indicates the right of way on or
along the public road, green indicates the right of way of the future roads or
ways and yellow indicates the land servitude for the present right of ways.

RY'[P agrees to give the right of way by land servitude register of the land
no. 198 (next to the existing PEA 115/ 22 KV Substation or other
appropriate land as required by PEA at no additional costs than those
stipulated i Sale And Purchase Agreement dated 16" December 1997,
covering an area not more than, 50 meter by 50 meter, to be used by TLP
COGEN as its Switchyard.

The Switchyard shall be the property of TL.P COGEN or PEA (as the case
may be)

RY'IP shall pave the existing public rosd in front of the land nos. 124 and
127 by concrete similar to the secondary road at its own expenses before
the commissioning of the power nlant.

RYIP shall iraprove the land no. 124 and 127 by clearing and backfilling
with corupaction according to ASTA Standard 9024 and land leveling to at
least the highest level ot the paved public road in front of the land no. 124
az 1ts ovn expenses within 3 months after ransferring the land no. 124

RYIP agrees to provide and supply water to TLP COGEN PIHASE ]
Project according to the Sale and Purchase Agreement. In connection with
RYIP’s obligation to supply the svater te TLP COGEN, RYIP will he
responsible for mstallation of water pipeline from Eastern Water Resources
Development and Management Public Company Limited (Far: Wacer) and
RY{P"s water ponds andsor treated water sources as vequired (o the
boundary of the land of TLP COGEN 10 be acquired under the Saie und
Purchase Agreement.

The waier pipeline to supply water to TP COGRN shall have adegiae
capacily to transport water af the Giwatity ot ap to ] 2.000 cubic metres per
day with pressure not less than 2 bars at T P CGOENs boundary, RYIP
agrees to provide and acknowledge that the quantity ot water as required
Cunder the Sale and Purchase Ayrecment i ineially atan average o L0
cubic mefres per day with iczimun of 0000 cubic miier [u.; -iu‘

_.4','_ N . S | ' -




3.

9.

If in the future, TLP COGEN expresses its wish to increase the quantity of
water, RYIP agrees to supply the additional water and/or negotiate in good
faith with the relevant supplicr to obtain a firm water supply as required by
Ti.p COGEN.

To supply water shall also mean to provide tap water for sanitary use,

RYIP shall compensate for the actual damages but not more than 20 Million
Baht for each incident to TLP COGEN if RYIP is unable to supply the
water as specified in the Sale and Purchase Agreement Clause 3.4 and
Clause 5 of this Supplemental Agreement which causes danuige or
damages to TLP COGEN.

Costs of construction and installation of the water pipeline as mentioned in
Clause 5 shall be sole responsibility of RYIP. However, costs for
construction and installation of water pipeline inside TLP COGEN’s land
shal] be at TLP COGEN’s own cosl. |

In case RYIP has not completed the construction of water pipelines before
the of Financial Closing Date, TLP COGEN shall have the right to
completed such pipelines and the costs shall be borne by RYIP. TLP
COGEN will deduct this cost from the Success Fee.

RYIP agrees to provide two direct telzphone lines to TL.P COGEN free of
charge -wvith telephone linked up to the fronr of the land no. 124,

RYIP agrees to be paid for the Success Fee 30 days after the later of

8.1 " The Financiai Closing Date and TLP COGEN has first utilized of
long term tunds provided by Lenders or

8.2 The completion date of the water pipeline construction as refered
herein Clause > or -

8.3 January 13,1999

RYIP further agrees that the payinent for the imitial land deed no. 18333 land
no.124 refered to Clause 4.2 in the sale and Purchase Agreement shall be as
follows:

vl paymient of 41.3623 Aillion Baho on the vansieoing dare.

0.2 payment ot 1378735 Million Bubt on the smne date of
payment of Success Fec

. F ) oo
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3.4

3.5

RYIP agfees to deliver water to the Site of TLP COGEN at the following terms and
conditions:

(a) The quantity of water shall be at least 8,000 cubic mcter’s per day, 365 days
per year in accordance with the specification provided by East Water
Resources & Management PLC;

(b) RYIP agrees that it shall reserve additional quantity of water with appropriate
connecting pipetines for use by TLP COGEN in the pond of RYIP within the
Park which shall have sufficient capacity to provide to TLP COGEN at least 5
consecutive days in the case where there is any stoppage of water delivery
from Eastern Water Resources & Management PLC.

(c) The price of raw water shall be fixed by East Water Resources & Management
PLC, presently Baht 10 per cubic meters. In the case where TLP COGEN
requires treated water, RYIP shall deliver the treated water to TLP COGEN as
per the specification to be provided by TLP COGEN. The price of the present
treated water as pl‘ovided’by RYIP and agreed by TLP COGEN shail not be
more than Baht 2.50 per cubic metre above the price of raw water fixed by
East Water Resources & Management PLC. The Parties agree that the price of
the treated water shall be subject to escalation at the rate to be agreed upon
berween the Parties every three years after the operation of the TLP COGEN
SPP Project.

The Parties agree that TLP COGEN or its designee shall have the right to use the
common area and common facilittes in the Park or its expanding area for all
reasonable uses for TLP COGEN and its designee’s businesses, including pedestrian
and vehicle traffic, wility lines etc. '

ARTICLE 4. COMPENSATION

In consideration of the transfer of SPP License and the purchase of Land and the Right of
Way as referred to in Clauses 2 and 3 above, TLP COGEN agrees to compensate RPC and
RYIP as tollows:

4.1

Subject to the duly transfer ot the Initial Land to TLP COGEN by RYIP, TLP
COMEN agrees to pay Baht 30 million (Baht Thirty Million) to RPC in form of a
cashier cheque to compensate the transfer of SPP License on the day following the
date on which TLP COGEN has been duly granted a permission or authorization to
the transter of SPP License from EGAT provided that RPC and RYIP shall deliver all
dara, information, technical data in relation to the SPP License submitted or prepared
in connection with the SPP License , bidding document for EPC bid evaluation report
and fteasibility study report to TLP COGEN. In addition the Scllers shall allow TLP
COGEN 1o use the Loading Profile Study, T-Square Study and other documents and
information in relation to the SPP Project.

C:-:::_“';/j s i 6 . [
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1 2
'swalmsmwamamiwnﬁfigmwamﬂﬁa‘(%'muuﬁwa‘[uﬂﬁﬁ%mau

SasiniTTeLnaNads  ewnnlenld  Emission Factor  gasiishuzamdsisaning

Uncontrolied (f1389an U.SEPA) gsdamnmiseinusasng sl

. 50, = 17xSkg/m (d S = 0.05%)
0.05
= 17x—
100
3
= 0.0085 kg/m
- NO, = 24kgm
- CO = 06 kg/m3
. TSP = 024kgim

ﬂ']‘lﬂTLlIﬂ'Nﬂ’ﬁIﬂ‘lWﬂ'lQ“sl’ﬁH'lNuﬂL‘ﬁﬁL‘Yl'lﬂ']_l 25 BUsL/TN. Ve 0.007 av.sAuwi @G‘H‘H

E]G]T]m‘i“iu‘]_l'lF_INﬂﬂ'lTr’lLﬂ@]ﬂ'lﬂﬂ']‘ﬂ‘ﬁu’muﬂlﬁﬁﬁ Lﬂ%ﬂ\‘m

3
m kg
0.007 — % 0.0085—7
(1) SO, = $ec m

= 0.069 g/sec
0.059¢ / sec
84.7Nm3 / sec
= 069 mg/Nm®
Fba SO, =  0.35x0.696 = 024 pmm

m kg
: 0.007 —x24 -
(2) NO, = sec m

= 16.8 g/sec

168g / sec
84.7Nm3 / sec

= 19835 mg/Nm'

UL NO, = 0.487x198.35 9659 ppm

- 2
ENV1276/08276/ANNEX-1.D0C W -1
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(3} TSP

"
3

m k
0.007—x24
sec m

=
2

1.68 g/sec
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