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CASE 1 - Group 3b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM01 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,887


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,887


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,887


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,692


6.83


6.36


0.09


0.38


-

-

242.0


164.0


600


0.00006


-

HPECON2


470,880


45.0


286.2


231.7


99.50


0.00006


7,900/-

Counter


54,887


71.11


66.29


3.08


1.73


- 

-

279.9


169.6


7,800


0.00006


-

LPEVAP


470,880


38.0


231.7


175.7


99.50


0.00006


8,000/-

Cross


11,692


6.83


6.83


-

-

(3)
 -1,936


164.0


164.0


155.2


8,000


0.00006


-

HPECON1


403,847


39.6


175.7


118.3


99.50


0.00006


7,000/-

Counter


54,887


(1) 75.43 B


71.11


4.33


-

-

-

169.6


62.2


6,900


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


67,033


39.6


175.7


101.1


99.50


0.00006


1,500/-

Counter


13,627


(1) 19.18


6.83


9.95


2.40


-

-

155.2


61.9


1,500


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,515


2.07


1.33


0.74


-

-

-

61.7


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,650


2.03


1.35


0.67


-

-

-

93.0


45.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,650


(5) 2.03 B


2.03


-

-

-

-

45.0


45.0


-

-

-

Stack


470,880


5.8


115.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 2 - Group 3b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM02 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,535


(7)
 55.43


55.43


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,874


58.38


55.43


2.05


(6)
 0.90 B


(4)
 9,661


273.8


472.0


273.8


7,900


0.00006


-

HPEVAP


344,520


47.9


486.9


280.4


99.50


0.00006


22,400/-

Cross


49,535


58.38


58.38


-

-

-

-

273.8


267.0


22,200


0.00006


-

LPSHTR


344,520


1.1


280.4


276.8


99.50


0.00006


400/-

Cross


6,680


4.92


4.70


0.05


0.17


-

-

244.2


151.2


400


0.00006


-

HPECON2


344,520


24.6


276.8


206.4


99.50


0.00006


7,400/-

Counter


49,535


62.17


58.38


2.42


1.37


- 

-

267.0


150.1


7,300


0.00006


-

LPEVAP


344,520


20.4


206.4


158.8


99.50


0.00006


4,900/-

Cross


6,680


4.92


4.92


-

-

(3)
 -1,642


151.2


151.2


149.0


4,900


0.00006


-

HPECON1


296,352


21.3


158.8


98.1


99.50


0.00006


5,400/-

Counter


49,535


(1) 65.68 B


62.17


3.51


-

-

-

150.1


58.3


5,300


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,168


21.3


158.8


96.4


99.50


0.00006


900/-

Counter


8,321


(1) 9.57


4.92


3.76


0.89


-

-

149.0


57.9


900


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,857


2.07


1.44


0.62


-

-

-

57.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,272


1.92


1.35


0.57


-

-

-

93.0


41.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,272


(5) 1.92 B


1.92


-

-

-

-

41.0


41.0


-

-

-

Stack


344,520


0.1


97.9


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.8  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00




CASE 3 - Group 4b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to Notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM03 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,888


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,888


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,888


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,708


6.83


6.36


0.09


0.38


-

-

242.0


164.0


600


0.00006


-

HPECON2


470,880


45.0


286.2


231.8


99.50


0.00006


7,900/-

Counter


54,888


71.11


66.29


3.08


1.73


- 

-

279.9


169.8


7,800


0.00006


-

LPEVAP


470,880


38.0


231.8


175.7


99.50


0.00006


8,000/-

Cross


11,708


6.83


6.83


-

-

(3)
 -1,936


164.0


164.0


155.5


8,000


0.00006


-

HPECON1


403,866


39.7


175.7


119.3


99.50


0.00006


6,800/-

Counter


54,888


(1) 75.44 B


71.11


4.33


-

-

-

169.8


64.2


6,800


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


67,014


39.7


175.7


102.3


99.50


0.00006


1,500/-

Counter


13,644


(1) 19.21


6.83


9.97


2.40


-

-

155.5


63.8


1,500


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,531


2.07


1.33


0.74


-

-

-

63.7


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,667


2.03


1.35


0.67


-

-

-

93.0


47.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,667


(5) 2.03 B


2.03


-

-

-

-

47.0


47.0


-

-

-

Stack


470,880


5.7


116.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 4 - Group 4b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM04 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,525


(7)
 55.85


55.85


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,859


58.77


55.85


2.03


(6)
 0.89 B


(4)
 9,666


274.2


472.0


274.2


7,900


0.00006


-

HPEVAP


344,520


48.0


486.9


280.8


99.50


0.00006


22,300/-

Cross


49,525


58.77


58.77


-

-

-

-

274.2


267.4


22,200


0.00006


-

LPSHTR


344,520


1.1


280.8


277.2


99.50


0.00006


400/-

Cross


6,669


5.01


4.80


0.04


0.17


-

-

244.7


151.9


400


0.00006


-

HPECON2


344,520


24.7


277.2


207.0


99.50


0.00006


7,400/-

Counter


49,525


62.57


58.77


2.42


1.37


- 

-

267.4


150.9


7,300


0.00006


-

LPEVAP


344,520


20.5


207.0


159.5


99.50


0.00006


4,900/-

Cross


6,669


5.01


5.01


-

-

(3)
 -1,641


151.9


151.9


149.7


4,900


0.00006


-

HPECON1


296,355


21.3


159.5


99.0


99.50


0.00006


5,300/-

Counter


49,525


(1) 66.08 B


62.57


3.51


-

-

-

150.9


59.3


5,300


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,165


21.3


159.5


97.4


99.50


0.00006


900/-

Counter


8,309


(1) 9.65


5.01


3.75


0.89


-

-

149.7


58.9


900


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,834


2.07


1.44


0.62


-

-

-

58.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,251


1.92


1.35


0.57


-

-

-

93.0


42.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,251


(5) 1.92 B


1.92


-

-

-

-

42.0


42.0


-

-

-

Stack


344,520


0.1


98.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.9  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00




CASE 5 - Group 5b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM05 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,888


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,888


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,888


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,748


6.84


6.36


0.10


0.38


-

-

241.9


164.0


600


0.00006


-

HPECON2


470,880


45.1


286.2


231.9


99.50


0.00006


7,900/-

Counter


54,888


71.11


66.29


3.08


1.73


- 

-

279.9


170.0


7,800


0.00006


-

LPEVAP


470,880


38.0


231.9


175.7


99.50


0.00006


8,000/-

Cross


11,748


6.84


6.84


-

-

(3)
 -1,938


164.0


164.0


156.2


8,000


0.00006


-

HPECON1


403,914


39.8


175.7


121.7


99.50


0.00006


6,600/-

Counter


54,888


(1) 75.44 B


71.11


4.33


-

-

-

170.0


69.1


6,500


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


66,966


39.8


175.7


105.3


99.50


0.00006


1,400/-

Counter


13,686


(1) 19.30


6.84


10.05


2.42


-

-

156.2


68.7


1,400


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,574


2.07


1.33


0.74


-

-

-

68.5


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,708


2.03


1.35


0.67


-

-

-

93.0


52.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,708


(5) 2.03 B


2.03


-

-

-

-

52.0


52.0


-

-

-

Stack


470,880


5.6


119.4


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 6 - Group 5b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM06 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,529


(7)
 55.85


55.85


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,863


58.77


55.85


2.03


(6)
 0.89 B


(4)
 9,666


274.2


472.0


274.2


7,900


0.00006


-

HPEVAP


344,520


48.0


486.9


280.8


99.50


0.00006


22,300/-

Cross


49,529


58.78


58.77


-

-

-

-

274.2


267.4


22,200


0.00006


-

LPSHTR


344,520


1.1


280.8


277.3


99.50


0.00006


400/-

Cross


6,612


5.01


4.80


0.04


0.17


-

-

245.0


151.9


400


0.00006


-

HPECON2


344,520


24.7


277.3


207.2


99.50


0.00006


7,300/-

Counter


49,529


62.57


58.78


2.43


1.37


- 

-

267.4


151.3


7,300


0.00006


-

LPEVAP


344,520


20.5


207.2


159.5


99.50


0.00006


4,900/-

Cross


6,612


5.01


5.01


-

-

(3)
 -1,743


151.9


151.9


150.1


4,900


0.00006


-

HPECON1


296,346


21.4


159.5


102.0


99.50


0.00006


5,100/-

Counter


49,529


(1) 66.08 B


62.57


3.51


-

-

-

151.3


64.2


5,100


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,174


21.4


159.5


100.2


99.50


0.00006


900/-

Counter


8,353


(1) 9.70


5.01


3.79


0.90


-

-

150.1


63.8


800


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,882


2.07


1.44


0.62


-

-

-

63.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,198


1.92


1.35


0.57


-

-

-

92.0


46.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,198


(5) 1.92 B


1.92


-

-

-

-

46.0


46.0


-

-

-

Stack


344,520


-0.1


101.7


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.8  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00




HEATING SURFACE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 
Coil 

Units

(M)


HPSHTR HPEVAP LPSHTR HPECON2 LPEVAP HPECON1 LPECON


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Area             ( 31,862 ) 

MAWP 

Expansion Temperature 

Layout/Arrangement 

Tube OD 

Effective Fin Length 

No. Transverse Sections 

No. of Flow Circuits 

Transverse Spacing 

No. Longitudinal Rows 

Longitudinal Spacing 

No. of Bare Rows 

No. of Finned Rows 

Inlet Top or Bottom 

Module Number 

Transverse Bundles 

sq.m. 

Bar(a) 

°C 

mm 

m. 

mm 

mm 

2,599 

(1) 71.68 

573.0 

Staggered 

44.45 

12.42 

27 

27 

111.645 

6 

120.650 

0 

6 

Top 

1 

1 

8,988 

71.68 

335.0 

Staggered 

38.10 

12.42 

41 

- 

73.981 

15 

76.200 

0 

15 

Bottom 

1 

1 

393 

9.28 

283.0 

Staggered 

50.80 

12.42 

23 

23 

130.648 

1 

304.800 

0 

1 

Bottom 

2 

1 

6,908 

75.47 

296.0 

Staggered 

31.75 

12.42 

42 

21 

72.241 

13 

76.200 

0 

13 

Top 

2 

1 

5,483 

9.28 

260.0 

Staggered 

38.10 

12.42 

41 

- 

73.981 

9 

92.075 

0 

9 

Bottom 

3 

1 

6,446 

80.30 

260.0 

Staggered 

31.75 

12.42 

37 

18.5 

70.580 

14 

76.200 

0 

14 

Top 

3 

1 

1,045


57.00 C


260.0


Staggered


31.75


12.42


6


3


70.580


14


76.200


0


14


Top


3


1


18 

19 

20 

21 

22 

23 

24 

Row 1 Design Temp : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

°C 

°C 

°C 

°C 

°C 

°C


°C 

573.0


562.0


544.0


519.0


480.0


424.0 335.0 283.0 296.0 260.0 260.0 260.0


25 

26 

27 

28 

29 

30 

31 

Row 1 Minimum Wall : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm 

mm 

mm 

mm 

mm


mm


mm 

4.400


3.900


4.000


3.000


2.700 2.700 2.700 2.700 2.700 2.700 2.700


32 

33 

34 

35 

36 

37 

38 

Row 1 Tube Material : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6


All\Remaining Rows 

SA-213 T22


SA-213 T22


SA-213 T11


SA-213 T11


SA-213 T11


SA-178 A SA-178 A SA-178 A SA-178 A SA-213 T11 SA-178 A SA-178 A


39 

40 

41 

42 

43 

44 

45 

Row 1 Fin Density : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

fins/m.


fins/m.


fins/m.


fins/m.


fins/m.


fins/m.


fins/m. 255.91 265.75 236.22 270.67 270.67 265.75 265.75


46 

47 

48 

49 

50 

51 

52 

Row 1 Fin Height : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm


mm


mm


mm


mm


mm


mm 12.7 12.7 12.7 12.7 12.7 12.7 12.7


53 

54 

55 

56 

57 

58 

59 

Row 1 Fin Thickness : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm


mm


mm


mm


mm


mm


mm 1.0 1.0 1.0 1.0 1.0 1.0 1.0


60 

61 

62 

63 

64 

65 

66 

Row 1 Fin Segment : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm 

mm 

mm 

mm 

mm 

mm


mm 

4.501


4.501


4.501


4.501


4.501


3.969 3.969 3.969 3.969 3.969 3.969 3.969


67 

68 

69 

70 

71 

72 

73 

Row 1 Fin Material : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6


All\Remaining Rows 

409SS


409SS


409SS


409SS


409SS


CS CS CS CS CS CS CS


C  9/16/2015  LPECON MAWP  LAR  DLS


B  5/11/2015  Ambient air pressure note  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.006 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: BM01 REVISION: C


HRU Version: 3.1




MECHANICAL


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 Coil Units ( M ) 

2 INLET HEADERS


3 Header #1: Diameter mm 

4 Number 

5 Header #2: Diameter mm 

6 Number 

7 Minimum ID at End of Header mm 

8 Minimum ID at Center of Header mm 

9 Material 

10 Design Temperature °C 

11 Header Location (Top or Bottom) 

12 OUTLET HEADERS


13 Header #1: Diameter mm 

14 Number 

15 Header #2: Diameter mm 

16 Number 

17 Minimum ID at End of Header mm 

18 Minimum ID at Center of Header mm 

19 Material 

20 Design Temperature °C 

21 Header Location (Top or Bottom) 

22 INTERMEDIATE HEADERS


23 Header #1: Diameter mm 

24 Number 

25 Header #2: Diameter mm 

26 Number 

27 Minimum ID at End of Header mm 

28 Minimum ID at Center of Header mm 

29 Orifice Quantity 

30 Orifice Diameter mm 

31 Header #1: Material 

32 Design Temperature °C 

33 Header #2: Material 

34 Design Temperature °C 

35 Header #3: Material 

36 Design Temperature °C 

37 Header #4: Material 

38 Design Temperature °C 

39 Remaining: Material 

40 Design Temperature °C 

41 CASING & INSULATION


42 Average Casing Temperature °C 

43 Casing Design Pressure (Max) mm WC 

44 Casing Design Pressure (Min) mm WC 

45 Casing Thickness mm 

46 Hot Insulation (Hot) mm 

47 Cold Insulation (Cold) mm 

48 Gas Path Design Temperature °C 

49 Liner Material 

50 Liner Thickness (Wall) Gauge 

51 Liner Thickness (Roof) Gauge 

52 Liner Thickness (Floor) Gauge 

53 BAFFLES & SUPPORTS


54 Number of Acoustic Baffles 

55 Tubes Between Acoustic Baffles 

56 Min. Number of Vibration Supports 

57 Max. Span Between Center Supp m. 

Inlet Duct 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

(1) 60.0 

(3) 508.0 B 

0 

6.4 B 

139.7 

- 

626.0 

(2) 409 SS 

12 

12 

12 

- 

- 

- 

- 

HPSHTR 

200.0 B 

1 

- 

- 

131.6 

93.0 

SA-106C B 

305.0 

Top 

200.0 B 

1 

- 

- 

118.9 

84.1 

SA-335P22 

567.0 

Top 

100.0 

3 

- 

- 

- 

- 

- 

- 

SA-335P22 

552.0 

SA-335P11 

494.0 

SA-106C B 

372.0 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

139.7 

- 

626.0 

409 SS 

16 

16 

16 

0 

29 

2 

4.44 

HPEVAP 

200.0 

5 

- 

- 

- 

- 

SA-106C B 

291.0 

Bottom 

200.0 

5 

- 

- 

- 

- 

SA-106C B 

291.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

139.7 

- 

552.0 

409 SS 

16 

16 

16 

1 

26 

3 

3.79 

LPSHTR 

200.0 

1 

- 

- 

204.5 

144.5 

SA-106C B 

183.0 

Bottom 

200.0 

1 

- 

- 

215.4 

152.4 

SA-106C B 

268.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

346.0 

409 SS 

16 

16 

16 

0 

39 

2 

4.44 

HPECON2 

250.0 B 

1 

- 

- 

103.4 

72.9 

SA-106C B 

187.0 

Top 

250.0 B 

1 

- 

- 

173.0 

122.4 

SA-106C B 

297.0 

Top 

100.0 

1 

65.0 

11 

- 

- 

21 

12.7 

SA-106C B 

297.0 

SA-106C B 

297.0 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

342.0 

409 SS 

16 

16 

16 

1 

32 

2 

4.70 

LPEVAP 

200.0 

3 

- 

- 

- 

- 

SA-106C B 

183.0 

Bottom 

250.0 

3 

- 

- 

- 

- 

SA-106C B 

183.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

288.0 

409 SS 

16 

16 

16 

1 

33 

2 

4.27 

HPECON1 

250.0 B


1


-

-

97.5


69.1


SA-106C B


175.0 C


Top


250.0 B


1


-

-

98.8


39.4


SA-106C B


187.0


Top


65.0


14


-

-

-

-

-

-

SA-106C B


187.0


-

-

-

-

-

-

-

-

60.0


508.0


0


6.4


50.8


-

232.0


409 SS


16


16


16


1


34


2


4.90


LPECON


250.0 B


1


-

-

39.1


27.7


SA-106C B


175.0 C


Top


250.0 B


1


-

-

69.9


27.9


SA-106C B


187.0


Top


65.0


14


-

-

-

-

-

-

SA-106C B


187.0


-

-

-

-

-

-

-

-

60.0


508.0


0


6.4


50.8


-

232.0


409 SS


16


16


16


1


34


2


4.90


C  9/16/2015  HPECON1 & LPECON Inlet Header Design Temp.  LAR  DLS


B  5/11/2015  General revision  LAR  LAR


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.007 Page 1 of 1 

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: CM01 REVISION: C


HRU Version: 3.1




MECHANICAL


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 Coil Units ( M ) 

2 INLET HEADERS


3 Header #1: Diameter mm 

4 Number 

5 Header #2: Diameter mm 

6 Number 

7 Minimum ID at End of Header mm 

8 Minimum ID at Center of Header mm 

9 Material 

10 Design Temperature °C 

11 Header Location (Top or Bottom) 

12 OUTLET HEADERS


13 Header #1: Diameter mm 

14 Number 

15 Header #2: Diameter mm 

16 Number 

17 Minimum ID at End of Header mm 

18 Minimum ID at Center of Header mm 

19 Material 

20 Design Temperature °C 

21 Header Location (Top or Bottom) 

22 INTERMEDIATE HEADERS


23 Header #1: Diameter mm 

24 Number 

25 Header #2: Diameter mm 

26 Number 

27 Minimum ID at End of Header mm 

28 Minimum ID at Center of Header mm 

29 Orifice Quantity 

30 Orifice Diameter mm 

31 Header #1: Material 

32 Design Temperature °C 

33 Header #2: Material 

34 Design Temperature °C 

35 Header #3: Material 

36 Design Temperature °C 

37 Header #4: Material 

38 Design Temperature °C 

39 Remaining: Material 

40 Design Temperature °C 

41 CASING & INSULATION


42 Average Casing Temperature °C 

43 Casing Design Pressure (Max) mm WC 

44 Casing Design Pressure (Min) mm WC 

45 Casing Thickness mm 

46 Hot Insulation (Hot) mm 

47 Cold Insulation (Cold) mm 

48 Gas Path Design Temperature °C 

49 Liner Material 

50 Liner Thickness (Wall) Gauge 

51 Liner Thickness (Roof) Gauge 

52 Liner Thickness (Floor) Gauge 

53 BAFFLES & SUPPORTS


54 Number of Acoustic Baffles 

55 Tubes Between Acoustic Baffles 

56 Min. Number of Vibration Supports 

57 Max. Span Between Center Supp m. 

Stack


- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

50.8 

0 

6.4 

- 

- 

130.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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- 
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- 
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- 

- 

- 
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- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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- 

- 

- 
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- 
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-
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-

-

-
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-
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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-
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-
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Exhaust Stack: 3.5 m. Diameter x 40 m. Tall.


C  9/16/2015  HPECON1 & LPECON Inlet Header Design Temp.  LAR  DLS


B  5/11/2015  General revision  LAR  LAR


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.007 Page 1 of 1 

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: CM02 REVISION: C


HRU Version: 3.1




HP-09 C B 1 150 S-40 SA-335P11 (6) 69.13 B 481.0 90

HP-09 C 1 150 S-160 SA-335P22 69.13 567.0 115

HP-09 C 2 150 S-160 SA-335P22 69.13 567.0 115

HP-07 C 2 150 S-40 SA-106B 71.68 291.0 B 50

HP-07 C 1 200 S-80 D SA-106C D 71.68 291.0 B 65

HP-07 C 2 150 S-40 SA-106B 71.68 291.0 B 50

HP-08 C 1 80 S-40 SA-106B 71.68 291.0 B 50

HP-08 C 1 80 S-160 SA-335P22 71.68 567.0 100

HP-06 C (5) 2 200 S-40 SA-106B 71.68 291.0 65

HP-06 C 2 150 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 100 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 100 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 150 B S-40 SA-106B 71.68 291.0 50

HP-04,05 C 2 150 S-40 SA-106B 71.68 291.0 50

1 250 S-80 B SA-106C B 71.68 291.0

B 1 200 S-120 B SA-106C B 71.68 291.0

1 150 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

HP-108 C B 1 B 40 B S-80 B SA-106B B 71.68 B 291.0 B 50 B B

HP-108 C B 1 B 100 B S-40 B SA-106B B 42.38 B 254.4 B 40 B B

HP-03 C 1 100 S-40 SA-106B 75.47 297.0 50

HP-02 C 1 100 S-40 SA-106B 80.30 187.0 40

HP-01 C 1 100 S-40 SA-106B 95.81 175.0 C 25 C

HP-01 C (3) 1 100 S-80 SA-106B 138.91 175.0 C 25 C

LP-09,30,31 C (4) 1 80 S-40 SA-106B 9.63 175.0 25

1 40 S-160 SA-335P22 87.19 570.0

HP-103 C 1 40 S-80 SA-335P22 87.19 552.0 90

1 40 S-80 SA-335P22 C 87.19 537.0

HP-102 C 1 40 S-80 SA-335P22 C 87.19 494.0 75

1 40 S-80 SA-335P11 87.19 537.0

HP-101 C 1 40 S-80 SA-106B 87.19 372.0 65

B B B B B B B B B

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.009 Page 1 of 2 JOB No: 150200 CODE: TD SHEET: DM01 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 5/11/2016 HP Drum Manifold Material, Thickness & HX Cold Side Bypass Quantity LAR DLS

Deleted

HPSHTR DRAINS - Second Header - Outside Casing 1500

HPSHTR DRAINS - Third Header - Inside Casing 2500

HPSHTR DRAINS - Third Header - Outside Casing 900

HPSHTR DRAINS - First Header - Inside Casing 2500

HPSHTR DRAINS - First Header - Outside Casing 2500

HPSHTR DRAINS - Second Header - Inside Casing 2500

Last Valve to HPECON1 Inlet 900

HP FW TP to Last Valve 1500

Boiler Feed Pump Recirc - Last Valve to DA Drum 150

HP to LP Cascading Blowdown - LP Side 300

HPECON2 to HP Drum 600

HPECON1 to HPECON2 600

HP Panel 4 DC Stub (o=2.375" [60.3 mm]) 600

HP Panel 5 DC Stub (o=1.750" [44.5 mm]) 600

HP to LP Cascading Blowdown - HP Side 600

HP Panel 1 DC Stub (o=6.250" [158.8 mm]) 600

HP Panel 2 DC Stub (o=4.375" [111.1 mm]) 600

HP Panel 3 DC Stub (o=3.250" [82.6 mm]) 600

HP Panel 5 Riser 600

HP Main DC 600

HP Longitudinal Tee 600

HP Panel 2 Riser 600

HP Panel 3 Riser 600

HP Panel 4 Riser 600

HP Steam Bypass - Cold Side 600

HP Steam Bypass - Hot Side 2500

HP Panel 1 Riser 600

HPSHTR Inlet 600

HP Drum Manifold 600

HP Drum Outlets 600

Main HP Steam Outlet - 5 Dia D/S Mix Point or 2 Dia D/S

Last Nozzle
900

Main HP Steam Outlet 2500

HPSHTR Outlet 2500

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Line No Description Qty

Pipe

Size

(mm)

Pipe Schedule /

Min Nom Thk

(mm)

Material

(SA-)

Design

Pressure

(Bar(a))

Design

Temperature

(°C)

Insulation

Thickness

(mm)

ANSI Class

PIPING

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+



LP-16 C 1 200 S-40 SA-106B 9.28 268.0 50

LP-15 C C 1 200 S-40 SA-106B 9.28 183.0 40

LP-15 C C 2 C 150 C S-40 C SA-106B C 9.28 C 183.0 C 40 C C

LP-14 C 2 200 S-40 SA-106B 9.28 183.0 40

LP-14 C 2 150 S-40 SA-106B 9.28 183.0 40

LP-14 C 2 100 S-40 SA-106B 9.28 183.0 40

LP-13 C 1 200 S-40 SA-106B 9.28 183.0 40

1 150 S-40 SA-106C B 9.28 183.0

(2) 1 200 S-80 B SA-106C B 9.28 183.0

1 100 S-40 SA-106C B 9.28 183.0

LP-12 C 1 50 S-80 SA-106B 11.35 187.0 25

LP-12 C 1 50 S-80 SA-106B 57.00 C 187.0 25 C

LP-11 C 1 50 S-80 SA-106B 57.00 C 175.0 C 25 C

LP-07 C (7) 1 80 S-40 SA-106B 9.28 183.0 25

LP-07 C B 1 B 150 B S-40 B SA-106B B 9.28 B 183.0 B 40 B B

LP-08 C (4) 1 250 C S-40 SA-106B 9.28 183.0 40

LP-05 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-04 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-37 C (4) C 1 C 100 C S-40 C SA-106B C 19.97 C 130.0 C 25 C C

LP-02 C (4) 1 150 S-40 SA-106B (1) 19.97 130.0 25

LP-01 C (4) 1 150 S-40 SA-106B (1) 19.97 69.0 25

LP-06 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-03,28 C (4) 2 D 150 S-40 SA-106B (1) 19.97 130.0 25

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.009 Page 2 of 2 JOB No: 150200 CODE: TD SHEET: DM02 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 5/11/2016 HP Drum Manifold Material, Thickness & HX Cold Side Bypass Quantity LAR DLS

HX Hot Side Bypass 300

HX Cold Side Bypass 300

Process Return Condensate to HX Cold Side Outlet 300

HX Cold Side Outlet to DA 300

Cond In to HX Cold Side Inlet 300

LP to DA Pegging Steam - Terminal to DA 150

HX Hot Side Outlet to BFP 300

DA Storage Tank to HX Hot Side Inlet 300

LPECON Inlet 600

LP to DA Pegging Steam - To CV Outlet 150

LP to DA Pegging Steam - CV Outlet to Last Valve 150

LP Panel 3 DC Stub (o=2.125" [54.0 mm]) 150

Last valve to LP Drum 150

LPECON Outlet to Last Valve 600

LP Main DC 150

LP Panel 1 DC Stub (o=3.750" [95.3 mm]) 150

LP Panel 2 DC Stub (o=2.875" [73.0 mm]) 150

LP Panel 1 Riser 150

LP Panel 2 Riser 150

LP Panel 3 Riser 150

LPSHTR Outlet to Terminal 150

Manifold to LPSHTR Inlet 150

LP Drum to Manifold 150

Material

(SA-)

Design

Pressure

(Bar(a))

Design

Temperature

(°C)

Insulation

Thickness

(mm)

ANSI ClassLine No Description Qty

Pipe

Size

(mm)

Pipe Schedule /

Min Nom Thk

(mm)

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

PIPING



1 Units (M) D

2

3 kg./hr. C (1) D

4 Bar(a) (2) B D

5 °C D

6

7 mm D

8 m. D

9 D

10 mm D

11 mm D

12

13 mm D

14 mm D

15 mm D

16 mm D

17

18

19 kg./hr. C

20 Bar(a) C

21

22 m. x mm 3.07 X 69.9 3.07 X 63.5

23

24

25 kg./hr. C

26 Bar(a) C

27

28

29 mm x mm 266.7 X 2,451.1 279.4 C X 1,860.6 C

30 mm x mm 165.1 X 76.2 177.8 C X 76.2

31

32

33 # x mm 3 X 38.1 3 X 15.9

34 D

REV. 10 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.010 Page 1 of 1 JOB No: 150200 CODE: TD SHEET: EM01 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 10/12/2016 Removed DA Storage Tank LAR DLS

MISCELLANEOUS

FW Orifices Qty x Diameter

Inlet Spray header (Yes/No) No No

Vane Length x Housing Length

Mesh Pad Width x Thickness

Manifold (Yes/No) Yes Yes

Number of Sections 1 1

Type Chevron Chevron

Pressure 66.29 6.80

Flow 54,888 13,776

Baffle Length x Min. Baffle Gap

SECONDARY SEPARATOR

Design (Preliminary)

Arrangement Single Single

Pressure 56.91 6.80

Flow 49,237 13,776

PRIMARY SEPARATOR

Design:

LLWL -330.2 -330.2

LWL -101.6 -101.6

HWL 101.6 101.6

HHWL 203.2 203.2

Water Levels (From NWL)

NWL (From Centerline) -50.8 -50.8

Insulation Thickness 63.5 38.1

Material SA 516Gr70 SA 516Gr70

Length 5.64 4.42

STEAM DRUM

Diameter 1,219.2 1,219.2

Design Temperature 291.0 183.0

MAWP (As Indicated and Full Vac) 71.68 9.28

DESIGN CONDITIONS

Steam Capacity 54,888 13,776

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Pressure Level HP Drum LP Drum

STEAM DRUM

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+



(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)

(7)

(1)

(1)

(2)

(3)

(1)

(2)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

REV. 2 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.018 Page 1 of 1 JOB No: 150200 CODE: TD SHEET: FM01 REVISION: E

NO. DATE REVISION BY CHK

D 9/16/2015 Pegging Steam Location LAR DLS

HP Panel 1 Riser is DN200 S-120 inside the casing and DN200 S-40 outside the casing.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Pegging steam line to be connected downstream of LP drum outlets (from manifold).

E 10/12/2016 Removed DA Storage Tank Note LAR DLS

Piping Datasheet

Customer to verify condensate dead head pressure.

Panels 1 and 3 stubs branch off of Panel 2 stub.

Customer to verify HP BFP shut off pressure.

Line size based on one common line per two HRSGs (one common line per plant site).

Inlet configuration based on CT as a Type I - Benign.

A one diameter spool piece to be included in the inlet duct with a Type II design classification (60 in. WC casing design pressure and minimum 0.5 in. thick casing for floor and sidewalls and minimum 0.25 in. thick roof casing).

The remainder of the inlet duct, excluding the spool piece, to be designed as Type I (20 in. WC casing design pressure and minimum 0.25 in. thick casing).

Steam Drum Datasheet

Deleted.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Heating Surface Datasheet

Reference ambient pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Mechanical Datasheet

Average casing temperature based on 32 deg C ambient with 0 m/s wind speed.

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 6 Group 5b - Off-peak Condition

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 5 Group 5b - Peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Case 4 Group 4b - Off-peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 3 Group 4b - Peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 2 Group 3b - Off-peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Thermal Datasheet

Case 1 Group 3b - Peak Condition

NOTES

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+
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CASE 1 - Group 3b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM01 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,887


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,887


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,887


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,692


6.83


6.36


0.09


0.38


-

-

242.0


164.0


600


0.00006


-

HPECON2


470,880


45.0


286.2


231.7


99.50


0.00006


7,900/-

Counter


54,887


71.11


66.29


3.08


1.73


- 

-

279.9


169.6


7,800


0.00006


-

LPEVAP


470,880


38.0


231.7


175.7


99.50


0.00006


8,000/-

Cross


11,692


6.83


6.83


-

-

(3)
 -1,936


164.0


164.0


155.2


8,000


0.00006


-

HPECON1


403,847


39.6


175.7


118.3


99.50


0.00006


7,000/-

Counter


54,887


(1) 75.43 B


71.11


4.33


-

-

-

169.6


62.2


6,900


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


67,033


39.6


175.7


101.1


99.50


0.00006


1,500/-

Counter


13,627


(1) 19.18


6.83


9.95


2.40


-

-

155.2


61.9


1,500


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,515


2.07


1.33


0.74


-

-

-

61.7


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,650


2.03


1.35


0.67


-

-

-

93.0


45.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,650


(5) 2.03 B


2.03


-

-

-

-

45.0


45.0


-

-

-

Stack


470,880


5.8


115.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 2 - Group 3b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM02 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,535


(7)
 55.43


55.43


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,874


58.38


55.43


2.05


(6)
 0.90 B


(4)
 9,661


273.8


472.0


273.8


7,900


0.00006


-

HPEVAP


344,520


47.9


486.9


280.4


99.50


0.00006


22,400/-

Cross


49,535


58.38


58.38


-

-

-

-

273.8


267.0


22,200


0.00006


-

LPSHTR


344,520


1.1


280.4


276.8


99.50


0.00006


400/-

Cross


6,680


4.92


4.70


0.05


0.17


-

-

244.2


151.2


400


0.00006


-

HPECON2


344,520


24.6


276.8


206.4


99.50


0.00006


7,400/-

Counter


49,535


62.17


58.38


2.42


1.37


- 

-

267.0


150.1


7,300


0.00006


-

LPEVAP


344,520


20.4


206.4


158.8


99.50


0.00006


4,900/-

Cross


6,680


4.92


4.92


-

-

(3)
 -1,642


151.2


151.2


149.0


4,900


0.00006


-

HPECON1


296,352


21.3


158.8


98.1


99.50


0.00006


5,400/-

Counter


49,535


(1) 65.68 B


62.17


3.51


-

-

-

150.1


58.3


5,300


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,168


21.3


158.8


96.4


99.50


0.00006


900/-

Counter


8,321


(1) 9.57


4.92


3.76


0.89


-

-

149.0


57.9


900


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,857


2.07


1.44


0.62


-

-

-

57.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,272


1.92


1.35


0.57


-

-

-

93.0


41.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,272


(5) 1.92 B


1.92


-

-

-

-

41.0


41.0


-

-

-

Stack


344,520


0.1


97.9


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.8  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00




CASE 3 - Group 4b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to Notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM03 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,888


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,888


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,888


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,708


6.83


6.36


0.09


0.38


-

-

242.0


164.0


600


0.00006


-

HPECON2


470,880


45.0


286.2


231.8


99.50


0.00006


7,900/-

Counter


54,888


71.11


66.29


3.08


1.73


- 

-

279.9


169.8


7,800


0.00006


-

LPEVAP


470,880


38.0


231.8


175.7


99.50


0.00006


8,000/-

Cross


11,708


6.83


6.83


-

-

(3)
 -1,936


164.0


164.0


155.5


8,000


0.00006


-

HPECON1


403,866


39.7


175.7


119.3


99.50


0.00006


6,800/-

Counter


54,888


(1) 75.44 B


71.11


4.33


-

-

-

169.8


64.2


6,800


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


67,014


39.7


175.7


102.3


99.50


0.00006


1,500/-

Counter


13,644


(1) 19.21


6.83


9.97


2.40


-

-

155.5


63.8


1,500


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,531


2.07


1.33


0.74


-

-

-

63.7


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,667


2.03


1.35


0.67


-

-

-

93.0


47.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,667


(5) 2.03 B


2.03


-

-

-

-

47.0


47.0


-

-

-

Stack


470,880


5.7


116.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 4 - Group 4b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM04 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,525


(7)
 55.85


55.85


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,859


58.77


55.85


2.03


(6)
 0.89 B


(4)
 9,666


274.2


472.0


274.2


7,900


0.00006


-

HPEVAP


344,520


48.0


486.9


280.8


99.50


0.00006


22,300/-

Cross


49,525


58.77


58.77


-

-

-

-

274.2


267.4


22,200


0.00006


-

LPSHTR


344,520


1.1


280.8


277.2


99.50


0.00006


400/-

Cross


6,669


5.01


4.80


0.04


0.17


-

-

244.7


151.9


400


0.00006


-

HPECON2


344,520


24.7


277.2


207.0


99.50


0.00006


7,400/-

Counter


49,525


62.57


58.77


2.42


1.37


- 

-

267.4


150.9


7,300


0.00006


-

LPEVAP


344,520


20.5


207.0


159.5


99.50


0.00006


4,900/-

Cross


6,669


5.01


5.01


-

-

(3)
 -1,641


151.9


151.9


149.7


4,900


0.00006


-

HPECON1


296,355


21.3


159.5


99.0


99.50


0.00006


5,300/-

Counter


49,525


(1) 66.08 B


62.57


3.51


-

-

-

150.9


59.3


5,300


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,165


21.3


159.5


97.4


99.50


0.00006


900/-

Counter


8,309


(1) 9.65


5.01


3.75


0.89


-

-

149.7


58.9


900


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,834


2.07


1.44


0.62


-

-

-

58.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,251


1.92


1.35


0.57


-

-

-

93.0


42.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,251


(5) 1.92 B


1.92


-

-

-

-

42.0


42.0


-

-

-

Stack


344,520


0.1


98.8


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.9  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00




CASE 5 - Group 5b - Peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM05 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


470,880


16.5


507.0


506.4


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

54,888


(7)
 61.80


61.80


-

- 

- 

-

471.9


471.9


-

-

-

HPSHTR


470,880


17.6


506.4


449.1


99.50


0.00006


8,700/-

Counter


54,888


66.29


61.80


3.11


(6)
 1.38 B


(4)
 0


282.2


471.9


282.2


8,800


0.00006


-

HPEVAP


470,880


85.0


449.1


290.2


99.50


0.00006


23,600/-

Cross


54,888


66.29


66.29


-

-

-

-

282.2


279.9


23,500


0.00006


-

LPSHTR


470,880


2.0


290.2


286.2


99.50


0.00006


600/-

Cross


11,748


6.84


6.36


0.10


0.38


-

-

241.9


164.0


600


0.00006


-

HPECON2


470,880


45.1


286.2


231.9


99.50


0.00006


7,900/-

Counter


54,888


71.11


66.29


3.08


1.73


- 

-

279.9


170.0


7,800


0.00006


-

LPEVAP


470,880


38.0


231.9


175.7


99.50


0.00006


8,000/-

Cross


11,748


6.84


6.84


-

-

(3)
 -1,938


164.0


164.0


156.2


8,000


0.00006


-

HPECON1


403,914


39.8


175.7


121.7


99.50


0.00006


6,600/-

Counter


54,888


(1) 75.44 B


71.11


4.33


-

-

-

170.0


69.1


6,500


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


66,966


39.8


175.7


105.3


99.50


0.00006


1,400/-

Counter


13,686


(1) 19.30


6.84


10.05


2.42


-

-

156.2


68.7


1,400


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

72


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

68,574


2.07


1.33


0.74


-

-

-

68.5


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

66,708


2.03


1.35


0.67


-

-

-

93.0


52.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

66,708


(5) 2.03 B


2.03


-

-

-

-

52.0


52.0


-

-

-

Stack


470,880


5.6


119.4


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 249.5  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 71.96 ,  O2 = 12.78 ,  CO2 = 3.38 ,  H2O = 11.02 ,  Ar = 0.86 ,  SO2 = 0.00




CASE 6 - Group 5b - Off-peak Condition   THERMAL PERFORMANCE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


B  5/11/2015  Revision to notes  LAR  DLS


A  2/18/2015  INITIAL RELEASE  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.005 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: AM06 REVISION: B


HRU Version: 3.1


1 Coil Units ( M )


2 GAS Flow kg./hr.


3 Gas � P mm WC


4 Inlet Temperature °C


5 Outlet Temperature °C


6 Efficiency %


7 Fouling Factor hr.-sq.m.-K/kJ.


8 Heat Rej./Rad. KW


9 Flow Arrangement


10 FLUID Flow kg./hr.


11 Inlet Pressure Bar(a)


12 Outlet Pressure Bar(a)


13 Fluid � P Bar


14 Valve/Piping � P Bar


15 Add./Extract Flow kg./hr.


16 Add./Extract Temp. °C


17 Outlet Temperature °C


18 Inlet Temperature °C


19 Heat Absorbed KW


20 Fouling Factor hr.-sq.m.-K/kJ.


21 Blowdown %


Inlet Duct


344,520


9.5


558.0


557.1


-

-

-/100


-

-

- 

-

-

-

-

-

-

-

-

-

-

HP Steam Out


-

-

-

-

-

-

-

-

49,529


(7)
 55.85


55.85


-

- 

- 

-

472.0


472.0


-

-

-

HPSHTR


344,520


10.8


557.1


486.9


99.50


0.00006


7,900/-

Counter


39,863


58.77


55.85


2.03


(6)
 0.89 B


(4)
 9,666


274.2


472.0


274.2


7,900


0.00006


-

HPEVAP


344,520


48.0


486.9


280.8


99.50


0.00006


22,300/-

Cross


49,529


58.78


58.77


-

-

-

-

274.2


267.4


22,200


0.00006


-

LPSHTR


344,520


1.1


280.8


277.3


99.50


0.00006


400/-

Cross


6,612


5.01


4.80


0.04


0.17


-

-

245.0


151.9


400


0.00006


-

HPECON2


344,520


24.7


277.3


207.2


99.50


0.00006


7,300/-

Counter


49,529


62.57


58.78


2.43


1.37


- 

-

267.4


151.3


7,300


0.00006


-

LPEVAP


344,520


20.5


207.2


159.5


99.50


0.00006


4,900/-

Cross


6,612


5.01


5.01


-

-

(3)
 -1,743


151.9


151.9


150.1


4,900


0.00006


-

HPECON1


296,346


21.4


159.5


102.0


99.50


0.00006


5,100/-

Counter


49,529


(1) 66.08 B


62.57


3.51


-

-

-

151.3


64.2


5,100


0.00006


-

22 Coil Units ( M )


23 GAS Flow kg./hr.


24 Gas � P mm WC


25 Inlet Temperature °C


26 Outlet Temperature °C


27 Efficiency %


28 Fouling Factor hr.-sq.m.-K/kJ.


29 Heat Rej./Rad. KW


30 Flow Arrangement


31 FLUID Flow kg./hr.


32 Inlet Pressure Bar(a)


33 Outlet Pressure Bar(a)


34 Fluid � P Bar


35 Valve/Piping � P Bar


36 Add./Extract Flow kg./hr.


37 Add./Extract Temp. °C


38 Outlet Temperature °C


39 Inlet Temperature °C


40 Heat Absorbed KW


41 Fouling Factor hr.-sq.m.-K/kJ.


42 Blowdown %


LPECON


48,174


21.4


159.5


100.2


99.50


0.00006


900/-

Counter


8,353


(1) 9.70


5.01


3.79


0.90


-

-

150.1


63.8


800


0.00006


-

DA Terminal


-

-

-

-

-

-

-

-

58


1.35


1.35


-

-

-

-

108.3


108.3


-

-

-

HX Hot Side


-

-

-

-

-

-

-

-

57,882


2.07


1.44


0.62


-

-

-

63.8


108.3


-

0


-

HX Cold Side


-

-

-

-

-

-

-

-

56,198


1.92


1.35


0.57


-

-

-

92.0


46.0


-

0


-

Cond In


-

-

-

-

-

-

-

-

56,198


(5) 1.92 B


1.92


-

-

-

-

46.0


46.0


-

-

-

Stack


344,520


-0.1


101.7


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Notes: *  Total TEG Pressure Loss of 135.8  mm WC for the HRSG scope of supply including Inlet Duct, Stack

 ** Gas Turbine  ( % vol ) :  N2 = 72.88 ,  O2 = 13.21 ,  CO2 = 3.29 ,  H2O = 9.76 ,  Ar = 0.87 ,  SO2 = 0.00




HEATING SURFACE


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 
Coil 

Units

(M)


HPSHTR HPEVAP LPSHTR HPECON2 LPEVAP HPECON1 LPECON


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Area             ( 31,862 ) 

MAWP 

Expansion Temperature 

Layout/Arrangement 

Tube OD 

Effective Fin Length 

No. Transverse Sections 

No. of Flow Circuits 

Transverse Spacing 

No. Longitudinal Rows 

Longitudinal Spacing 

No. of Bare Rows 

No. of Finned Rows 

Inlet Top or Bottom 

Module Number 

Transverse Bundles 

sq.m. 

Bar(a) 

°C 

mm 

m. 

mm 

mm 

2,599 

(1) 71.68 

573.0 

Staggered 

44.45 

12.42 

27 

27 

111.645 

6 

120.650 

0 

6 

Top 

1 

1 

8,988 

71.68 

335.0 

Staggered 

38.10 

12.42 

41 

- 

73.981 

15 

76.200 

0 

15 

Bottom 

1 

1 

393 

9.28 

283.0 

Staggered 

50.80 

12.42 

23 

23 

130.648 

1 

304.800 

0 

1 

Bottom 

2 

1 

6,908 

75.47 

296.0 

Staggered 

31.75 

12.42 

42 

21 

72.241 

13 

76.200 

0 

13 

Top 

2 

1 

5,483 

9.28 

260.0 

Staggered 

38.10 

12.42 

41 

- 

73.981 

9 

92.075 

0 

9 

Bottom 

3 

1 

6,446 

80.30 

260.0 

Staggered 

31.75 

12.42 

37 

18.5 

70.580 

14 

76.200 

0 

14 

Top 

3 

1 

1,045


57.00 C


260.0


Staggered


31.75


12.42


6


3


70.580


14


76.200


0


14


Top


3


1


18 

19 

20 

21 

22 

23 

24 

Row 1 Design Temp : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

°C 

°C 

°C 

°C 

°C 

°C


°C 

573.0


562.0


544.0


519.0


480.0


424.0 335.0 283.0 296.0 260.0 260.0 260.0


25 

26 

27 

28 

29 

30 

31 

Row 1 Minimum Wall : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm 

mm 

mm 

mm 

mm


mm


mm 

4.400


3.900


4.000


3.000


2.700 2.700 2.700 2.700 2.700 2.700 2.700


32 

33 

34 

35 

36 

37 

38 

Row 1 Tube Material : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6


All\Remaining Rows 

SA-213 T22


SA-213 T22


SA-213 T11


SA-213 T11


SA-213 T11


SA-178 A SA-178 A SA-178 A SA-178 A SA-213 T11 SA-178 A SA-178 A


39 

40 

41 

42 

43 

44 

45 

Row 1 Fin Density : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

fins/m.


fins/m.


fins/m.


fins/m.


fins/m.


fins/m.


fins/m. 255.91 265.75 236.22 270.67 270.67 265.75 265.75


46 

47 

48 

49 

50 

51 

52 

Row 1 Fin Height : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm


mm


mm


mm


mm


mm


mm 12.7 12.7 12.7 12.7 12.7 12.7 12.7


53 

54 

55 

56 

57 

58 

59 

Row 1 Fin Thickness : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm


mm


mm


mm


mm


mm


mm 1.0 1.0 1.0 1.0 1.0 1.0 1.0


60 

61 

62 

63 

64 

65 

66 

Row 1 Fin Segment : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6 

All\Remaining Rows 

mm 

mm 

mm 

mm 

mm 

mm


mm 

4.501


4.501


4.501


4.501


4.501


3.969 3.969 3.969 3.969 3.969 3.969 3.969


67 

68 

69 

70 

71 

72 

73 

Row 1 Fin Material : 

Row 2 

Row 3 

Row 4 

Row 5 

Row 6


All\Remaining Rows 

409SS


409SS


409SS


409SS


409SS


CS CS CS CS CS CS CS


C  9/16/2015  LPECON MAWP  LAR  DLS


B  5/11/2015  Ambient air pressure note  LAR  DLS


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.006 Page 1 of 1 

REV. 7 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: BM01 REVISION: C


HRU Version: 3.1




MECHANICAL


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 Coil Units ( M ) 

2 INLET HEADERS


3 Header #1: Diameter mm 

4 Number 

5 Header #2: Diameter mm 

6 Number 

7 Minimum ID at End of Header mm 

8 Minimum ID at Center of Header mm 

9 Material 

10 Design Temperature °C 

11 Header Location (Top or Bottom) 

12 OUTLET HEADERS


13 Header #1: Diameter mm 

14 Number 

15 Header #2: Diameter mm 

16 Number 

17 Minimum ID at End of Header mm 

18 Minimum ID at Center of Header mm 

19 Material 

20 Design Temperature °C 

21 Header Location (Top or Bottom) 

22 INTERMEDIATE HEADERS


23 Header #1: Diameter mm 

24 Number 

25 Header #2: Diameter mm 

26 Number 

27 Minimum ID at End of Header mm 

28 Minimum ID at Center of Header mm 

29 Orifice Quantity 

30 Orifice Diameter mm 

31 Header #1: Material 

32 Design Temperature °C 

33 Header #2: Material 

34 Design Temperature °C 

35 Header #3: Material 

36 Design Temperature °C 

37 Header #4: Material 

38 Design Temperature °C 

39 Remaining: Material 

40 Design Temperature °C 

41 CASING & INSULATION


42 Average Casing Temperature °C 

43 Casing Design Pressure (Max) mm WC 

44 Casing Design Pressure (Min) mm WC 

45 Casing Thickness mm 

46 Hot Insulation (Hot) mm 

47 Cold Insulation (Cold) mm 

48 Gas Path Design Temperature °C 

49 Liner Material 

50 Liner Thickness (Wall) Gauge 

51 Liner Thickness (Roof) Gauge 

52 Liner Thickness (Floor) Gauge 

53 BAFFLES & SUPPORTS


54 Number of Acoustic Baffles 

55 Tubes Between Acoustic Baffles 

56 Min. Number of Vibration Supports 

57 Max. Span Between Center Supp m. 

Inlet Duct 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

(1) 60.0 

(3) 508.0 B 

0 

6.4 B 

139.7 

- 

626.0 

(2) 409 SS 

12 

12 

12 

- 

- 

- 

- 

HPSHTR 

200.0 B 

1 

- 

- 

131.6 

93.0 

SA-106C B 

305.0 

Top 

200.0 B 

1 

- 

- 

118.9 

84.1 

SA-335P22 

567.0 

Top 

100.0 

3 

- 

- 

- 

- 

- 

- 

SA-335P22 

552.0 

SA-335P11 

494.0 

SA-106C B 

372.0 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

139.7 

- 

626.0 

409 SS 

16 

16 

16 

0 

29 

2 

4.44 

HPEVAP 

200.0 

5 

- 

- 

- 

- 

SA-106C B 

291.0 

Bottom 

200.0 

5 

- 

- 

- 

- 

SA-106C B 

291.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

139.7 

- 

552.0 

409 SS 

16 

16 

16 

1 

26 

3 

3.79 

LPSHTR 

200.0 

1 

- 

- 

204.5 

144.5 

SA-106C B 

183.0 

Bottom 

200.0 

1 

- 

- 

215.4 

152.4 

SA-106C B 

268.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

346.0 

409 SS 

16 

16 

16 

0 

39 

2 

4.44 

HPECON2 

250.0 B 

1 

- 

- 

103.4 

72.9 

SA-106C B 

187.0 

Top 

250.0 B 

1 

- 

- 

173.0 

122.4 

SA-106C B 

297.0 

Top 

100.0 

1 

65.0 

11 

- 

- 

21 

12.7 

SA-106C B 

297.0 

SA-106C B 

297.0 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

342.0 

409 SS 

16 

16 

16 

1 

32 

2 

4.70 

LPEVAP 

200.0 

3 

- 

- 

- 

- 

SA-106C B 

183.0 

Bottom 

250.0 

3 

- 

- 

- 

- 

SA-106C B 

183.0 

Top 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

508.0 

0 

6.4 

50.8 

- 

288.0 

409 SS 

16 

16 

16 

1 

33 

2 

4.27 

HPECON1 

250.0 B


1


-

-

97.5


69.1


SA-106C B


175.0 C


Top


250.0 B


1


-

-

98.8


39.4


SA-106C B


187.0


Top


65.0


14


-

-

-

-

-

-

SA-106C B


187.0


-

-

-

-

-

-

-

-

60.0


508.0


0


6.4


50.8


-

232.0


409 SS


16


16


16


1


34


2


4.90


LPECON


250.0 B


1


-

-

39.1


27.7


SA-106C B


175.0 C


Top


250.0 B


1


-

-

69.9


27.9


SA-106C B


187.0


Top


65.0


14


-

-

-

-

-

-

SA-106C B


187.0


-

-

-

-

-

-

-

-

60.0


508.0


0


6.4


50.8


-

232.0


409 SS


16


16


16


1


34


2


4.90


C  9/16/2015  HPECON1 & LPECON Inlet Header Design Temp.  LAR  DLS


B  5/11/2015  General revision  LAR  LAR


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.007 Page 1 of 1 

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: CM01 REVISION: C


HRU Version: 3.1




MECHANICAL


Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+


End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405


1 Coil Units ( M ) 

2 INLET HEADERS


3 Header #1: Diameter mm 

4 Number 

5 Header #2: Diameter mm 

6 Number 

7 Minimum ID at End of Header mm 

8 Minimum ID at Center of Header mm 

9 Material 

10 Design Temperature °C 

11 Header Location (Top or Bottom) 

12 OUTLET HEADERS


13 Header #1: Diameter mm 

14 Number 

15 Header #2: Diameter mm 

16 Number 

17 Minimum ID at End of Header mm 

18 Minimum ID at Center of Header mm 

19 Material 

20 Design Temperature °C 

21 Header Location (Top or Bottom) 

22 INTERMEDIATE HEADERS


23 Header #1: Diameter mm 

24 Number 

25 Header #2: Diameter mm 

26 Number 

27 Minimum ID at End of Header mm 

28 Minimum ID at Center of Header mm 

29 Orifice Quantity 

30 Orifice Diameter mm 

31 Header #1: Material 

32 Design Temperature °C 

33 Header #2: Material 

34 Design Temperature °C 

35 Header #3: Material 

36 Design Temperature °C 

37 Header #4: Material 

38 Design Temperature °C 

39 Remaining: Material 

40 Design Temperature °C 

41 CASING & INSULATION


42 Average Casing Temperature °C 

43 Casing Design Pressure (Max) mm WC 

44 Casing Design Pressure (Min) mm WC 

45 Casing Thickness mm 

46 Hot Insulation (Hot) mm 

47 Cold Insulation (Cold) mm 

48 Gas Path Design Temperature °C 

49 Liner Material 

50 Liner Thickness (Wall) Gauge 

51 Liner Thickness (Roof) Gauge 

52 Liner Thickness (Floor) Gauge 

53 BAFFLES & SUPPORTS


54 Number of Acoustic Baffles 

55 Tubes Between Acoustic Baffles 

56 Min. Number of Vibration Supports 

57 Max. Span Between Center Supp m. 
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Exhaust Stack: 3.5 m. Diameter x 40 m. Tall.


C  9/16/2015  HPECON1 & LPECON Inlet Header Design Temp.  LAR  DLS


B  5/11/2015  General revision  LAR  LAR


NO. DATE REVISION BY CHK


JOB DATA SHEET N/E FORM TD.007 Page 1 of 1 

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 

JOB No: 150200 CODE: TD SHEET: CM02 REVISION: C


HRU Version: 3.1




HP-09 C B 1 150 S-40 SA-335P11 (6) 69.13 B 481.0 90

HP-09 C 1 150 S-160 SA-335P22 69.13 567.0 115

HP-09 C 2 150 S-160 SA-335P22 69.13 567.0 115

HP-07 C 2 150 S-40 SA-106B 71.68 291.0 B 50

HP-07 C 1 200 S-80 D SA-106C D 71.68 291.0 B 65

HP-07 C 2 150 S-40 SA-106B 71.68 291.0 B 50

HP-08 C 1 80 S-40 SA-106B 71.68 291.0 B 50

HP-08 C 1 80 S-160 SA-335P22 71.68 567.0 100

HP-06 C (5) 2 200 S-40 SA-106B 71.68 291.0 65

HP-06 C 2 150 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 100 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 100 S-40 SA-106B 71.68 291.0 50

HP-06 C 2 150 B S-40 SA-106B 71.68 291.0 50

HP-04,05 C 2 150 S-40 SA-106B 71.68 291.0 50

1 250 S-80 B SA-106C B 71.68 291.0

B 1 200 S-120 B SA-106C B 71.68 291.0

1 150 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

1 100 S-40 SA-106C B 71.68 291.0

HP-108 C B 1 B 40 B S-80 B SA-106B B 71.68 B 291.0 B 50 B B

HP-108 C B 1 B 100 B S-40 B SA-106B B 42.38 B 254.4 B 40 B B

HP-03 C 1 100 S-40 SA-106B 75.47 297.0 50

HP-02 C 1 100 S-40 SA-106B 80.30 187.0 40

HP-01 C 1 100 S-40 SA-106B 95.81 175.0 C 25 C

HP-01 C (3) 1 100 S-80 SA-106B 138.91 175.0 C 25 C

LP-09,30,31 C (4) 1 80 S-40 SA-106B 9.63 175.0 25

1 40 S-160 SA-335P22 87.19 570.0

HP-103 C 1 40 S-80 SA-335P22 87.19 552.0 90

1 40 S-80 SA-335P22 C 87.19 537.0

HP-102 C 1 40 S-80 SA-335P22 C 87.19 494.0 75

1 40 S-80 SA-335P11 87.19 537.0

HP-101 C 1 40 S-80 SA-106B 87.19 372.0 65

B B B B B B B B B

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.009 Page 1 of 2 JOB No: 150200 CODE: TD SHEET: DM01 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 5/11/2016 HP Drum Manifold Material, Thickness & HX Cold Side Bypass Quantity LAR DLS

Deleted

HPSHTR DRAINS - Second Header - Outside Casing 1500

HPSHTR DRAINS - Third Header - Inside Casing 2500

HPSHTR DRAINS - Third Header - Outside Casing 900

HPSHTR DRAINS - First Header - Inside Casing 2500

HPSHTR DRAINS - First Header - Outside Casing 2500

HPSHTR DRAINS - Second Header - Inside Casing 2500

Last Valve to HPECON1 Inlet 900

HP FW TP to Last Valve 1500

Boiler Feed Pump Recirc - Last Valve to DA Drum 150

HP to LP Cascading Blowdown - LP Side 300

HPECON2 to HP Drum 600

HPECON1 to HPECON2 600

HP Panel 4 DC Stub (o=2.375" [60.3 mm]) 600

HP Panel 5 DC Stub (o=1.750" [44.5 mm]) 600

HP to LP Cascading Blowdown - HP Side 600

HP Panel 1 DC Stub (o=6.250" [158.8 mm]) 600

HP Panel 2 DC Stub (o=4.375" [111.1 mm]) 600

HP Panel 3 DC Stub (o=3.250" [82.6 mm]) 600

HP Panel 5 Riser 600

HP Main DC 600

HP Longitudinal Tee 600

HP Panel 2 Riser 600

HP Panel 3 Riser 600

HP Panel 4 Riser 600

HP Steam Bypass - Cold Side 600

HP Steam Bypass - Hot Side 2500

HP Panel 1 Riser 600

HPSHTR Inlet 600

HP Drum Manifold 600

HP Drum Outlets 600

Main HP Steam Outlet - 5 Dia D/S Mix Point or 2 Dia D/S

Last Nozzle
900

Main HP Steam Outlet 2500

HPSHTR Outlet 2500

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Line No Description Qty

Pipe

Size

(mm)

Pipe Schedule /

Min Nom Thk

(mm)

Material

(SA-)

Design

Pressure

(Bar(a))

Design

Temperature

(°C)

Insulation

Thickness

(mm)

ANSI Class

PIPING

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+



LP-16 C 1 200 S-40 SA-106B 9.28 268.0 50

LP-15 C C 1 200 S-40 SA-106B 9.28 183.0 40

LP-15 C C 2 C 150 C S-40 C SA-106B C 9.28 C 183.0 C 40 C C

LP-14 C 2 200 S-40 SA-106B 9.28 183.0 40

LP-14 C 2 150 S-40 SA-106B 9.28 183.0 40

LP-14 C 2 100 S-40 SA-106B 9.28 183.0 40

LP-13 C 1 200 S-40 SA-106B 9.28 183.0 40

1 150 S-40 SA-106C B 9.28 183.0

(2) 1 200 S-80 B SA-106C B 9.28 183.0

1 100 S-40 SA-106C B 9.28 183.0

LP-12 C 1 50 S-80 SA-106B 11.35 187.0 25

LP-12 C 1 50 S-80 SA-106B 57.00 C 187.0 25 C

LP-11 C 1 50 S-80 SA-106B 57.00 C 175.0 C 25 C

LP-07 C (7) 1 80 S-40 SA-106B 9.28 183.0 25

LP-07 C B 1 B 150 B S-40 B SA-106B B 9.28 B 183.0 B 40 B B

LP-08 C (4) 1 250 C S-40 SA-106B 9.28 183.0 40

LP-05 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-04 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-37 C (4) C 1 C 100 C S-40 C SA-106B C 19.97 C 130.0 C 25 C C

LP-02 C (4) 1 150 S-40 SA-106B (1) 19.97 130.0 25

LP-01 C (4) 1 150 S-40 SA-106B (1) 19.97 69.0 25

LP-06 C (4) 1 200 C S-40 SA-106B (1) 19.97 175.0 25

LP-03,28 C (4) 2 D 150 S-40 SA-106B (1) 19.97 130.0 25

REV. 9 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.009 Page 2 of 2 JOB No: 150200 CODE: TD SHEET: DM02 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 5/11/2016 HP Drum Manifold Material, Thickness & HX Cold Side Bypass Quantity LAR DLS

HX Hot Side Bypass 300

HX Cold Side Bypass 300

Process Return Condensate to HX Cold Side Outlet 300

HX Cold Side Outlet to DA 300

Cond In to HX Cold Side Inlet 300

LP to DA Pegging Steam - Terminal to DA 150

HX Hot Side Outlet to BFP 300

DA Storage Tank to HX Hot Side Inlet 300

LPECON Inlet 600

LP to DA Pegging Steam - To CV Outlet 150

LP to DA Pegging Steam - CV Outlet to Last Valve 150

LP Panel 3 DC Stub (o=2.125" [54.0 mm]) 150

Last valve to LP Drum 150

LPECON Outlet to Last Valve 600

LP Main DC 150

LP Panel 1 DC Stub (o=3.750" [95.3 mm]) 150

LP Panel 2 DC Stub (o=2.875" [73.0 mm]) 150

LP Panel 1 Riser 150

LP Panel 2 Riser 150

LP Panel 3 Riser 150

LPSHTR Outlet to Terminal 150

Manifold to LPSHTR Inlet 150

LP Drum to Manifold 150

Material

(SA-)

Design

Pressure

(Bar(a))

Design

Temperature

(°C)

Insulation

Thickness

(mm)

ANSI ClassLine No Description Qty

Pipe

Size

(mm)

Pipe Schedule /

Min Nom Thk

(mm)

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

PIPING



1 Units (M) D

2

3 kg./hr. C (1) D

4 Bar(a) (2) B D

5 °C D

6

7 mm D

8 m. D

9 D

10 mm D

11 mm D

12

13 mm D

14 mm D

15 mm D

16 mm D

17

18

19 kg./hr. C

20 Bar(a) C

21

22 m. x mm 3.07 X 69.9 3.07 X 63.5

23

24

25 kg./hr. C

26 Bar(a) C

27

28

29 mm x mm 266.7 X 2,451.1 279.4 C X 1,860.6 C

30 mm x mm 165.1 X 76.2 177.8 C X 76.2

31

32

33 # x mm 3 X 38.1 3 X 15.9

34 D

REV. 10 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.010 Page 1 of 1 JOB No: 150200 CODE: TD SHEET: EM01 REVISION: D

NO. DATE REVISION BY CHK

C 9/16/2015 General Revision LAR DLS

D 10/12/2016 Removed DA Storage Tank LAR DLS

MISCELLANEOUS

FW Orifices Qty x Diameter

Inlet Spray header (Yes/No) No No

Vane Length x Housing Length

Mesh Pad Width x Thickness

Manifold (Yes/No) Yes Yes

Number of Sections 1 1

Type Chevron Chevron

Pressure 66.29 6.80

Flow 54,888 13,776

Baffle Length x Min. Baffle Gap

SECONDARY SEPARATOR

Design (Preliminary)

Arrangement Single Single

Pressure 56.91 6.80

Flow 49,237 13,776

PRIMARY SEPARATOR

Design:

LLWL -330.2 -330.2

LWL -101.6 -101.6

HWL 101.6 101.6

HHWL 203.2 203.2

Water Levels (From NWL)

NWL (From Centerline) -50.8 -50.8

Insulation Thickness 63.5 38.1

Material SA 516Gr70 SA 516Gr70

Length 5.64 4.42

STEAM DRUM

Diameter 1,219.2 1,219.2

Design Temperature 291.0 183.0

MAWP (As Indicated and Full Vac) 71.68 9.28

DESIGN CONDITIONS

Steam Capacity 54,888 13,776

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Pressure Level HP Drum LP Drum

STEAM DRUM

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+
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(7)
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(7)
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(3)

(4)

(5)

(6)

(7)

(1)

(3)

(4)

(5)

(6)
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(1)
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(1)

(1)

(2)
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(1)

(2)

(1)
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REV. 2 (APPROVED BY: RKG) Date: 4/27/05 OP-101 HRU Version: 3.1

JOB DATA SHEET N/E FORM TD.018 Page 1 of 1 JOB No: 150200 CODE: TD SHEET: FM01 REVISION: E

NO. DATE REVISION BY CHK

D 9/16/2015 Pegging Steam Location LAR DLS

HP Panel 1 Riser is DN200 S-120 inside the casing and DN200 S-40 outside the casing.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Pegging steam line to be connected downstream of LP drum outlets (from manifold).

E 10/12/2016 Removed DA Storage Tank Note LAR DLS

Piping Datasheet

Customer to verify condensate dead head pressure.

Panels 1 and 3 stubs branch off of Panel 2 stub.

Customer to verify HP BFP shut off pressure.

Line size based on one common line per two HRSGs (one common line per plant site).

Inlet configuration based on CT as a Type I - Benign.

A one diameter spool piece to be included in the inlet duct with a Type II design classification (60 in. WC casing design pressure and minimum 0.5 in. thick casing for floor and sidewalls and minimum 0.25 in. thick roof casing).

The remainder of the inlet duct, excluding the spool piece, to be designed as Type I (20 in. WC casing design pressure and minimum 0.25 in. thick casing).

Steam Drum Datasheet

Deleted.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Heating Surface Datasheet

Reference ambient pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Mechanical Datasheet

Average casing temperature based on 32 deg C ambient with 0 m/s wind speed.

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 6 Group 5b - Off-peak Condition

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 5 Group 5b - Peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Case 4 Group 4b - Off-peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 3 Group 4b - Peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Reference ambient air pressure is 1.01 bar (1,010 mbar) per Appendix 1 of the technical specification.

Case 2 Group 3b - Off-peak Condition

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include static head to grade or level control valve losses.

Steam flow sent to common external DA.

Steam bypass flow to control the final HP temperature. Flowrate is taken from HP Drum outlet.

Inlet pressure does not include valve or instrumentation losses upstream of common external heat exchanger nor account for elevation difference to deaerator.

Valve/Piping Pressure Drop shown assumes the HP steam stop valve provided by Toyo in N/E's piping matches the pipe size.

End User: Gulf Energy Development Company Limited Plant Name: LM6000 sites Proposal No: 240405

Thermal Datasheet

Case 1 Group 3b - Peak Condition

NOTES

Purchaser: TEC Project Service Plant Site: Thailand Turbine: 6x LM6000 PF+
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SPX Dry Cooling Belgium

AIR  COOLED  STEAM  CONDENSER  ( ACC )

1
2
3
4 CASE1 CASE3(Design)
5 Total Steam Flow: t / h Face Velocity: m / s B
6 Turbine Exhaust Pressure: mbar Total Air Flow: kg / s B
7 Turbine Exhaust Temperature: °C Atmospheric Pressure: mbar B
8 Turbine Exhaust Enthalpy: kJ / kg Air Inlet Temperature °C B
9 Turbine Exhaust Steam Dryness: % Relative Humidity: %

10 Duty: MW Min. / Max. Ambient Temperature: / °C
11 Top ACC  Wind Velocity (max.):  m / s
12 Performance Test Code:
13
14 GEOMETRIC DATA MECHANICAL DESIGN DATA
15 Number of Modules / Model: / Design Pressure: B
16 Nr of Streets x Modules per Street: x Design Temperature: °C
17 Area between Columns (W x L): x m MODULES
18 Overall Plot Area (W x L): x m Nr Primary  / Mixed  Modules: /
19 Fan Deck Level: m Ground Width x Length: x m
20 Top Manifold Height (from GL -200): m BUNDLES B
21 Top Windwalls Height (from GL -200): m Tube Type: B
22 Fin Surface Area: m² Nr of Tube Rows:
23 Bundle Arrang. in Street: Nr of Bundles per Module:
24 DUCTING Nr of Tubes per Bundles:
25 Steam Duct Diameter: m Nr of Prim. / Sec. Bundles: /
26 Riser Diameter: m Dimensions Prim. Bundles: x m
27 Manifold Diameter: m Dimensions Sec. Bundles: x m
28 Steam/Condensate Header Diameter: m Tube Pitch: mm
29 Nr of Isolating Valves on Risers: Bundle Slope: °
30 BARE TUBE
31 FINNING Material:
32 Material: External Dimensions: x mm
33 Type: Wall Thickness: mm
34 FPI / FPM: / Tube Length: Prim. / Sec.: / m
35 Length x Height: x mm DEAERATING DOME
36
37 FAN Type: ELECTRIC MOTOR Type:
38 Manufacturer & Model: Manufacturer & Model: B
39 Draft Type: Nominal Power: kW
40 Air Flow per Fan (Prim.): m³ / s Nominal Speed: RPM B
41 Static Pressure: Pa Phase / Voltage: / V B
42 Diameter: ft / m Frequency: Hz
43 Blade Material / Nr: / Control Mode:
44 Blade Angle: ° Guaranteed Consumed Power: kWe
45 Speed: m / s / RPM
46 Inlet Shape:
47 Fan Screen: NOISE
48 SPEED REDUCER Type:
49 Manufacturer & Model: B
50 Reduction Ratio: / B
51 AGMA Factor on Abs. / Nom. Motor Pwr: /
52 Vibration Transmitter: (*) for one ACC only B
53 Gravel under ACC:
54 Acoustic Insulation of Steam Duct

Re
v.

Client Toyo  Document Reference

THERMAL DESIGN DATA

124.384 97.128 1.91
149.0 113.3 4640

Location 12SPP WB1-101-000496_DSH0002_RB
Document ACC TECHNICAL DATA SHEET  Project Nr WB1-101-000496

88.81 88.51 78.0
72.8 57.0 12.8 40.0

53.8 48.3 988.74
2333.4 2315.0 32.0

8 A - FRAME 0.9  bar(g)+FV

5.0
ASME PTC 30.1

2 4 120
24.52 52.18
27.32 55.38 6 2

274927 1
18 Prim  6 Sec  24 Prim      12

38

10.5 12.260 13.045
23.3
20.8 Single Row Condenser (SRC)

2.00 > 1.70 > 1.50 > 1.20 9.850 2.174
0.500 57.2

NONE 60

2.60 84 12
2.00 10.650 2.174

11 433.1 10.65 9.65
200 19 YES

Welded CS + Aluminium Coating
Aluminium Brazed to Tube 219 19
Corrugated 1.4

524.1 1000
65.7 3 400

36 10.973 50

MECHANICAL EQUIPMENTS
Axial Squirrel Cage

COFIMCO 50F WEG W22 315SM
Forced 75

FRP 6 2-speed motor
~13.2 495

~29.3 ~51  (at Motor Terminals) @32.0°C with 8 Fans at Full Speed  

19.458 1 Noise Generated by Duct  Excluded for Turbine Operation
2 (min) 2 (min) Noise Generated by Duct Excluded for Bypass Operation

Elliptic
YES

Parallel Shaft Gear Box Sound Pressure Level @ 1m from ACC: 70 dB(A)
PVPDX2U-ACC-UDN-20S Sound Pressure Level @ power plant fence(*): 55 dB(A)

YES
YES (by client)

YES
Revision - A B C D E F G H
Date 9-May-17 14-Jul-17 25-Sep-17
Issued CBR MCO CBR

Approved (Techn.) SNA SNA SNA
Approved (Therm.) CDE CDE ICA

Status PRE PRE CFC
Released (PM)      SFO SFO SFO

BEM Nr D0274379



GNRV1

AXEC001

SPX-GNRV1-002-M-090-205

Fan Datasheet

For Approval

AP

AWC

NAP

REJ

E

D

C

B

A 21/06/2017 First Issue BARONE DELEPLANQUE DELEPLANQUE FOURMENTIN

SPXDC doc no: DSH3210_A

BEM no: D0274441_A

Document Title :

Document No:

Applicable Projects :

SPXDC Work No:

Discipline:
Date:

Gulf MP Company Limited

REJECTED
Complete redesign required

Note. Approval or does not relieve
Vendor/Sub-Contractor of any obligations covered under contract

Engineer:

System No.
090

12SPP Project

Equipment No.

APPROVED
Approved without exception

APPROVED WITH COMMENTS
Approved subject to
Incorporation of comments
NOT APPROVED
Insufficient information/detail
Resubmit for Approval

DATE
ISSUED ISSUE PURPOSEREV APPROVED AUTHORIZEDCHECKEDPREPARE

Karan Kanponpai
Mechanical
7 Jul 2017

X
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Client TOYO BEM Nr
Location 12SPP (Thailand) Doc Ref
Document AXIAL FLOW FAN DATA SHEET Project Nr

Pos Rev GENERAL DATA

1

2

3

4

5

SITE DATA / SERVICE CONDITIONS

6

7

8

9

10

11

PROCESS OPERATING DESIGN DATA

DRIVER ELECTRIC MOTOR SPEED REDUCING UNIT

12 SQUIRREL CAGE / INDUCTION TYPE PARALLEL SHAFT GEARBOX

13

14

15

16

AXIAL FLOW FAN DATA

17

18

19

20 at fixed resistive circuit (API)

21 at fixed resistive circuit (API)

22 2 S / Dfan = 2 x tip clearance distance / fan diameter
23

24

25

26

27

28

29

NOISE DATA

30 The Actual Site Operating Conditions for which GUARANTEED Noise Levels are Valid are listed here above (Pos. 6 to 11 & 17 to 22)

31 90

32 Required noise level is sound power level of one fan for Actual Site Operating Conditions

33

MECHANICAL DATA

34

35

36

37 (AT DESIGN SPEED)

38 (AT DESIGN SPEED & IN CASE OF DAMAGED FAN BLADE )

39 ISO 10816 - 1

40 ISO 1940 / 1 ( G = 6.3 mm/sec )

FAN ACCESSORIES

41

42

43 mm

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59 MANUFACTURER STANDARD / SEAWORTHY PACKING / CLIENT SPECIFICATION

60 MANUFACTURER STANDARD / CLIENT SPECIFICATION

61

62

63
Revision
Date
Issued
Approved
Released
Status

SPX Dry Cooling Belgium

AIR COOLED STEAM CONDENSER ( ACC )

SFO

QUANTITY PER CONDENSER

MANUFACTURER

D0274441

°C

%

12.8 / 40MIN./MAX. CONTINUOUS OPERATING TEMPERATURE

DESIGN AIR DENSITY

WB1-101-000496_DSH3210_RA

kg / m³ 1.113

WB1-101-000496

LATER

*

*

°C 32.0

PRE

DESIGN AMBIENT TEMPERATURE

NON HAZARDOUSAREA CLASSIFICATION

CLIENT ' S REFERENCE -

INSTALLATION TYPE

RELATIVE HUMIDITY

8

mbar 989

OUTDOOR

GEARBOX INSTALLED ABOVE THE FAN

66.1Pa

0 to 100

TYPE

MANUFACTURER ' S REF.

MODEL NR.

12SPP (Thailand)

*DRAWING NR.

LOCATION

INSTALLATION

NOMINAL ROTATION SPEED

MARGIN

MARGIN

%

%

NUMBER OF BLADES -

2-speed

ALTITUDE ASL m 200

TYPE

CONTROL

BAROMETRIC PRESSURE

ATMOSPHERE TYPE Forested Area, Humid

kW

1000 / 750

TIP CLEARANCE RATIO

DIRECT ON LINE

MATERIAL

FAN HUB YES Required

*

mm / ft

m / s

RPM

ROTATION DIRECTION

*

kg

N

°

CW FACING AIR FLOW

FRP

FORCED

BLADE MATERIAL* (min. 6)

FLOW DIRECTION

ELLIPTIC36 / 10973 FAN INLET SHAPE

FAN POSITION

~ *

0.007

14 (min)

30 (min)

~ * (max. 50)

-

RADIAL ROTATING UNBALANCE FORCE N *

<

*

*

FAN DIAMETER

BLADE ANGLE

DESIGN FAN SPEED

DESIGN FAN TIP SPEED

ABSORBED POWER PER FAN AT DESIGN AIR DENSITY

FAN THRUST AT DES. T.°C (EXCL.WEIGHT)

SOUND POWER LEVEL LwA dB(A)

kg.m2

VIBRATION CLASS / CODE

BALANCING CLASS / CODE

SHAFT COUPLING YES Required

DESIGN CODE *

~ *

~

CONTINOUS UNBALANCE FORCE N *

kW

WEIGHT (incl.HUB & COUPLING FLANGE)

FAN MOMENT OF INERTIA ( J = Mr2 )

TYPE *

NOT Required

MATERIAL *

GEARBOX SHAFT DIAMETER Refer to gearbox DWG

KEYWAY / KEY DESIGN CODE DIN6885 part 1

ASSEMBLY TOLERANCE (coupling / gearbox shaft) ISO 286 part 2 N7/m6 INCLINOMETER (DIGITAL - LENGTH 600 mm)

DIAMETER *

PRODUCT NAME

PAINTING SYSTEM (HUB) MANUFACTURER STANDARD / CLIENT SPECIFICATION

SURFACE PREPARATION SHOTBLASTING TO GRADE SA 2 1/2

RETAINING PLATES GEARBOX SUPPLIER TORQUE WRENCH NOT Required

+BOLT,WASHER,SPRINGWASHER

DRY FILM THICKNESSCOLOUR CODE NR OF LAYERS

PREPARATION FOR SHIPMENT & STORAGE / DELIVERY

GEARBOX SUPPLIER FAN PITCH ADJUSTEMENT MANUAL

B C D

* * *

PRIMER * * *

PACKING

02-Jun-17

CDE
CBR

*

*

INTERMEDIATE COAT * * *

FINAL COAT

MARKING

DELIVERY REFER TO PURCHASE ORDER

*

E

PROTECTION FOR 12 MONTHS OUTSIDE STORAGE OF MACHINED / UNPAINTED PARTS / INTERNALS YES Required

STARTING METHOD

STATIC PRESSURE AT DESIGN AIR DENSITY

AIR QUANTITY PER FAN

RPM

75

HORIZONTAL

UPWARDS

VOLUME

PRESSURE

NR OF STARTS / HOUR MIN. 3

m3 / s 526.8

INSTALLED MOTOR POWER PER FAN

HARDWARE /BOLTS / NUTS YES Required

MATERIAL Geomet 8.8 (blade fastening)

Hot dip galvanized for other bolts / nuts

A
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เอกสารการตรวจสอบ (Silencer)



Inspection Sheet for PM HRSG
Equipment HRSG KKS 11HA, 12HA
Manufacturer NOOTER ERIKSEN

Work supervisor Chirawut

-
-

13-04-22
Yearly

ITEM

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check damage of silencer No damage

Check damage of inlet pipe No damage

Check fixation Normal

Check leak of tank and manhole Not Leak

Check damage of nozzle/flange No damage

Check operation pressure 60

Check operation temperature 277

Check leak of tank and manhole Not Leak

Check damage of nozzle/flange No damage

Check operation pressure 6.4

Check operation temperature 163

Check leak of tank and manhole Not Leak

Check damage of nozzle/flange No damage

Check operation pressure 58

Check operation temperature 271

Check leak of tank and manhole Not Leak

Check damage of nozzle/flange No damage

Check operation pressure 6.5

Check operation temperature 157

Check silicone No damage

Check screw No damage

Check jacket No damage

18 Check crack No damage

19 Check leak Not Leak

20 Temp. Surface < 60 C Checked
21 Set presrure ASME Sec.1 Postpone
22 ASME Sec.1 Postpone

Interval

Check crack or damage overall HRSG
Check leak overall HRSG

13 11HAD10BB001 HP DRUM

14 11HAD50BB001 LP DRUM

16 12HAD50BB001 LP DRUM

12 12LCQ70BS201 ATM BLOWOFF TANK SILENCER

17 Check insulation damage overall HRSG

10 12LBH10BS001 HP STEAM OUTLET STARTUP VENT SILENCER

11 12LBH65BS001 LP STEAM OUTLET STARTUP VENT SILENCER

8 12HAD50BS201 LP STEAM DRUM SILENCER

9 12LBA10BS201 HP STEAM OUTLET SILENCER

6 11LCQ70BS201 ATM BLOWOFF TANK SILENCER

7 12HAD10BS201 HP DRUM SILENCER

4 11LBH10BS001 HP STEAM OUTLET STARTUP VENT SILENCER

5 11LBH65BS001 LP STEAM OUTLET STARTUP VENT SILENCER

2 11HAD50BS201 LP STEAM DRUM SILENCER

3 11LBA10BS201 HP STEAM OUTLET SILENCER

Yearly
Thermo scan checking
Safety valve testing
Hydro static testing (If required)

GULF NRV2 CO.,LTD.

Work Permit No.

15 12HAD10BB001 HP DRUM

Work Order No.

Date

Description
6 Monthly

1 11HAD10BS201 HP DRUM SILENCER

FW-MTN-MM-04-01 Rev.00
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คูมือการบำรุงรักษาเคร่ืองมือและอุปกรณ
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เอกสารแสดงชนิดและจำนวนอุปกรณความปลอดภัย
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RRภาคผนวก ข-19
เอกสารอบรมดานอาชีวอนามัย และความปลอดภัย 

(Safety Induction)



SAFETY INDUCTION
Induction prior start work
March 2021



POWER PLANT

โรงไฟฟ�าหนองระเวçยง1 และ โรงไฟฟ�าหนองระเวçยง2
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EHS MINIMUM REQUIREMENTS 
FOR CONTRACTORS 

4

ESMS-ES-P-21
March 2021



1.1 This document is a summary of the Environment, Health and Safety (EHS) 
requirements that are the minimum standards and practices, which all contractor 
personnel shall adhere to while performing work for GULF (or any of its power 
plant site). These are GULF's minimum requirements, and in addition to, and 
intended to supplement, all other applicable laws, rule and regulations.

1.2 The GULF EHS minimum requirements for contractors are the minimum 
standards and practice to which all contractor personnel shall adhere to while 
performing work for GULF or any of its power plant site both regular work and 
planned outage or planned inspection. 
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EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
Purpose



• 2.1 This document applies to all contractor's works or activities as well as to all 
planned outage or planed inspection activities at GULF or any of its power plant 
site. 

• 2.2 It is not within the scope of this document to detail all government regulations 
or all GULF EHS procedures or requirements, but rather to provide an overview 
of Gulf's minimum EHS requirements
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EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
Scope



• 3.1 Contractor means any company or person contracted to perform short or 
long-term work for company, including, but not limited to, contractor's 
employees, its subcontractors and its third party inspectors and consultants. For 
clarity purposes, a contractor is not an employee of company. 

7

EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
DDefinitions



4.1 Contractor Responsibilities shall responsible for 

• Compliance with the enclosed requirements, other GULF requirements that may 

subsequently be issued, contractor-specific EHS requirements, and all law, regulations and 
standards applicable to contractor's employees and subcontractors and contractor's 
respective work. Contractor is solely responsible for the work safety of the work it is 
performing. 
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EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
RResponsibility
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4.1 Contractor Responsibilities shall responsible for 

• Comply with all applicable environment, health, safety law, employee's welfare under Labour
Act and Social Security Act, regulations, standards and / or all items, materials, equipment, 
or personnel used in performing such work. If such law, regulation or standards do not 
adequately protect against hazards arising from the particular work, contractor shall adopt 
appropriate additional practices. 
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4.2 EH&S Management is responsible for providing the final review and approval 
for this procedure.
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EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
Responsibility



4.3 Individual Responsibilities - it is the minimum responsibility of every individual on any 
power plant site to comply with all GULF EHS requirements, all contractor-specific EHS 
requirements, and all applicable environment, health, safety and social law, regulations and 
standards. If any questions or concerns arise about safe work practices, consult your 
supervisor and / or GULF Work Supervisor for the location where you are working.
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Responsibility



4.4 Procurement Department shall responsible for 

- Forwarding EHS manual for contractors with Purchase Order (PO) during 
Request for Quotation (RFQ) process. Notifying contractors EHS concerns, issues 
and feedbacks related to each contractor. 
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Responsibility



4.5 Requester which can be any person working for power plant such as Operations, 
Maintenance, General Administration or Major Maintenance shall responsible for 

• Providing scope of work and submitting the EHS Manual for Contractors along with 
Purchase Requisition (PR) 

• Ensuring that all contractors and / or sub-contractors comply with all requirements 
mentioned in this procedure. 
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A copy of EHS Manual for Contractors as ATTACHMENT-1 will be provided and 
sent to contractors by Procurement Department along with the Purchase Order 
(PO). 
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Procedure



Nil

Note :  After contractors was passed induction then will recorded in FP-EHS-09-01
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Reference Documents



7.1 Attachment-1_EHS Manual for Contractors
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Attachments



Environment, Health and Safety 
(EHS) Manual for Contractors
ATTACHMENT 1 IN ESMS-SA-P-01



This manual sets out GULF expectations in areas of Environment, Health and Safety (EHS) of 
all contractors of Gulf and provides guidance in how these expectations can be met. 

To align with the GULF EHS Policy, Gulf requires that its contractors: 

• Comply with all applicable EHS laws, regulations and other standards 

• Comply with other EHS requirements contained in this manual 

Contractors are responsible for the health and safety of their employees and its 
subcontractors (where applicable), and for the safe and environmentally acceptable 
performance of their work. 

Contractors shall ensure that EHS hazard and risks are properly identified, assessed, 
controlled and evaluated prior to any work begins. 

18
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Purpose



2. Scope The requirements outlined in this document apply to all GULF contractors and can 
be used as a guidance document for other works / services including, but not limited to, 
equipment installation or de-installation, repair, and regular or planned outage activities. 
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Scope



• 3.1
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DDefinitions



4.5
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5.1 General Requirements 

5.1.1 EHS Commitment 

The Contractors are required to have the following commitment to EHS: 

• Contractor shall demonstrate a strong commitment to EHS matters and must have established 
written EHS-related policies and procedures 

• Contractor shall be responsible for complying with its policies and procedures related to EHS matters

• Contractor shall be responsible for all aspects of contractor's EHS performance, and for ensuring that 
contractor has a competent person at the GULF location (at each power plant site) at all times who has the 
authority to implement the contractor's EHS system properly and to meet company's EHS requirements 

• Contractor shall participate in the GULF's contractor EHS post performance evaluation 

22

EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
5.Requirements for all jobs
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EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
55.Requirements for all jobs (Policy)

1. มุ�งมั่นที่จะบรรลุและปฏิบัติตามกฏหมายด�านสิöงแวดล�อม ความปลอดภัย และสังคม อย�าง
เคร�งครัด พร�อมทั้งนําข�อกําหนด ของลูกค�า และข�อกําหนดอื่นๆที่เกี่ยวข� องมาปรับใช�เป�น
มาตรฐานในการดําเนินการ 

2. จะดําเนินธุรกิจอย�างมีแนวทางความรับผิดชอบต�อสิöงแวดล�อม รวมถึงความมุ�งมั่นในการ
ปกป�องสิöงแวดล�อม ความปลอดภัยและการจัดการด�านสังคมโดยมีเป�าหมายคือลดการ
ปลดปล�อยก�าซเรéอนกระจกของทั้งองค�กรตลอดจนวัฏจักรการผลิตของผลิตภัณฑ� สร�าง
สมดุลระหว�างผลประโยชน�และผู�มีส�วนได�ส�วนเสียขององค�กร ทําให�เกิดการพัฒนาธุรกิจ
อย�างยั่งยืน

3. มุ�งมั่นในการป�องกันการได�รับบาดเจ็บและ เจ็บป�วย อันตรายจากการทํางาน และโรคที่เกิด
จากการทํางาน รวมถึงการดูแลสภาพจæตใจของพนักงาน พร�อมทั ้งมีการปรับปรุง
สภาพแวดล�อมในการทํางานให�น�าอยู�น�าทํางาน และเกิดความปลอดภัยสูงสุดในขณะทํางาน
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EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
55.Requirements for all jobs (Policy)

4. จัดให�มีการสื่อสารทั้งภายในและภายนอกองค�กร โดยให�พนักงานทุกระดับ ชุมชนรอบข�าง และ
ผู�มีส�วนได�ส�วนเสีย ให�มีความเข�าใจในระบบการจัดการด�านคุณภาพ ด�านสิöงแวดล�อม และความ
ปลอดภัย  พร�อมทั้งให�คําปรèกษา ข�อแนะนํา รวมถึงการส�งเสรæมและสนับสนุนกิจกรรมทั้งภายใน
และภายนอกองค�กร โดยให�พนักงานทุกระดับมีส�วนร�วมในการจัดกิจกรรม   เพõ่อเสรæมสร�าง
ความสัมพันธ�ที่ดีระหว�างองค�กรกับผู�ทํางาน, ตัวแทนผู�ทํางานและผู�มีส�วนได�ส�วนเสีย และยินดี
เป�ดเผยรายงานผลการดําเนินงานสู�สาธารณะ

5.     ให�การสนับสนุนทรัพยากรอย�างเหมาะสม ทั้งในเรé่องบุคลากร  เทคโนโลยีสารสนเทศ เวลา 

งบประมาณและให�ความสําคัญกับการพัฒนาทรัพยากรมนุษย� พร�อมทั้งปลูกฝ�งและเสรæมสร�าง
วัฒนธรรมและพฤติกรรมที่ดีด�านสิöงแวดล�อม ความปลอดภัยและการจัดการด�านสังคม เน�นการ
มีส�วนร�วมจากระดับผู�บรæหารไปจนถึงพนักงานทุกๆระดับ
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EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
55.Requirements for all jobs (Policy)

6. มุ�งเน�นการมีส�วนร�วมในการบรæหารจัดการ และปรับปรุงประสิทธิภาพในการดําเนินงานด�าน
สิöงแวดล�อม ความปลอดภัยและการจัดการด�านสังคมร�วมกับผู�รับเหมาหลัก ผู�ผลิต และผู�ค�าทาง
ธุรกิจ เพõ่อสร�างความพôงพอใจของลูกค�า และพัฒนาด�านคุณภาพ ด�านสิöงแวดล�อม และด�านอา
ชีวอนามัยและความปลอดภัยอย�างต�อเนื่อง

7. ทบทวนแผนการดําเนินงานด�านคุณภาพ สิöงแวดล�อม ความปลอดภัยและสังคม เป�นประจําทุก
ป� เพõ่อพัฒนาระบบการจัดการอย�างต�อเนื่องและมีประสิทธิภาพ



5.1 General Requirements 

5.1.2 Contractor Duties and Responsibilities with Subcontractors 

Contractor shall provide direct supervision of its subcontractors. Contractor shall submit 
the required subcontractor documentation or evaluation documentation before 
subcontractors commence work on any power plant site. 
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5.1 General Requirements 

5.1.3 Documentations, training and qualifications; 

The Contractor shall provide acceptable proof of qualifications, safety training or 
certifications, for all such employees to the site EHS upon request (For planned 
outage, to be submit at least 7 days prior to commencing work). For example -
certifications / license as required for electricians, confined space entry, 
documentation of physician check-up report regarding confined space entry, Por-
Chor 2 (U2. 2) and Safety Data Sheet (SDS) 

The Contractors shall hold a safety briefing (daily Tool Box safety meeting) 

covering the precautions to take for that day's work 
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5.1 General Requirements 

5.1.4 Smoking is prohibited generally throughout the site. Only those areas specially 
marked as smoking areas ""SMOKINGG AREA”” may be used. The site EHS will inform the 
Contractors and describe during site EHS induction training where these are located. 

The smoking area is provided at behind the guard house. 
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5.1 General Requirements 

Contractor can use the sanitary facilities located in the guard house.

Keep the area clean and be respectful of the next person who will use these facilities. 
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TOILET AND SMOKING AREA
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5.1 General Requirements 

5.1.5 Security Requirements 

Site premises are not be accessed by the Contractor without prior authorization. 

• Only designated roads, gates, and doors should be used for entry or exit. The Contractor's 
employees shall park in the areas designated by the work location. 

• When entering and exiting site premises, vehicles and belongings are subject to screening. The 
Contractors may be required to present valid government photo identification (e.g., Identification 
Card, Drivers License and Passport) to security and sign in and out of the premises. 

• Contractor's ID badge will be issued by security. 

• Bringing tools and equipment into site premises, the Contractor shall complete Material Gate Pass 
Form and have inventory list. 
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5.1 General Requirements 

5.1.5 Security Requirements 

Gate entry control The following procedure applies to all personnel and will be enforced by 
the gate security guard. 

• The security guards at the main gate shall check the employee ID card of all Gulf group's 
employees, visitors, vendor, and suppliers as well as employee of contractor. 

• Person who enters to Gulf groups shall wear proper dress, short pan, slipper is not 
allowed. 

• Visitors, vendors, suppliers need to complete the gate pass permit as mention in item 

• - After complete all gate pass requirement, security guard shall informs Gulf group's 
relevant person and get permission. 
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5.1 General Requirements 

5.1.5 Security Requirements 

Entering to production related area 

• The camera, or any electronic device that can take photograph is not allow to bring in 
production area unless get permission from plant manager or designee. 

• All require PPE to be worn or carry when entry to Gulf group's production area.

• No Visitors/Vendors/Suppliers are allowed to present in production area without Gulf 
group's representative. 
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CONTROL AREA IN POWER PLANT
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PPE REQUIREMENT

Contractor shall supplying all safety and
personal protective equipment (PPE)
required completing the scope of the
contracted work. Equipment suppliiedd 
by the contractor must meet or
exceedd alll Gulff requirements.

Minimumm PPEE requirementt include

Safety Helmet

Safety Glasses

Safetyy Shoes.
35



5.1 General Requirements 

Material Gate Pass Control.  (Incoming control.)

• When carry in material to Gulf group's area for any purpose such as for construction work, 
maintenance, the owner shall record all incoming material in material gate pass form and obtain the 
signature from Gulf group's work sponsor. 

• The list shall indicate detail enough such as type, number, quantity etc.

• The security guard shall inspect the material gate pass form and verify all equipment indicated in the 
list.

• One copy of the material gate pass shall be kept at security guard for reference. 
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5.1 General Requirements 

Material Gate Pass Control.  (Outgoing control.)

• Prior to carry out the construction, tool for maintenance material, the contractor or requester shall complete the 
material gate pass form. In case of incoming form is submitted, the incoming material gate pass shall be attached.

• The contractor, requester, shall obtain the approval from work sponsor and area relevant manager prior to ship the 
material. Shipment of to the truck shall under monitoring of Gulf group's work sponsor.

• Prior to leave Gulf group's area, security guard shall inspect and verify the completion of material gate pass form. 

• In case any doubt, the security guard shall consult with Gulf group's work sponsor. 

• The material gate pass shall be then distributed to 

• (a) Original shall be kept along with person who need to carry material 

• (b) 2nd copy shall be kept at security guard 

• (c) 3rd copy shall be return to the approval authority person.
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MATERIALS GATE PASS
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5.1 General Requirements 

5.1.6 Contractor Parking 

• Vehicles may be driven onto site or the company's premises only for short periods for the purpose of 
loading and unloading.

• Parking in front of fire hydrants or emergency equipment is not allowed. Contractors shall park only 
in designated contractor parking areas. 

• If the contractor needs to use special vehicles or equipment in order to carry out the work, he must 
ask the work supervisor or security to allocate appropriate parking areas 

• If parked in violation of the rules, vehicles may be towed away police man at the owner's expense. 
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Contractor Parking 

• All vehicle need to entry to Gulf group's area need to be registered. 

• Vehicle of visitors/vendors/suppliers who need to entry to Gulf group's for specific purpose need to get a 
temporary vehicle entry permit. To do so the vehicles require stopping at outside and preceding all 
security requirements. 

• The vehicle will then receive temporary vehicle entry permit card. The card shall be posted on vehicle at all 
time while they are in plant area.

• Security guard shall conduct an inspection and ensure no safety concerned and no environmental related 
issue may generate from the vehicle. 

• Parking of vehicle is allowed only at parking area or designed Area. 

• For emergency response purpose, parking on other area where obstruct to fire fighting facilities is strictly 
prohibited. 

Note; the visitors/vendors/suppliers not allow transporting the vehicle while they entering pass through the security guard 
and within Gulf group's area. 40
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PARKING AREA
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SUBTITLE

PARKING AREA

PARKING AREA

No. ___________________________________

บัตรอนมุัติ
สาํหรับยานพาหะ เข้า-ออกโรงไฟฟ้า

โรงไฟฟ้าหนองระเวียง1
และ โรงไฟฟ้าหนองระเวียง2



5.1 General Requirements 

5.1.7 First Aid Kit Provision 

• The Contractors shall provide necessary first aid kits for their employees. 

• Any major medical emergency shall be immediately reported and activated the 

site EHS to respond. 

• Any outside emergency assistance will be coordinated through the site EHS. This 

assured that the right persons are notified and in place when ambulances or emergency equipment 
arrives. 
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5.1 General Requirements 

5.1.8 Housekeeping 

• Job site housekeeping is the Contractor's responsibility and the job site shall be as 
clean and orderly as possible while working is being performed. 

• At the completion of the work, the job site shall be left in an acceptable condition. The 
site EHS will make a final inspection to determine the adequacy of the final cleanup. 
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5.2 EHS Induction Training 

After the work / project is awarded and prior to the start of work, the Contractor and 
applicable company representatives shall participate in an EHS Induction Training (at least 
7 days prior to commencing work for planned outage), which includes: 

• A review of GULF and site specific EHS requirements, site specific hazards, abnormal operating conditions, 
emergency response, restricted areas, security, potential hazards that may be encountered, evacuation 
procedures, assembly areas, safety systems and contractor access and parking requirements at the worksite. 
The Contractors is encouraged to ask questions during the induction process. 

• The induction is required annually or when changes occur. The Contractors shall ensure that everyone that 
works on site receives this induction training. The Contractors require to complete after induction session. A 
copy of the complete checklist and training record form shall be kept by site EHS. 
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5.3 Risk Assessment and Job Safety Analysis (JSA) 

• Prior to commence of any works, the risk assessment shall be conducted and Job Safety 
Analysis (JAS) form shall be completed. The detailed Job Safety Analysis (JSA) shall identify the 
hazards associated with the tasks and activities assesses the level of risks, and identify 
appropriate control measures. 

• Where a Risk Assessment and Job Safety Analysis (JSA) are not considered to be acceptable, 
the Contractor will be notified and appropriate modifications made to the Risk Assessment and 
Job Safety Analysis (JSA). 
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5.3 Risk Assessment and Job Safety Analysis (JSA) 
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แบบฟอร์มการวเิคราะห์งานเพืÉอความปลอดภัย (Job Safety Analysis)
Date/ วันทีÉ : หมายเลข JSA No. ME-20-01

Job/ ชืÉองาน : การบาํรุงรักษา

อุปกรณ์ไฟฟ้า

Work Location/ Equipment No./ อุปกรณ์/ พืÊนทีÉทํางาน : All Plant

Prepared by/ ผู้จัดทํา/ แผนก/ ฝ่าย : MTN/ ME Approved by/ อนุมัติโดย : 

Item No.
ขัÊนตอนทีÉ

Step of Work
ขัÊนตอนการทาํงาน

Potential Hazards
อนัตรายทีÉอาจเกดิขึÊน

Risk 
ระดบัความรุนแรง

Control Measures 
มาตรการควบคุม ป้องกนั

Residual Risk
ความรุนแรงหลงัจาก

ทาํการควบคุม
ป้องกนัแล้ว

1 ตรวจสอบสภาพทัÉวไปของมอเตอร์ไฟฟ้า

ดว้ยสายตา, การสัมผสัและการฟังเสียง

1.อนัตรายจากเศษวสัดุกระเด็นเขา้ตา ต่อบุคคล =สูง 1. สวมใส่อุปกรณ์ PPE พืÊนฐาน ต่อบุคคล =เล็กนอ้ย

2. รักษาระยะห่างจากมอเตอร์ไฟฟ้าขณะปฏิบตัิงาน

2. ไดร้ับเสียงดงัเกินกวา่ค่ามาตรฐาน ต่อบุคคล =ปานกลาง 1. ส่วมใส่อุปกรณ์ป้องกนัเสียง Ear Plug, Ear Muff ทีÉได้

มาตรฐานตลอดเวลาขณะทาํงาน

ต่อบุคคล =เล็กนอ้ย

3. ถูกไฟฟ้าช็อตขณะวดัแรงดนัหรือ

กระแสไฟฟ้า

ต่อบุคคล =สูง 1.สวมใส่อุปกรณ์ PPE พืÊนฐาน ,หลีกเลีÉยงการสวมใส่

เครืÉองประดบัทีÉมีส่วนทีÉเป็นโลหะขณะปฏิบตัิงาน

ต่อบุคคล =เล็กนอ้ย

2. ใชอุ้ปกรณ์ตรวจสอบไฟรัÉวก่อนการสัมผสัทุกครัÊ ง

3. เสืÊอผา้และส่วนต่างๆของร่างกายไม่มีความชืÊน



5.4 Site Safety Inspections / Corrective Actions / Post Job Evaluations 

• 5.4.1 Site Safety Inspections; the site safety inspection shall be conducted to satisfy GULF that the contractor is 
complying with legislative requirements, requirements of this document and other risk documentation (e.g. 
measures described in JSA for specific tasks). Inspections will be conducted to identify and correct any 
observed, potentially unsafe, or environmentally unacceptable conditions. The inspection shall be at least daily 
and be made available to site EHS on request. 

• 5.4.2 Corrective Actions; the Contractor is required to take corrective actions on observed hazards or potentially 
hazardous conditions when such hazards are identified though Site Safety 

• Inspections. 

• 5.4.3 Post Job Evaluation, the site EHS will evaluate the Contractor's EHS performance upon work completion. 
The Contractor shall collaborate with and contribute to post job evaluations as required and the evaluation results 
will be used in assessing the Contractor for future works. 
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5.5 Personal Protective Equipment (PPE) 

• The Contractor is responsible for ensuring that PPE identified during the generic risk assessment or Job Safety 
Analysis (JSA) is available to and worn by their employees who will be perform the work. Contractor's employees 
shall be appropriately trained in the proper use, maintenance and storage of PPE. 

• Contractor's employees shall dress appropriately for the work being performed. Loose clothing, long hair, and any 
kind of accessories, such as chains, watchbands, rings, and earrings shall not be worn when working near 
equipment with moving or rotating parts. Metal jewelry shall not be worn while working on live exposed electrical 
components. 

• Adequate eye protection (e.g., safety glasses with attached side shields; chemical googles, welding glasses) shall be 
worn whenever the potential for eye injury exists (e.g., flying objects, use of power tools, potential for chemical 
splashing, working on or near exposed energized components) or when specified as a requirement at the site. 
Wearing sunglasses is prohibited. 
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5.5 Personal Protective Equipment (PPE) 

• Appropriate footwear shall consist of, at a minimum; safety shoes shall be 
worn at all times. Sneakers or sandals are prohibited. 

• Hard hats shall be worn whenever there is a danger of being struck by falling 
objects, striking the head on a hard or sharp surface. Allowance are 
acceptable for specific tasks such as welding and grinding. No hat shall be 
worn under the hard hats (unless welders with welder caps). Nothing shall be 
stored between hard hat suspension system and hat shell that would affect 
the performance of the hard hat. 

• Additional PPE such as gloves, chemical apron, earplugs or earmuffs will be 
required for certain tasks and shall be noted on the permits issued to the 
contractor performing the work. Always wear the PPE listed on the permit for 
the work you are performing. See An Example of Personal Protective 
Equipment (PPE) as ATTACHMENT-01. 
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5.6 Emergency Reponses 

5.6.1 Reporting Emergencies 

• Contractors are required to report all emergencies to site EHS by using company 
telephone, mobile phone or Radio Chanel. Give your name, location, type of emergency you 
have. Wait for the information to be repeated back to you and confirmed before hanging up 
unless it is unsafe to do so. You may also report an emergency to your GULF Work Supervisor or 
any site personnel. 
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5.6 Emergency Reponses 

5.6.2 Contractor Response and Assembly Point 

• When the evacuation alarm sounds, all contractors should stop all works and go to your assigned 
Assembly Point, and report to your Head Count Checker. Contractors who are working in the 
impacted area should leave the area if possible. If you cannot travel safely, report to your 
supervisor. 
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5.6 Emergency Reponses 

5.6.3 Return to work after an emergency 

• When the evacuation alarm sounds, all contractors should stop all works and go to your assigned 
Assembly Point, and report to your Head Count Checker. Work may not commence until site 
Operations has re-issued your permit or updated the old one. 
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5.7 Permit to Work System 

• These site specific requirements and the requirements in this manual shall be met, with the most stringent 
requirements taking precedence. These requirements shall be defined during pre-job meetings. 

• The Contractors are required to obtain a work permit from a site representative (site Work Supervisor) prior to the start 
of work. The permits shall identify work to be completed, additional permits that may be required, potential hazards 
and safety measures to be followed. All work permits can be written up to five days, but shall be updated each day if 
work is ongoing. The work permits that are not reviewed within one day of the last update or work is not continuous 
shall be terminated and the new one shall be required. 

• The Contractors shall not operate any site valves, equipment, fire suppression systems or alarm systems unless 
specifically outlined in the work permit or at the direct approval and / or presence of a site representative. 
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5.7 Permit to Work System 

• The work permits shall be posted at the work site area until job completion. 

• Sounding of the Emergency Alarm in your area, except for testing purpose, immediately voids all work permits. They 
will have to be initiated or re-issued after the “ALL CLEAR” is sounded. 

• The site Work Supervisor and site Shift Leader will identify any permits that the Contractors may need for scope of 
work. Work permit forms shall provide for the Contractors by site Work Supervisor. 
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5.7 Permit to Work System 

• All work permits shall be produced in triplicate and the work permit copies shall be distributed as follows:

• Work supervisor page (Green) and any copies of Job Safety Analysis (JSA) and copies of associated certificates shall 
remain with the Work Supervisor.

• A board, or similar, shall be used to display copies (Yellow) of the active of Work Permits and shall remain in the permit 
issuing area.

• Shift Leader copy (White) shall be remained in control room.
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5.7 Permit to Work System 

• PERMIT EXTIONSION

Where work continues over more than on shift, the permit to work shall be revalidated and extended. The permit will be 
extended if

• Conditions remain unchanged and it is safe to do the work

• The Shift Leader and Work Supervisor confirm that conditions are safe and the permit restrictions continue to 
be met
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5.7 Permit to Work System 
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5.7 Permit to Work System 
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General Work Permit Form



5.7 Permit to Work System 
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Hazardous Work Permit Form



5.7 Permit to Work System 

61

EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
5.Requirements for all jobs

SAFETY CHECKLIST.



5.8 Control of Hazardous Energy (Lock out / Tag out; LOTO) 

• It is the policy of GULF to protect all employees and contractors who are engaged in 
servicing, maintenance, inspection, construction and / or similar activities on equipment. This is 
accomplished by ensuring the control of hazardous energy sources, by means of Lock out / Tag 
out procedures, to prevent energization, start-up, release, or stored energy that could cause 
injury to workers. 
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5.8 Control of Hazardous Energy (Lock out / Tag out; LOTO) 

• Before starting work on any equipment, all energy sources to the equipment shall be isolated, 
locked, tagged, and tested. 

• All contractors shall comply with the GULF Lock Out / Tag Out (LOTO) Procedures to protect employees and 
contractors from unexpected startup or energy release. 

• All Lock Out / Tag Out shall be coordinated with site before working in an area of hazardous or stored energy. 

• The Contractors shall follow applicable Job Safety Analysis (JSA), Lock Out / Tag Out (LOTO) procedures and / and 
Permit to Work requirements before performing work. 

• The Contractors shall review and understand the GULF's Lock Out / Tag Out procedures and adhere to all warnings 
including: 

• Unauthorized removal of Lock Out / Tag Out devices is prohibited; 

• Unauthorized operation or servicing of equipment is prohibited. 

63

EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
5.Requirements for all jobs



5.9 Environmental Requirements

• The Contractors will comply with all applicable laws, rules, regulation, and standards, including GULF 
Environmental Policy. Additionally, the Contractor will: 

• Immediately notify site EHS of any spill, releases or other environmental incidents and take all reasonable steps 
to prevent and clean up any release or spills. 

• Waste generated, as a result of work activities, shall be managed in compliance with applicable regulatory 
provisions. The contractors shall estimate the type and quantities of wastes (both hazardous and non-hazardous) 
prior to work commencing to ensure that the proper collecting storage and transportation are provided 

• All waste material, hazardous or non-hazardous, shall be segregated and placed into proper containers. Waste 
shall not be mixed with different types of waste. Properly label, accumulate and dispose of all waste materials 
generated from activities in accordance with site guidance. The Contractor shall coordinate all disposal activities 
with the site EHS. 
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5.9 Environmental Requirements

• The Contractors will comply with all applicable laws, rules, regulation, and standards, including GULF 
Environmental Policy. Additionally, the Contractor will: 

• Provide and maintain adequate secondary containment for all hazardous chemicals, oil and process solutions 
that could damage the environment. 

• Tarps, covers, or hatches shall be kept closed on all containers when not in the process of being filled. 

• All tanks for liquid storage that are brought on to site shall be provided with secondary containment that is large 
enough to contain the contents of the tank. 

• The containment shall be inspected for evidence or leakage. If it is found to be free of such substances, it shall 
be drained to the ground. At all other times, containment drains shall be kept closed. Tanks shall not be placed 
near storm or process water drainage systems. 

• See ATTACHMENT-02 for An Example of Waste Management. 
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แผนผังสถานที่เก็บขยะโรงไฟฟ�าหนองระเวçยง 1 และโรงไฟฟ�าหนองระเวçยง 2

Waste Container and Waste House Location

24 June 2021

SD-EHS-01 Rev.01

จุดทีÉ 1 
ถังขยะสีเขียว    2 ถัง
ถังขยะสีเหลอืง 1 ถัง

จุดทีÉ 3 
ถังขยะสีเขียว 1  ถัง
ถังขยะสีเหลอืง 1  ถัง
ถังขยะสีแดง 1  ถัง

จุดทีÉ 4 
ถังขยะสีเขียว 1 ถัง
ถังขยะสีเหลอืง 1  ถัง
ถังขยะสีแดง 3 ถัง
จุดทีÉ 5
ถังขยะสีเขียว 1 ถัง
ถังขยะสีเหลอืง 1 ถัง
ถังขยะสีแดง 1 ถัง

จุดทีÉ 6 
จุดรวบรวมของเสีย

1

3

4

5

2

จดทีÉ 3

จุดทีÉ 2 
ถังขยะสีเขียว 1  ถัง
ถังขยะสีเหลอืง 1  ถัง
ถังขยะสีแดง 1  ถังX3

X2

6



5.10 Contractor EHS Reporting 

• 5.10.1 Incident / Accident Reporting 

The Contractor shall notify the site EHS or site Work Supervisor of all EHS incidents and injuries immediately 
with the initial written report to be submitted by shift end. Initial reports will include, at minimum: 

• Location of Incident 

• Name of persons involved 

• Equipment involved 

• Time / date of incident 

• Nature of incident: injury, illness, near miss, property damage 

• Brief description of incident 

• Where injured (body part) 
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5.10 Contractor EHS Reporting 

• 5.10.1 Incident / Accident Reporting 

• Written final report is due to the EHS Department within 48 hours of the incident, 
unless otherwise extended based on severity of incident. 

• Each incident shall be reviewed immediately to determine if it had the potential to 
result in a fatality. In such instances, the event shall be investigated with the same 
rigor as if a fatality had actually occurred. The Contractors are required to conduct and 
participate in any investigations and root cause analysis (RCA). 

• Action plans may be developed and implement to prevent re-occurrence. 

68

EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
5.Requirements for all jobs



5.10 Contractor EHS Reporting 

• 5.10.2 Daily Performance Reporting 

The Contractor shall commit to providing site EHS with daily regular performance of EHS 
reports. The Contractor shall submit within working day of daily EHS statistic, details on 
Toolbox talk conducted (topic and number of participation) and corrective actions related 
to site EHS inspection taken. 
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6.1 Confined Space Entry 

• The contractor shall establish and maintain a Confined Space Entry Program to enter confined space. 

• The contractors performing any confined space tasks shall be qualified and physically fit. Certification of “Confined 
Space Entry" and “Medical Certificate" (it is valid only 6 months from date of issue) shall be submitted to site EHS 
prior to work. 

• All confined spaces encountered during the course of the work shall be evaluated for hazards before entry is 
allowed. A confined space entry permit is required and safe work practices applicable to the type of confined space 
shall be enforced. The copy of permit should be clearly displayed at the work. 

• Atmospheric monitoring shall be performed to detect hazardous atmospheric conditions in confined spaces prior to 
entry and continuously monitored by site Local Operators for Oxygen and LEL (flammability). Additional monitoring 
such as H2S, SO2 and CO may be required. Such monitoring shall be documented and be made available upon 
request. 
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6.1 Confined Space Entry 

• These confined spaces shall be properly ventilated prior to or during entry. One person shall stand guard outside 
the confined space whenever another person enters it and shall be appropriately trained and ready to implement 
emergency procedures without putting themselves at risk in order to help that person if necessary. During a 
confined space entry, a mechanical means to extract a worker from the space shall be available and in use in the 
event of an emergency arises. 

• Where hot work is to be carried out in the confined spaces, local exhaust ventilation shall be provided. A dry 
chemical power portable fire extinguisher shall be placed at the entrance to the confined space before any hot 
work is performing or power tools are used. When possible, explosion-proof tools shall be used. 

• The contractors entering the confined space shall be provided with a means of communicating to person(s) 
outside the confined space. 

• No entry shall be allowed into confined space that has an atmosphere that is immediately dangerous to life or 
health. 
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6.2 Cutting / Welding or Hot Work 

Hot work includes grinding, welding, thermal or oxygen cutting or heating, or any other heat of spark producing task 
(e.g. use of metal blades on a brush cutter). 

• A Hot Work Permit is required for any hot work. The permit shall be display at any points of hot work areas. During 
work performing, flammable vapour levels are measured at or below 10% of the Lower Explosive Limit (LEL). If any 
level of Lower Explosive Limit (LEL) is detected, stop work, locate the source and take action to assure that 
conditions will not exceed 10% of the Lower Explosive Limit (LEL). Continuous monitoring shall be required. 

• A Fire Watch is required. The primary function of the Fire Watch is to observe conditions in the immediate and 
adjacent area to assure that hot work is performed safely. The Fire Watch is expected to be able to immediately 
extinguish a small fire should one occur. 

• As a minimum, a 6A20B fire extinguisher shall be immediately available. The Contractors are required to provide 
their own approval fire extinguisher(s). 
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6.2 Cutting / Welding or Hot Work 

Hot work includes grinding, welding, thermal or oxygen cutting or heating, or any other 

heat of spark producing task (e.g. use of metal blades on a brush cutter). 

• Hot work shall have an exclusion zone, where all flammable material is cleared, covered, wetted or otherwise 
protected. Cover wall, ceiling, piping or vessel surfaces with a fire resistant and heat insulating material to prevent 
ignition and accumulation of heat. Secure, isolate, and vent pressurized vessels, piping and equipment as needed 
before beginning hot work. 
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6.3 Mobile Crane, HIAB Truck Crane / Sling, Rigging 

• The mobile crane operator (Contractor's employee) is generally responsible for the safety of the operation as 
soon as the load is lifted clear of the ground. Whenever there is reasonable cause to believe that the lift may be 
dangerous or unsafe, the operator shall refuse to proceed until the concern has been reported to their supervisor 
or site work supervisor, any hazard has been corrected, and safe conditions have been confirmed. 

• A certification of crane operator for an operator controlling or driving mobile crane is required and it shall be 
submitted to site EHS on the first day of working and prior to work. This certification shall be properly kept in 
place. A certification of crane operator for an operator controlling overhead crane is also required if overhead 
crane is needed for contractors. 

• Signalers shall be competent and capable of directing the crane and load to ensure safe, efficient operation. 
Knowledge of the hand signals for hoisting is necessary, as it is for operators. 
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6.3 Mobile Crane, HIAB Truck Crane / Sling, Rigging 

• Crane inspection report for mobile crane (known as Por-Chor 2) shall be provided and submitted to site EHS on 
the day of working along with a lifting plan / procedure. 

• Rated load capacities, recommended operating speeds, and special hazard warnings or instructions shall be 
posted on all cranes. Instructions shall be visible to the operator of the equipment 

• Flagman, standby personnel or other means of warning shall be used prior to making a lift and at any time the 
load is moving. 

• Taglines are required for control suspended loads. No work will be allowed under a suspended loaded. 

• Cranes operated on any GULF's power plant site roads shall follow site traffic rules and shall require an escort if 
the load or boom could interfere with the operator's vision. 
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6.3 Mobile Crane, HIAB Truck Crane / Sling, Rigging 

• Area within the swing radius of the rear superstructure of the cranes shall be barricaded or a flagman shall be 
posed to protect personnel and equipment in the area. 

• Each day before being used, contractor's crane operator shall inspect the sling, fastenings and attachments for 
damage and defects by contractor's crane operator. Additional inspections shall be performed during sling use 
as often as necessary to assure that safety of the operation. 

• Replacement is recommended if kinking, broken wire, crushing, or any damage resulting in distortion of the rope 
structure is found. 

• See An Example of Appropriate Crane Condition as ATTACHMENT-03 
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6.3 Mobile Crane, HIAB Truck Crane / Sling, Rigging 
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6.3 Mobile Crane, HIAB Truck Crane / Sling, Rigging 
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6.3 Mobile Crane, HIAB Truck Crane / Sling, Rigging 
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6.4 Scaffolding and Ladder Safety

• All scaffolding shall be constructed in accordance with Ministerial Regulation, Ministry of Labour, on the 
prescribing of standard for administration and management of occupational safety, health and working 
environment in relation to construction works B.E. 2551. See An Example of Appropriate Scaffolding Condition 
as ATTACHEMENT-04. 

• A designed calculation for scaffolding erection shall be done by a competent qualified person prior to scaffold 
erected. A competent qualified persons one who by possession of a license for professional practice as 
mentioned in the Engineering Act B.E. 1999. See ATTACHMENT-05 for An Example of Design Calculation for 
Scaffolding Erection. 

• The Contractors and their employees require to wear full body harness and tie-off whenever over 6 feet or 1.85 
meters or above the working surface and the platform is not protected by handrails. Always, being tied of when 
working on anything other than an approved structure or platform. Visually inspect your safety harness and 
lanyard prior to each use. If damaged or defect are reserved, the system shall be tagged and removed. 
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6.4 Scaffolding and Ladder Safety

• Scaffolds shall not obstruct block valves, fire extinguishers, safety eyewashes and emergency 
showers. 

• All tags will be of a solid GREEN or RED colour with black lettering. 

• All identification tags will have the front information displayed and shall be completed for 
• Date erected / tagged 

• Inspected By: Name (print or signature) 

• Detail 
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6.4 Scaffolding and Ladder Safety

• It is common practice to use the following colour schemes: 

• GREEN - tags will be hung on scaffolds or ladders that have been inspected and are safe for use. 
A green "SAFE FOR USE" tag(s) should be attached to the scaffolds or ladders at each access 
point after the initial inspection is complete 

• RED - "DANGER - UNSAFE FOR USE” (tag(s), this colour tag indicates the scaffold or ladder is 
unfit for use 

• See ATTACHMENT-06 for An Example of Scaffolding Inspection Tags 
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Scaffoldingg andd Ladderr Safety

A designed calculation for scaffolding erection must be done by a competent qualified person prior to scaffold 

erected. A competent qualified person means one who by possession of a license for professional practice 
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Scaffoldingg andd Ladderr Safety

• It is common practice to use the following colour schemes: 
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• 6.5 Compressed Gas Cylinder 

• Cylinder valve shall be in accordance with the industrial product standard of cylinder valve. If the industrial 
standard has not been established, it then shall be followed in the international standard such as CGA, BS, 
DIN, JIS, etc. 

• Valve connections shall be in accordance with the industrial product standard of cylinder valve connections. 
If the industrial standard has not been established, it then shall be allowed the international standard such 
as CGA, etc. 

• Cylinder in use shall have valid hydrostatic test stamps (within the last five(5) years) as per Ministerial 
Regulation regarding industrial gas on storage, transportation and fill-up B.E. 2549 and TIS 358-2551 

• The oxygen, acetylene and oxygen-fuel system regulators have flashback arrestors installed. The flashback 
arrestors are installed at least at the regular end and the torch end. 
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6.6 Chemical Management 

Chemical substances have the potential risk to cause considerable health and environmental problems. The 
Contractors shall manage and handle such substances in a proper manner to eliminate these problems and 
hazards. 

• All chemicals used in the course of the work shall be included in the risk assessment and Job Safety Analysis 
(JSA) 

• The Contractor is responsible for ensuring that all users are properly trained in the safe use and disposal of any 
hazardous material or chemical involved in or related to the work 

• Chemicals and other hazardous materials shall be properly labelled with the name of the chemical or material and 
its environmental, safety, and / or health hazards 

• Appropriate PPE shall be used when handling chemicals 
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6.6 Chemical Management 

Chemical substances have the potential risk to cause considerable health and environmental problems. The 
Contractors shall manage and handle such substances in a proper manner to eliminate these problems and 
hazards. 

• Chemicals and other hazardous materials shall be properly stored according to the manufacturer's 
recommendations and any applicable laws or regulations 

• Except for materials intended to be left as part of a deliverable, chemicals and other hazardous materials shall be 
removed from site upon completion of the work activities 

• SDS's shall be readily available to site EHS and the individuals working on the site for any hazardous materials 
and chemicals as applicable, and provided upon request 
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6.7 Tools and Equipment 

All equipment brought into site shall be inspected and safe working operating condition. All guards 
and safety devices shall be in place and shall meet all applicable GULF and manufacturer 
standards, and relevant legal requirements. 
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6.8 Electrical Safety 

• GULF requires the Contractor to maintain proper handling and operation of electrical equipment. 

• The Contractor shall develop and follow its own Electrical Safety procedures for ensuring that any requirements 
applicable to the type of job being done are addressed in accordance with applicable EHS laws and regulations 
(e.g. training, certificates, etc.) 

• Portable Power Tools and Extension Cords, all extension cords and portable electric tools, except double-
insulated or battery-powered tools, shall have a three-wire grounded cord and plug. Tools likely to be used in 
wet and conductive locations need not to be grounded if the supplied voltage is fewer than 50 volts or if the tools 
are double insulated (29 CFR 1910.304 and 1926.302) 

• Extension cords shall not be damaged, taped, or repaired. 
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6.8 Electrical Safety 

• Inspection, all portable equipment will be inspected before first use, before it is returned to service following 
repairs and before it is used after any incident, which can be reasonably suspected to have caused damage then 
marked with the appropriate inspection tag. See ATTACHMENT - 7 for An Example of Portable Electrical 
Inspection Tag. Before each day's use, the user (contractor's employees) for signs of damage should visually 
inspect each cord set, electrical tool and piece of electrical equipment. Equipment found to be damaged or 
defective shall not be used until repaired, inspected, and tested. These daily-use inspections typically do not 
have to be documented. Typically, battery-powered tools are exempt from the inspection and testing 
requirements. 
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6.9 Site Radiography Safety Procedure 

• The Contractor shall ensure the safe conduct of their work, and comply with all applicable regulatory 
requirements and workers shall follow the radiation protection program established by their employer, in 
accordance with regulatory requirements. 

• All site radiography works shall be evaluated for hazards before work is allowed. A radiography permit is required 
and shall be documented. 

• Site radiography shall be done in an area where specific protection measures and safety provisions are in place. 

• The boundary of the controlled area has to be demarcated; when reasonably practicable, this is done by physical 
means. This may include using existing structures such as walls, using temporary barriers, or condoning the area 
with tape. 
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6.9 Site Radiography Safety Procedure 

• Warning notices and warning signals; notices shall be displayed at the controlled area boundary at suitable 
positons, radiation symbol, warning and appropriate instructions. Visible or audible signals or both shall be used 
where a radiographic source is exposed. 

• Before the start of radiographic work, the area shall be cleared of all people except for authorized personnel. The 
boundary should be clearly visible and well lit and continuously patrolled to ensure that unauthorized people do 
not enter the controlled area. 
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• It is GULF's expectation that contractor's EHS performance remains satisfactory throughout the 
duration of work being completed for Gulf. If at any time contractor's status becomes 
unsatisfactory, contractor must work with the GULF wok supervisor or site EHS to develop a plan 
for correcting deficiencies and timeliness for completion. If contractor does not address or 
correct any such deficiencies within the applicable timeline for completion, then GULF (any 
power plant site) may discontinue working with contractor and/or terminate its contract or 
agreement with contractor. 
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• If contractor requires, requests or allows it employees to perform unsafe action or work in or 
around unsafe condition or violates environmental permits or regulations, GULF may immediately 
remove contractor or any of it individual employees from any GULF power plant site. For 
example, immediate and permanent removal may occur if any of the following activities are 
observed: 

• Disrespect for the safety program 

• Falsifying documents or information 

• Violates any law, safety or environmental rules, regulations or procedures 

• Possesses weapons such as firearms (or knives not typically used in conjunction with normal 
work tasks) 

• • Failure to comply with company drug and alcohol policies 

94

EHS MINIMUM REQUIREMENTS FOR CONTRACTORS 
7. Disciplinary Action



General safety sign.
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ป�ายห�าม Prohibition Signs ป�ายบังคับ Mandatory Signs

ป�ายเตือน Warning Signs ป�ายป�องกันอัคคภีัย Fire Prevention Signs

ป�ายภาวะปลอดภัย Safety Condition ป�ายจราจร Traffic Signs

20



• ATTACHMENT-01_An Example of Personal Protective Equipment 

• ATTACHMENT-02_An Example of Waste Management 

• ATTACHMENT-03_An Example of Appropriate Crane Condition 

• ATTACHMENT-04_An Example of Appropriate Scaffolding Condition 

• ATTACHMENT-05_An Example of Design Calculation for Scaffolding Erection 

• ATTACHMENT-06_An Example of Scaffolding Inspection Tags 

• ATTTACHMENT-07_An Example of Portable Electrical Inspection Tag 
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Thank You

https://forms.office.com/r/CNsWzX5jwx



RRภาคผนวก ข-20
เอกสารการจัดกิจกรรม Safety Talk



1

ตารางสรุปผลการ Weekly Safety Talk 2565

ลาํดบั วนั เดือน ปี ผู้นําเสนอ ส่วนงาน เรืÉอง
1 10 ม.ค. 65 คุณสนธยา อินทรสุวรรณ SH&E คู่มือปฏิบตัิงานความปลอดภยั อาชีวอนามยั และสภาพแวดลอ้มในการทาํงาน
2 17 ม.ค. 65 คุณอรรฆย์ ลานํÊาเลีÊยง OPT ท่าทางทีÉเหมาะสมในการทาํงาน
3 31 ม.ค. 65 คุณณรงคศ์กัดิÍ  วงศโ์ยธา OPT Routine Test Fire Water Pump

4 7 ก.พ. 65 คุณภาพิมล ชาติพหล GA โรคเอน็ขอ้อกัเสบจากการทาํงาน
5 14 ก.พ. 65 คุณนพรัตน์ เพง็ศรี OPT เครืÉองตรวจวดัก๊าซ
6 21 ก.พ. 65 คุณวรพจน์ แซ่ลี ME ความปลอดภยัในการทาํงานเกีÉยวกบัไฟฟ้า
7 28 ก.พ. 65 คุณฉตัริน วฒันนามกุล OPT Safety Data Sheet (SDS)

8 7 มี.ค. 65 นายธีระพงษ์ ผอ่งแผว้ OPT Emergency Eye wash & shower

9 14 มี.ค. 65 นายชลธี จนัทร์โทวงศ์ OPT Fire Extinguisher

10 21 มี.ค. 65 นายธนากร เสพสุข MI ความปลอดภยัในการทาํงานทีÉสูง นัÉงร้านและคํÊายนั
11 28 มี.ค. 65 นายจตุรภุช แกว้วนัทา OPT ความปลอดภยัในการทาํงานเกีÉยวกบัสารเคมี
12 18 เม.ย. 65 นายศิรวุฒิ สมบตัิรัตนานนัท์ OPT การเคลืÉนยา้ยวสัดุอยา่งปลอดภยั
13 28 เม.ย. 65 นายบวรศกัดิÍ  พนัธุ์อุโมงค์ OPT อนัตรายจากไฟไหมแ้ละการให้สญัญาณมือเมืÉอเกิดเหตุฉุกเฉิน
14 9 พ.ค. 65 นายยทุธนา ฉายกลา้ OPT Paging System

15 23 พ.ค. 65 นายนวมินทร์ บุรีรัตน์ OPT ความปลอดภยัในการทาํงานในพืÊนทีÉอบัอากาศ (Confine Space)

16 30 พ.ค. 65 นางสาวชนิดาภา พนัธไชย SH&E ความปลอดภยัในการใชร้ถยก (Forklift)

17 6 มิ.ย. 65 นายนฤดม ชูทอง ME ถุงลมบอกทิศทาง (Wind Sock)

18 13 มิ.ย. 65 นายณฎัฐนนท ์ประสิทธิสาร OPT การทาํงานบนทีÉสูง (Work at Height)

19 20 มิ.ย. 65 นายสุเมธ บุญปก MI Soft Sling

20 27 มิ.ย. 65 นางสาวอญัญา เขียวสอาด GA ยาและเวชภณัฑ์




