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Small Smaller than 50 mm 25
Medium 50 mm -150 mm 100
Full Bore Rupture Larger than 150 mm Equivalent to size of largest connection
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Nodes

NeEzs WES Conditiolzg/slii’%?ameters DS Equi|||33ment SIS Rl sz' R%/;?Lon
1. 3TK-2201 Tank DP :ATM, DT: 85°c, | TRPU-322-ED- 3TK-
CAPACITY : PR-PID-001 2201
15000m?
2.3ME-2201-F-1A Active carbon | DP:7.5 BARG DT:65 | TRPU-322-ED- 3ME-
filters C PR-PID-001 2201-F-
1A
3.3ME-2201-V-1A Cation DP:7.5 BARG DT:65 | TRPU-322-ED- 3ME-
exchanger C PR-PID-001 2201-V-
1A
4. 3ME-2201-V-2A Decarbonator DP:ATM DT:65C TRPU-322-ED- 3ME-
PR-PID-001 2201-V-
2A
5.3ME-2201-V-3A Anion DP: 7.5 BARG DT:65 | TRPU-322-ED- 3ME-
exchanger C PR-PID-001 2201-V-
3A
6. 3ME-2201-V-4A Mixed bed DP: 7.5 BARG DT:65 | TRPU-322-ED- 3ME-
Exchanger Cc PR-PID-001 2201-V-
4A
7.3TK-2202 Tank DP :ATM, DT: 85°c, | TRPU-322-ED- 3TK-
CAPACITY : PR-PID-001 2202
15000m3
8. 3ME-2201-TK-5 resin flushing | DP :ATM , DT: 65°c TRPU-322-ED- 3ME-
drum PR-PID-001 2201-TK-
5

EA




Deviations
Node: 1. 3TK-2201

Type: Tank

Design Conditions/Parameters: DP

:ATM , DT: 85°c , CAPACITY : 15000m3

Drawings: TRPU-322-ED-PR-PID-001
Equipment ID: 3TK-2201

Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
1. No/Low Flow of raw Low/No Flow
water
2. More/High Flow of raw High Flow
water More
3. Low Level Low Level
4. High Level High Level
5. Low Temperature Low Temperature
6. High Temperature High Temperature
7. Low Pressure Low Pressure
8. High Pressure High Pressure
9. Reverse Flow Reverse Flow
Node: 2. 3BME-2201-F-1A Drawings: TRPU-322-ED-PR-PID-001
Type: Active carbon filters Equipment ID: 3ME-2201-F-1A
Design Conditions/Parameters: DP:7.5 BARG DT:65 C
Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
1. No/Low Flow Low/No Flow
2. More/High Flow More Flow
3. Low Level Low Level
4. High Level High Level
5. High Pressure High Pressure
6. Low Pressure Low Pressure
7. Reverse Flow Reverse Flow

€9




Node: 3. 3ME-2201-V-1A

Type: Cation exchanger

Design Conditions/Parameters: DP:7.5 BARG DT:65 C

Drawings: TRPU-322-ED-PR-PID-001
Equipment ID: 3ME-2201-V-1A

Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
1. No/Low Flow of water Low/No Flow
2. More/High Flow of water | More Flow
3. No/Low Flow of CHM Low/No Flow
4. More/High Flow of CHM | More Flow
5. Low Level Low Level
6. High Level High Level
7. Reverse Flow Reverse Flow
8. Low Pressure Low Pressure
9. High Pressure High Pressure
10. High Pressure drop High Pressure drop
11. Low Temperature Low Temperature
12. High Temperature High Temperature
13. Low PH Low PH
14. High PH High PH
15. As well as As well as composition
Composition(chlorine)
16. low Conductivity low conductivity
17. short Time(regeneration) | short Time
18. long Time(regeneration) | long Time
Node: 4. 3BME-2201-V-2A Drawings: TRPU-322-ED-PR-PID-001
Type: Decarbonator Equipment ID: 3ME-2201-V-2A
Design Conditions/Parameters: DP:ATM DT:65C
Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
1. No/Low Flow Low/No Flow




Node: 4. 3ME-2201-V-2A

Type: Decarbonator

Design Conditions/Parameters: DP:ATM DT:65C

Drawings: TRPU-322-ED-PR-PID-001
Equipment ID: 3ME-2201-V-2A

Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
2. More/High Flow More Flow
3. Reverse Flow Reverse Flow
4. Low Level Low Level
5. High Level High Level
6. Low Pressure Low Pressure
7. High Pressure High Pressure
8. Low Temperature Low Temperature
9. High Temperature High Temperature
Node: 5. 3BME-2201-V-3A Drawings: TRPU-322-ED-PR-PID-001
Type: Anion exchanger Equipment ID: 3ME-2201-V-3A
Design Conditions/Parameters: DP: 7.5 BARG DT:65 C
Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
1. Low/No Flow of water More Flow
2. High/More Flow of water | Low/No Flow
3. Low/No Flow of CAU More Flow
4. More/High Flow of CAU | More Flow
5. Reverse Flow Reverse Flow
6. Misdirected Flow Misdirected | Flow
7. High Level High Level
8. Low Level Low Level
9. High Pressure High Pressure
10. Low Pressure Low Pressure
11. High Pressure drop High Pressure drop
12. High Temperature High Temperature

o)




Node: 5. 3ME-2201-V-3A

Type: Anion exchanger

Design Conditions/Parameters: DP: 7.5 BARG DT:65 C

Drawings: TRPU-322-ED-PR-PID-001
Equipment ID: 3ME-2201-V-3A

Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
13. Low Temperature Low Temperature
14. Low PH Low PH
15. High PH High PH
16. Low Conductivity Low Conductivity
17. As well as Composition | As well As Composition
(sodium)
18. As well as Composition | As well As Composition
(chlorine)
19. As well as Composition | As well As Composition
(silica)
20. short Time(regeneration) | short Time
21. long Time(regeneration) | Long Time
Node: 6. 3BME-2201-V-4A Drawings: TRPU-322-ED-PR-PID-001
Type: Mixed bed Exchanger Equipment ID: 3ME-2201-V-4A
Design Conditions/Parameters: DP: 7.5 BARG DT:65 C
Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
1. No/Low Flow of water Low/No Flow
2. More/High Flow of water | More Flow
3. No/Low Flow of CHM Low/No Flow
4. More/High Flow of CHM | More Flow
5. No/Low Flow of CAU No/Low Flow
6. More/High Flow of CAU | More Flow
7. No/Low Flow of Low/No Flow
instrument air
8. More/High Flow of More Flow

instrument air

oy




Node: 6. 3BME-2201-V-4A
Type: Mixed bed Exchanger

Design Conditions/Parameters: DP: 7.5 BARG DT:65 C

Drawings: TRPU-322-ED-PR-PID-001

Equipment ID: 3ME-2201-V-4A

Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
9. Reverse Flow Reverse Flow
10. Low Level Low Level
11. High Level High Level
12. High Pressure High Pressure
13. Low Pressure Low Pressure
14. High Pressure drop High Pressure drop
15. Low Temperature Low Temperature
16. High Temperature High Temperature
17. Low PH Low PH
18. High PH High PH
19. Low Conductivity Low Conductivity
20. As well as Composition | As well as Composition
(sodium)
21. As well as Composition | As well as Composition
(chlorine)
22. As well as Composition | As well as Composition
(silica)
23. Short Time Short Time
(regeneration)
24. Long Time Long Time
(regeneration)
Node: 7. 3TK-2202 Drawings: TRPU-322-ED-PR-PID-001
Type: Tank Equipment ID: 3TK-2202
Design Conditions/Parameters: DP :ATM , DT: 85°c , CAPACITY : 15000m?3
Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
1. No/Low Flow Low/No Flow

oy




Node: 7. 3TK-2202

Type: Tank

Design Conditions/Parameters: DP :ATM , DT: 85°c , CAPACITY : 15000m?3

Drawings: TRPU-322-ED-PR-PID-001
Equipment ID: 3TK-2202

Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
2. More/High Flow More Flow
3. Reverse Flow Reverse Flow
4. Low Level Low Level
5. High Level High Level
6. Low Pressure Low Pressure
7. High Pressure High Pressure
8. Low Temperature Low Temperature
9. High Temperature High Temperature
Node: 8. 3BME-2201-TK-5 Drawings: TRPU-322-ED-PR-PID-001
Type: resin flushing drum Equipment ID: 3ME-2201-TK-5
Design Conditions/Parameters: DP :ATM , DT: 65°c
Deviations Guide Word Parameter Design Intent Comment Date Rev. # | Revision Date
1. No/Low Flow Low/No Flow
2. More/High Flow More Flow
3. Reverse Flow Reverse Flow
4. Low Level Low Level
5. High Level High Level
6. Low Pressure Low Pressure
7. High Pressure High Pressure
8. Low Temperature Low Temperature
9. High Temperature High Temperature

o¢




Deaerator g HRSG guts—Y—\—¥
Worksheet

Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112
Type: Deaerator Equipment ID: 3B-2101A-DA-1A
Design Conditions/Parameters: Tiy=20-35°C , P;,=2.8 - 4.2 bar / To«w=127°C , P,,=1.45 bar

Deviation: 1. More/High Flow of DM water

Risk Matrix -
Causes Consequences s R Safeguards Recommendations Resﬁ?ynS'b' Status
L
R
1. LCV-003B Fail to open (due | 1. High level in DA 1 | 2| 2 | 1. LIC-003 ( for BFW stop)

to any reason such as wrong and over flow of DA

signal) or High set .
point(Human error) 2. Misdirected flow ( 1 | 2] 2 |2 LI(HH) 003A
carry over ) water to

steam line

3. Level increase in 1 | 2] 2 | 3.LT-003A
DA leads to pressure
& temperature steam
decrease and pump
damage is possible

2. GLV-00-022 open (by pass 1. High level in DA 1 |2 | 2 | 1.LIC-003 ( for BFW stop)
line)due to any reason and over flow of DA

2. Misdirected flow ( 1 |2 ]| 2 |2 LI(HH) 003A
carry over ) water to
steam line

3. Level increase in 1 | 2| 2 | 3.LT-003A
DA leads to pressure
& temperature steam
decrease and pump
damage is possible

00



Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112

Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 2. No/Low flow of water

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
1. wrong opening of GLV-00- 1. low level of DM 1 |2 |2 |1.LI(LL) 003A
103 water in DA that cause
High temperature of 2. LT-003A
steam in DA
2. wrong closing process line 1. low level of DM 1 |22 |1 LIKLL) 003A
by SB -002 water in DA that cause
High temperature of 2. LT-003A
steam in DA
3. CHV-00-004 or GLV-00- 1. low level of DM 1 |2 |2 |1.LI(LL)003A refer to maintenance group
021 failure water in DA that cause
High temperature of 2. LT-003A
steam in DA
Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112
Type: Deaerator Equipment ID: 3B-2101A-DA-1A
Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / T,,=127°C , P,,=1.45 bar
Deviation: 3. More flow of LPS
Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Res?i?ynsnbl Status
R
1. PCV-003 wide more open 1. temp. increase in 1|22 1.T1-003
due to controller malfunction or | DA
LN S (Ll 7l 2. press. increase in 1 |2 2 |2 TE-003
DA
3. reverse flow, or 1 [2] 2 | 3.PSV-003
no/less flow in DM
water
1121 2| 4. PIl-003

o1




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112
Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 3. More flow of LPS

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
4. change in NPSH of 5. GLV-00-019 (normaly
BFW and damage open)
them
2. GLV-00-014 open due to 1. temp. increase in 1|22 1.T1-003
any reason such as human error | DA
2. press. increase in 1 | 2] 2 |2 TE-003
DA
3. reverse flow, or 1 |2 2 |3.PSV-003
no/less flow in DM
water
4. change in NPSH of 1 |2 2 |4 PI-003
BFW and damage 5. GLV-00-019 (normaly
them
open)
3. water flow decrease or cut- 1. temp. increase in 1 2|2 |1.TI-003
off from DM unit DA
2. press. increase in 1|22 |2 TE-003
DA
3. reverse flow, or 1 [2] 2 | 3.PSV-003
no/less flow in DM
water
4. change in NPSH of 1 | 2] 2 |4.PI-003
BFW and damage 5. GLV-00-019 (normaly
them
open)
6. LIC-003 to stop BFW
7. BFW stop manualy

oy




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112

Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 4. No/Less flow of LPS

Causes

Consequences

Risk Matrix

S

L

R
R

Safeguards

Recommendations

Responsibi
lity

Status

1. PCV-003 fails to close

1. DA's temp. decrease
but there is no worse
result, and stop
operation in HRSG
and KH & GH units
and decrease DA's
efficiency

1

2

2

1. GLV-00-014 open manualy

2. GAV-00-008 failure

1. DA's temp. decrease
but there is no worse
result, and stop
operation in HRSG
and KH & GH units
and decrease DA's
efficiency

1. GLV-00-014 open manualy

3. GAV-00-130 failure

1. DA's temp. decrease
but there is no worse
result, and stop
operation in HRSG
and KH & GH units
and decrease DA's
efficiency

1. GLV-00-014 open manualy

4. flow cut-off from supplier

(North utility)

1. DA's temp. decrease
but there is no worse
result, and stop
operation in HRSG
and KH & GH units
and decrease DA's
efficiency

increasing oxygen scavenger

chemical

oA




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 4. No/Less flow of LPS

Drawings: EK-0126-PR-DW-112
Equipment ID: 3B-2101A-DA-1A

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
2. water freezing in 1|22 call to refinery's shift officer
DA and coil, in cold
days
5. failure to CHV-00-003 1. DA's temp. decrease | 1 | 2 | 2 refer to maintenance group
but there is no worse
result, and stop
operation in HRSG
and KH & GH units
and decrease DA's
efficiency
6. error to PT-003 and wrong 1. PCV-003 close and 1 |2 | 2 | 1.GLV-00-014 open manualy
signal to PCV-003 same as 1-1
7. error to PIC-003 and wrong 1. PCV-003 close and 1 | 2| 2 | 1.GLV-00-014 open manualy
signal to PCV-003 same as 1-1

o9




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112
Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 5. No/Less CBD tank steam flow

Causes

Consequences

Risk Matrix

S

L

R
R

Safeguards

Recommendations

Responsibi
lity

Status

1. low/No flow of upstream
(CBD tank flow) or cut-off
from supllier

1. DA's temp. decrease
but there is no worse
result, and stop
operation in HRSG
and KH & GH units
and decrease DA's
efficiency

1

2

2

. PSV-001 on CBD tank

2. CBD tank rupture
due to high pressure

. PI-003

. TI-003

. TE-003

2. CHV-00-002 failure

1. DA's temp. decrease
but there is no worse
result, and stop
operation in HRSG
and KH & GH units
and decrease DA's
efficiency

. PSV-001 on CBD tank

2. reverse flow to CBD
tank

. PI-003

3. CBD tank rupture
due to high pressure

. TI-003

. TE-003

3. GLV-00-052 failure

1. DA's temp. decrease
but there is no worse
result, and stop
operation in HRSG
and KH & GH units
and decrease DA's
efficiency

. PSV-001 on CBD tank




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112
Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 5. No/Less CBD tank steam flow

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
2. reverse flowtoCBD | 1 | 2 | 2 | 2. PI-003
tank
3. CBD tank rupture 1 | 2] 2 | 3.CHV-00-002
due to high pressure 4 TI-003
5. TE-003
4. Wrong inlet flange's 1. DA's temp. decrease | 1 | 2 | 2 | 1. PSV-001 on CBD tank
deblanking by operator after but there is no worse
maintenance time result, and stop
operation in HRSG
and KH & GH units
and decrease DA's
efficiency
2. reverse flowtoCBD | 1 | 2 | 2 | 2. PI-003
tank
3. CBD tank rupture 1 | 2| 2 | 3. procedure are in place
due to high pressure 4. CHV-00-002
5. T1-003
6. TE-003
5. Line rupture ( LLS-321-001- | 1. DA's temp. decrease | 1 | 2 | 2 | 1. PI-003
Al1S1-2"-H) but there is no worse
result, and stop 2. T1-003
operation in HRSG 3. TE-003
and KH & GH units
and decrease DA's
efficiency

1)




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112

Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 6. More/High CBD tank steam Flow

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
1. high upstream flow from 1. press. increase in 1 2|2 |1.PSV-003 Consider a check valve on DM
CBD tank due to any reason DA and then LPS inlet water line
flow and DM water
inlet flow stop(back
pressure)
2. high temp.in DA 1 | 2|2 |2 PIC-003
3. staem flow run to 1 2] 2 |3. TI-003
I(_carry over) DM wate 4 TE-003
Ine
Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112
Type: Deaerator Equipment ID: 3B-2101A-DA-1A
Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,;=127°C , Po,=1.45 bar
Deviation: 7. More Flow of N,
Risk Matrix o~
Causes Consequences s R Safeguards Recommendations Res;;synsnbl Status
L
R
1. wrong opening of GLV-00- 1. press. in 2DA 1 | 2| 2 | 1.SB-002 (blank) normaly
021 due to any reason such as increase close
U E1) 2.PSV-003openand | 1 | 2| 2 | 2. GLV-00-019 normaly open
cause environmental to atm.
problem
3. not expected 12| 2 |3 CHV-00-004
product because LP
steam decrease or stop
4. reverse flow to N 1 (2] 2
line

1y




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112
Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 7. More Flow of N,

Risk Matrix .
Causes Consequences R Safeguards Recommendations Resﬁ?yns'b' Status
S L R
2. N; leak in maintenance 1. people injure 3126
period
Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112
Type: Deaerator Equipment ID: 3B-2101A-DA-1A
Design Conditions/Parameters: Ti,=20-35°C , Pi;=2.8 - 4.2 bar / To,=127°C , Po,=1.45 bar
Deviation: 8. No/Low Flow of N,
Risk Matrix -
Causes Consequences R Safeguards Recommendations Resﬁ?ynS'b' Status
S L R
1. stop N flow from suppllier 1. NO result ( this is a 1 | 2 | 2 | 1. procedure are in place
good news)
2. GLV-00-021 failure 1. N, Release that 1 | 2| 2 | 1.refer to maintenance group
cause enviromental
problem
2. people injure 1 | 2| 2 |2 CHV-00-004
3. reverse flow to N» 1122
supplier
3. CHV-00-004 failure 1. N2 Release that 1 | 2| 2 | 1.refer to maintenance group
cause enviromental
problem
2. people injure 1122
3. reverse flow to N» 1122
supplier
4. wrong closing of SB-002 1. reverse flow to N, 1122
supplier

1y




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112

Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 9. More/High BFW Flow

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R

1. High pumpage rate of BEW | 1. GAV-00- 1 | 2| 2 | 1. LI(HH) 003A( that shut off | consider SB (scum breaker)

012,013,014 damage is BFW)

possible due to high

flow rate

2. High level and DA 122 |2 LT-003A

rupture
Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112
Type: Deaerator Equipment ID: 3B-2101A-DA-1A
Design Conditions/Parameters: Ti;=20-35°C , P;,=2.8 - 4.2 bar / To«w=127°C , Po,=1.45 bar
Deviation: 10. No/Low BFW Flow

Risk Matrix o~
Causes Consequences s . R Safeguards Recommendations Resﬁg,nS'b' Status
R

1. BFW shut off due to any 1. low level in DA 1 | 2] 2 | 1.LI(LL) 003A
reason such as power failure 2 LT 003A
2. wrong closing of GAV-00- 1. low level in DA 1 |22 |1LI(LL)003A
012,013.014 2. reverse flow to 1 | 2] 2 |2.LTO003A

BFW and damage it 3. ARV-001,002,003

¢




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112

Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 11. LPS-321-004-B1S1-5"-H (warm up) goes through in false time

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R

1. failure of GLV-00-015 and 1. press. and temp. 1|22 consider a lock in GLV-00-015,
GLV-00-016 increase and same as 016

their deviation

2. NPSH will be 11212

change and damage to

pump such as

cavitation
Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112
Type: Deaerator Equipment ID: 3B-2101A-DA-1A
Design Conditions/Parameters: Tiy=20-35°C , Pj,=2.8 - 4.2 bar / To,w=127°C , Po,=1.45 bar
Deviation: 12. Low Level

Risk Matrix o~
Causes Consequences s R Safeguards Recommendations Resﬁ?yns'b' Status
L
R

1. No/Less inlet flows(DM 1. see No/Less flow 1 (2] 2
water and...) deviation
2. wrong opening of GAV-00- 1. change composition | 1 | 2 | 2 | 1.LT-003A/B
020 in DA and decrese

pressure 2. LI(LL) 003A
3. XY-001 fail to open 1. same as 2-1 1 | 2] 2 |1.GLV-00-032 (bypass line)

2.LT-003A/B
3. LI(LL) 003A




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112

Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 13. High Level

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
1. blocking of outlet pass 1. increase pressure in 1 | 2| 2 |1.LI(HH)-003A
(lines) due to any reson DA
2. over flow and 1 2|2 |2 LT-003A/B
rupture of DA
2. More inlet flows 1. see more flow 1 |2 2 |1 LI(HH)-003A
deviations 2 LT- 003A/B
Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112
Type: Deaerator Equipment ID: 3B-2101A-DA-1A
Design Conditions/Parameters: Tiy=20-35°C , P;,=2.8 - 4.2 bar / To«w=127°C , P,,=1.45 bar
Deviation: 14. High Pressure in DA
Risk Matrix -
Causes Consequences R Safeguards Recommendations Resﬁtc;,nS'b' Status
S L
R
1. 3P-2103A/B recycle, close 1. water flow carry 1 |2]2]|1.PSV-003 consider PCV on recycle line
due to any reason such as over to staem line
?E:IIE?: error or mechanical 2. misdirested water 1 |2 2|2 GLV-00-019 (vent)
flow to PSV-003
3. damage to baffel 1 |2 2 |3.PI-003
and spray valve
damage
4. water flow carry 1 2| 2 |4 PT-003
over to vent line s CHV-00-003
6. LT-003A/B
7. XV-001

"




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112

Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 14. High Pressure in DA

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
8. GLV-00-032 OPEN
NORMALY
2. users out of service such as 1. same as 1-1 to 1-4 1122
GH unit and H2 unit
3. close of DA outlet flange 1. same as 1-1 to 1-4 1 2|2 |1.LT-003A/B
CEDUIE UL 2. low level in storage 1 |12]2
tank  (same as no
flow deviation)
4. More inlet flows(CBD tank) | 1. see more flow 1 |12]2
deviations
5. wrong closing of GAV-00- 1. gas (steam) blowby 1 2] 2|1 GAV-00-008 consider press. switch BFW
020 to water line suction
2. unexpected product 1 2|2 |2 LT-003A/B
3. high water press. 1122
and decrease NPSH
4. BFW damage 1122
5. high level in DA 1122
6. High pumpage rate of BFWs | 1. high level instorage | 1 | 2 | 2 | 1.LT- 003A/B
tank that lead to high
oress. 2. PI-003
3. PSV-003

1y




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112

Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 15. Low Pressure in DA

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
1. steam flow or press. decrease | 1. composition change | 1 | 2 | 2 | 1. PT-003 considera TT
or cut-off from supllier occure in water
proudct
2. increase of fuel feed | 1 | 2 | 2 | 2. TI-003
3. if press. decrease 1122
suddenly at this time
and the temp. bacome
near 120°c, the hot
water will vapore
quickly and bobble
goes throuth BFW
pump and cavitation
will occure
2. CBD tank flow or press. 1. composition change | 1 | 2 | 2 | 1. PCV-003
decrease or cut-off from occure in water
supllier proudct
2. increase of fuel feed | 1 | 2 | 2 | 2. PI-003
3. LPS-321-004 open in start 1. composition change | 1 | 2 | 2 | 1. PCV-003
up and then close due to any occure in water
reason proudct
2. increase of fuel feed | 1 | 2 | 2 | 2. PI-003
3. procedures are in place
4. PIC-003 close due to any 1. composition change 1 | 2| 2 | I.thereis a balance line
reason occure in water
proudct
2. increase of fuelfeed | 1 | 2 | 2

TA




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112
Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 15. Low Pressure in DA

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
5. PCV-003 close due to any 1. composition change | 1 | 2 | 2 | 1. GV-00-014 open manualy
reason occure in water
proudct
2. increase of fuel feed | 1 | 2 | 2 | 2. there is a balance line
6. GAV-00-008 close due to 1. composition change | 1 | 2 | 2 | 1. PI-003
any reason such as human error | occure in water
proudct
2. increase of fuelfeed | 1 | 2 | 2
7. CHV--00-003 failure 1. composition change | 1 | 2 | 2 | 1. PI-003
occure in water
proudct
2. increase of fuelfeed | 1 | 2 | 2
8. wrong opening of PSV-003 1. composition change | 1 | 2 | 2 | 1. PI-003
occure in water
proudct
2.increase of fuelfeed | 1 | 2 | 2
9. XV--001 open due to any 1. composition change | 1 | 2 | 2 | 1. GAV-00-019
reason occure in water
proudct
2. increase of fuelfeed | 1 | 2 | 2

14




Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112
Type: Deaerator Equipment ID: 3B-2101A-DA-1A
Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 16. High Temperature in DA

Risk Matrix .
Causes Consequences R Safeguards Recommendations Resﬁ?yns'b' Status
S L R
1. increase steam flow 1. increase temp. and 1 2|2 |1.PCV-003
then cavitation will
occure

2. see No/Less steam 1 |21 2 |2 TI-003
flow deviation

3. PT-003
2. more flow of LPS-321-004 1. increase temp. and 1 | 2| 2 | 1.procedures are in place
line due to wrong openning ( then cavitation will 2 TL-003
human error) occure T
3. High pressure in DA 1. increase temp. and 1 | 2] 2| 1. PI-003
then cavitation will
occure
2. see High press. 1 2|2 |2 PCV-003
deviation 3. PSV- 003
4. GLV-00-019
5. TI1-003
4. water flow decrease 1. increase temp. and 1 |22 |1.LT-003A
then cavitation will ) d ol
occure . procedures are in place

3. TI-003




Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112
Type: Deaerator Equipment ID: 3B-2101A-DA-1A
Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 17. Low Temperature in DA

Risk Matrix .
Causes Consequences R Safeguards Recommendations Resﬁ?yns'b' Status
S L R
1. steam flow decrease 1. composition change | 1 | 2 | 2 | 1. PCV-003

in DA

2. see No/Less steam 1 |21 2 |2 TI-003
flow deviation

3. PT-003
2. less flow of LPS-321-005 1. composition change | 1 | 2 | 2 | 1. TI-003
in DA
3. press. decrease in I DA 1. composition change | 1 | 2 | 2 | 1. PCV-003
in DA

2. if press. decreasing 1 121 2 |2 T-003
occure suddenly,

bobble will be 3. PT-003
produced and damage
to BFW

4. water flow increase more 1. composition change | 1 | 2 | 2 | 1. TI-003
than normal flow in DA

2. High level in DA 1 2| 2 |2 LI-003A
3. over flow of DA 1 1212

\A




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Drawings: EK-0126-PR-DW-112

Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 18. High Pressure in water line

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
1. wrong closing of DA inlet 1. changing in 1 | 2| 2 | I recycle line open manualy | consider a automatical recycle
flange due to any reason conditional operation line
in NO.3 Hydrogen
unit's DA
2. LCV-003B close due to any | 1. changing in 1122 . recycle line open manualy
reason conditional operation
in NO.3 Hydrogen
unit's DA
3. GAV-00-010 close due to 1. changing in 1122 . recycle line open manualy
any reason conditional operation
in NO.3 Hydrogen
unit's DA
4. GAV-00-011 close due to 1. changing in 1122 . recycle line open manualy
any reason conditional operation
in NO.3 Hydrogen
unit's DA
5. DM water recycle line to 1. changing in 1122 . PT-322605
STK-2202 close due to any conditional operation
reason in NO.3 Hydrogen - PIA-322605
unit's DA

\Al




Node: 1. 3B-2101-DA-1A

Type: Deaerator

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 19. Low Pressure in water line less than DA's normal operation press.

Drawings: EK-0126-PR-DW-112
Equipment ID: 3B-2101A-DA-1A

Risk Matrix .
Causes Consequences R Safeguards Recommendations Resﬁ?yns'b' Status
S L R
1. water flow decrease or cut- 1. misdirected flow 1 2] 2 | 1.PI-003 consider a check valve on DM
off from supllier (steam to water) water line and before DA's inlet
flange
2. press. and temp. 1|22 2.LI-003 g
increase
3. Levelin steamdrum | 1 | 2 | 2 | 3. LAL-003
decrease
4. TI-003
2. increase consumption's 1. misdirected flow 1 122 down stream unit must not to get
capasity of another units such (steam to water) service line without utility
as NO.3 Hydrogen engineering recommendation
ydrog 2. press. and temp. 1 |12]2 g g
increase
3.Levelinsteamdrum | 1 | 2 | 2
decrease
Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112
Type: Deaerator Equipment ID: 3B-2101A-DA-1A
Design Conditions/Parameters: T;,=20-35°C , P;,=2.8 - 4.2 bar / T,,=127°C , P,,=1.45 bar
Deviation: 20. High Pressure on steam line
Risk Matrix -
Causes Consequences R Safeguards Recommendations Resﬁ?yns'b' Status
S L R
1. wrong closing of PCV-003 1. pressure and 1 | 2| 2 | 1. GLV-00-014 open manualy
due to any reason temperature decrease
in DA
2. GAV-00-008 close due to 1. pressure and 1 | 2| 2 | 1.GLV-00-014 open manualy
any reason temperature decrease
in DA

Al




Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112

Type: Deaerator Equipment ID: 3B-2101A-DA-1A

Design Conditions/Parameters: T;,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , P,,=1.45 bar

Deviation: 20. High Pressure on steam line

Risk Matrix .
Causes Consequences R Safeguards Recommendations Resﬁ?yns'b' Status
S L R
3. GAV-00-009 close due to 1. pressure and 1 |2 | 2 | 1.GLV-00-014 open manualy
any reason temperature decrease
in DA
4. blanking of inlet flange of 1. pressure and 1 | 2| 2 | 1. GLV-00-014 open manualy
DA temperature decrease
in DA
5. CHV-00-003 failure due to 1. pressure and 1 | 2| 2 | I.period inspection
any reason temperature decrease
in DA
6. failure of let down station for | 1. increasing press. in 1 |22 1.PCV-003
LPS control press. in North 2DA and same as its 2 PSV-003
Utility to close due to any deviation ) )
reason
Node: 1. 3B-2101-DA-1A Drawings: EK-0126-PR-DW-112
Type: Deaerator Equipment ID: 3B-2101A-DA-1A
Design Conditions/Parameters: Ti,=20-35°C , P;;=2.8 - 4.2 bar / To,=127°C , Po,=1.45 bar
Deviation: 21. Low Pressure on steam line
Risk Matrix .
Causes Consequences R Safeguards Recommendations Res?i?ynsnbl Status
S L R
1. let down station (control 1. pressure decrease in | 1 | 2 | 2
valve) close due to any reason | DA and same as its
deviation

A&




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 1. No/Low Gas Flow
Risk Matrix .
Causes Consequences s L Safeguards Recommendations Resﬁ?yns'b' Status
1. gas flow decrease or cut-off | 1. stop steam produce 12 1. PT-96114
from suplier 2 TT-96114
3.ZS0- 98116 C,D send
"open bypass stack path"
signal
2. failure of Diverter damper 1. stop steam produce 1|2 1. PT-96114
and close inlet HRSG path 2 TT-96114
3.7ZS0-98116 C,D send
"open bypass stack path”
signal
3. High pressure in HRSG and | 1. over heating cause 1 ]2 1.PSV 1003 A,B need to PT A/B
reverse flow of Gas hot spot and tube
rupture 2. PI-1003A,B
3. PT-1003
4. PI-1007
Node: 2. HRSG1 Drawings: EK-0126-PR-DW-105
Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 2. More/HighGas Flow
Risk Matrix -
Causes Consequences s L Safeguards Recommendations Resﬁ?yns'b' Status
1. over load in gas turbine 1. High pressure and 1|2 1. TCV 1003 ( Desuper heater | consider LS 1003
temperature in HP attemperator inject water to
drum decrease the outlet steam
temperature)

Yo




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 2. More/HighGas Flow
Risk Matrix .
Causes Consequences s L Safeguards Recommendations Resﬁ?yns'b' Status
2. over heating cause 1|2 2. PT-96114 Review the logic
hot spot and tube
rupture
3. explosion due to 3. TT-96114
large volume of gas
flow and catastrophic 4.Z80- 98116 C,D send
open bypass stack path
rupture .
signal
5.PSV 1003 A,B
6. PI-1003A,B
7. PIA 1003
8. TI 1007
9. PI 1007
10. LT 1001, 1002
11. PSV 1004
12. qualified design and
material of ductwork for loss
prevention
2. diverter damper failure or 1.same ad 1.1-1.3 1|2 1.same as 1.1.1-12

wrong opening

2. if diverter damper fails due
to any reason signal of "GTG
Trip" send

&




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 3. No/Low water Flow
Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
1. BFW trip due to any reason 1. Low level in HP 1 1.LT 1001, 1002
such as power supply Drum and over heating
disconnection in tubes that cause hot
spot and tube rupture
2. reverse flow to 1|22 2 LIA100I(LL)
BFW
3. cavitation in BFW 1 | 2| 2 | 3.site glass
and damage it 4. electronic indexes
(EDLI,MPU,RIV)
5. Auto check valve in BFW
(ARV-98405,406,407)
6. load run back 30%%
process
7. PT-98408 and FT-98101 on
inlet water line
8. STANDBY PUMP (P-
us01C)
9. min flow of BFW pump
2. water flow decrease or cut- 1. Low level in DA. 1 | 2] 2 | 1.LAL-003 cosider PT on steam flow line
GRS I cosider FT on water flow
consider flow switch on water
flow line
3. FCV-1002A,B closed due to | 1. Low level in HP 1 |2] 2 1.LT1001, 1002
controller mralfunction (or in Drum and over heating
minimum flow failure open) in tubes that cause hot 2. LIA 1001(LL)
spot and tube rupture 3. site glass

A%




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 3. No/Low water Flow
Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
4. electronic indexes
(EDLI,MPU,RIV)
4. GAV-00'-010 or GAV-00'- 1. Same as 2.1 1 2] 2 | 1. Sameas?2.1.1-4
011 wrong closing due to any
reason such as human error
5. PT-98408 or FT-98101 on 1. Same as 2.1 1 [ 2| 2 | 1. Sameas?2.1.1-4
water line failure
6. tube fouling or leakage 1. Same as 2.1 1 | 2] 2 | 1. Sameas2.1.1-4
7. PSV-1003A,B popping or 1. Same as 2.1 1 | 2] 2 | 1. Sameas2.1.1-4
leakage
8. Error to LT 1. same as 2.1 1 | 2| 2 | 1. voating 203 to trip consider new LT
consider LS
Node: 2. HRSG1 Drawings: EK-0126-PR-DW-105
Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 4. More/High water Flow
Risk Matrix -
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
1. FCV-1002 A/B fails to open | 1. stop steam produce 1 2|2 |1.GVA-01-008,009,007
2. off-spect product in 1|2 2 |2 LI(HH)1001
down stream
3. overfilling of HP 1|22 |3 LIA(HH)1001
rum .
dru 4. dran and vent valve in
HPECO and HPSH module
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Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 4. More/High water Flow
Risk Matrix .
Causes Consequences s L E Safeguards Recommendations Resﬁ?yns'b' Status
2. P-U801A,B,C work together | 1. stop steam produce 1 12| 2| 1. GVA-01-008,009,007
2. off-spect product in 1 | 2] 2 |2 LI(HH)1001
down stream
3. overfilling of HP 1|2 |2 3 LIA(HH)1001
drum 4. dran and vent valve in
HPECO and HPSH module
5.FT 1001,PT 1001
6. LT 1001, 1002
3. GLV-01-067(bypass line) 1. stop steam produce 12| 2 1. GVA-01-008,009,007
ﬁﬂf:ag“;rtgra”y reasonsuchas | " o ectproductin | 1 | 2 | 2 | 2. LIHH)1001
down stream
3. overfilling of HP 1 | 2| 2 | 3. LIA(HH)1001
drum 4. dran and vent valve in
HPECO and HPSH module
5.FT 1001,PT 1001
6. LT 1001, 1002

Y4




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 5. No/Low steam Flow
Risk Matrix .
Causes Consequences s | L E Safeguards Recommendations Resﬁ?yns'b' Status
1. Low gas Flow due to any 1. Same as No/Less 1 | 2| 2 | 1. Same as No/Less gas Flow
reason (see Low gas Flow gas flow
deviation) 2. No steam product 1122
2. Low inlet water Flow due to | 1. same as low water 1 | 2| 2 | 1.same as Low/Less water
any reason (see Low water flow Flow
LA 2. No steam product 1 |12]2
3. tube fouling or leakage 1. hot spot that cause 1 | 2] 2 | 1.TCV 1003 ( Desuper heater
tube rupture attemperator inject water to
decrease the outlet steam
temperature)
2. Misdirected Flow 1 2|2 |2.PSV1003AB
3. overpressure in 1 2| 2 |3 PI-1003A,B
HRSG 4. TI 1007
5. P1 1007
6. PSV 1004
4. wrong opening of MOV- 1. water and steam loss | 1 | 2 | 2 | 1.LT-1001,1002
1007,1008 2. Low level in HP 1 2|2 |2 LI(LLL)-1001
drum 3. LI (L)-1002
5. PSV-1004 popping or 1. steam loss 1|22 1.MOV-1004 API STD-527
leakage from PSV 2. FT-1004 ASME PTC 25




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 6. More steam Flow
Risk Matrix .
Causes Consequences s L Safeguards Recommendations Resﬁ?yns'b' Status
1. High gas Flow (see More gas | 1. see More gas Flow 12 1. see More gas Flow
Flow) deviation deviation
2. High steam product 12 2. TI-1004
3. overpressure in HP 1|2 3. PIC-1004
drum 4. PSV-1004
5. MOV-1004
6. FT-1004
2. More water Flow(see more 1. see more water flow | 1 | 2 1. see more water flow
water flow deviations) deviations deviations)
2. High steam product 1|2 2. TI-1004
3. overpressure in HP 1|2 3. PIC-1004
drum
4. over flow of HP 1 ]2 4. PSV-1004
drum 5. MOV-1004
6. FT-1004

A




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 7. Misdirected Flow
Risk Matrix .
Causes Consequences R Safeguards Recommendations Resﬁ?yns'b' Status
S L R
1. tubes fouling 1. ununiform heat 1 | 2| 2 | 1. CBDprocess
exchange and hot spot
in tubes
2. tube rupture and 1 | 2 | 2 | 2.chemical material injection
leakage
3. entrance gas flow 1 |12]2
to water line
Node: 2. HRSG1 Drawings: EK-0126-PR-DW-105
Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 8. Low Level
Risk Matrix o~
Causes Consequences R Safeguards Recommendations Resﬁg,nS'b' Status
S L R
1. low inlet water flow due to 1. see low water flow 1 | 2] 2 | 1. seelow water flow
any reason deviations deviations
2. PSV-1003A.,B popping or 1. Low level in HP 1 2|2 |1.LT1001, 1002
leakage Drum and over heating
in tubes that cause hot 2. LI (L)-1002
spot and tube rupture 3.LI(L,LL)-1001
4. site glass
5. MPU,EDLI,RIU (electronic
indexes)
3. wrong opening of any drain 1. Low level in HP 1|22 |1.LT1001, 1002
line or vent valv Drum and over heatin
e or vent valve um and over heating 2. LI (L)-1002

AY




Node: 2. HRSG1 Drawings: EK-0126-PR-DW-105
Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:

Deviation: 8. Low Level

Risk Matrix .
Causes Consequences R Safeguards Recommendations Resﬁ?yns'b' Status
S L R
in tubes that cause hot 3.LI(L,LL)-1001
spot and tube rupture -
4. site glass
5. MPU,EDLILRIU (electronic
indexes)
4. tube fouliing 1. Low level in HP 1 2|2 |1.LT1001, 1002
Drum and over heating
in tubes that cause hot 2. LI(L)-1002
spot and tube rupture 3. LI(L,LL)-1001
4. CBD process
5. chemical material injection
6. site glass
7. MPU,EDLILRIU (electronic
indexes)
Node: 2. HRSG1 Drawings: EK-0126-PR-DW-105
Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 9. High Level
Risk Matrix o~
Causes Consequences R Safeguards Recommendations Res;;synsnbl Status
S L R
1. More inlet water flow 1. see more water flow | 1 | 2 | 2 | 1. see more water flow
deviations deviations

2. site glass

3. MPU,EDLI,RIU (electronic
indexes)

AY




Node: 2. HRSG1 Drawings: EK-0126-PR-DW-105
Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:

Deviation: 9. High Level

Risk Matrix

Causes Consequences R Safeguards Recommendations Resﬁ?yns'b'
S L

Status

2. FCV-1002 A/B fails to open | 1. high level of HP 1 2|2 |1.LT1001, 1002
drum and over flow 2. LI (H)-1002

3. LI (H,HH)-1001

4. site glass

5. MPU,EDLILRIU (electronic
indexes)

3. blocking of outlet pass 1. high level of HP 1 |2] 2 1.LT1001, 1002
(lines) due to any reson drum and over flow 2. LI (H)-1002

3. LI (H,HH)-1001

4. site glass

5. MPU,EDLILRIU (electronic
indexes)

4. P-U801A,B,C work together | 1. high level of HP 1 2|2 |1.LT1001, 1002
drum and over flow 2. L1 (H)-1002

3. LI (H,HH)-1001

4. site glass

5. MPU,EDLI,RIU (electronic
indexes)

At




Node: 2. HRSG1 Drawings: EK-0126-PR-DW-105
Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:

Deviation: 10. High Pressure

Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
1. more BFW Pump flow (see 1. High level in HP 1 2| 2 |1.PSV-1004
more water flow deviation) drum cause high
pressure and over
filling
2. reverse flow to 2 21| 4 |2 PSV-1003 A/B
BFW and damage it 3 PT-1003
4. PI-1003A,B
5.PT-1002,1001
6.LT-1001,1002
7. FCV-1002A,B
8. CH-01-004

9. ARV-98405,406,407

10. block GTG to HRSG path
by diverter damper because of
high pressure in HP drum

2. High gas flow(see more gas | 1. temperature increase | 1 | 2 | 2 | 1. TI-1007

flow) in tubes and HP drum
2. Hot spot and tube 1|22 2 PI-1007
rupture
3. steam produce 1 2|2 |3 TCV-1003

increase that cause
oVer pressure

4. high steam 1 | 2] 2 | 4 TIC(H)-1005
temperature outlet

cause problems in next 5. PSV-1004
equipments 6. PSV-1003 A/B

Ao




Node: 2. HRSG1 Drawings: EK-0126-PR-DW-105
Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:

Deviation: 10. High Pressure

Risk Matrix

Causes Consequences R Safeguards Recommendations Resﬁ?yns'b'
S L

Status

7. PT-1003

8. PI-1003A,B
9. PT-1002,1001
10. MOV-1004
11. TI-1004

12. block GTG to HRSG path
by diverter damper because of
high pressure in HP drum

3. tube fouling or leakage 1. Hot spot and tube 1 | 2] 2 | 1.CBD process
rupture

2. misdirected flow 1 | 2 | 2 | 2. chemical material injection

3. overpressure in HP 1 | 2| 2 | 3.block GTG to HRSG path
drum by diverter damper because of
high pressure in HP drum

4. same as 1.1.1-7

4. High Temp. of inlet gas flow | 1. increase temperature | 1 | 2 | 2 | 1.send " open bypass stack"
and pressure in HP signal

drum 2. TT-96114
3. PT-96114

4.same as 1.1.1-7

AT




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 11. Low Pressure
Risk Matrix .
Causes Consequences s L E Safeguards Recommendations Resﬁ?yns'b' Status
1. Low gas flow 1. see low gas flow 1 | 2| 2 | 1.seelow gas flow deviations
deviations
2. Low inlet water flow 1. see low inlet water 1 | 2| 2 | 1.seelow inlet water flow
flow deviations deviations
3. wrong signal to diverter 1. stop steam product 1 2|2 |1.PI-1002 & PT-1002
e 2. Low temperature 1|22 2.P1007
and pressure 3 TI 1007
4. TE-1007
5. PT-1005
6. PI-1004 & PT-1004
7. TE-1004 & TI-1004
4. GTG trip 1. same as 3.1-2 1 2|2 |1.PI-1002 & PT-1002
2. P11007
3. TI 1007
4. TE-1007
5. PT-1005
6. PI-1004 & PT-1004
7. TE-1004 & TI-1004

AY




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 12. High Temperature
Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
1. High temperature of GTG 1. high temperature 1 | 2| 2 |1.PT-96114 and TT-96114
gas outlet cuase high pressure in check gas flow temperature
HP drum and send " open bypass stack
path " because of High
temperature or High pressure
2. High temperature of | 1 | 2 | 2 | 2. block GTG to HRSG path
outlet steam cause by diverter damper because of
problems in next high pressure in HP drum
equipment
3. Hot spot and tube 12| 2 |3.TI-1007
rupture and leakage
2. No/Less inlet water flow 1. No water flow to 1 | 2| 2 | I.use Auto Min flow of BFW
from BFW due to any reason DSH-1001 cause High pump to rectify low capacity
such as BFW trip temperature in this
module
2. High temperature 1 | 2| 2 | 2. Attemperator controll
and high pressure in temperature between 2
HP drum due to no superheater
water flow
3. High temperatureof | 1 | 2 | 2 | 3. TCV-1003
outlet steam cause
problems in next 4. TIC(H)-1003
equipment 5. TIC(H)-1005
6. block GTG to HRSG path
by diverter damper because of
high pressure in HP drum
7. TI-1007

AA




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 12. High Temperature
Risk Matrix .
Causes Consequences s L R Safeguards Recommendations Resﬁ?yns'b' Status
R
3. Chocking of STR-1001 1. No water flow to 1|22 | 1.FE-1003
DSH-1001 cause High
temperature in this
module
2. High temperature 122 |2 FT-1003
and high pressure in
HP drum due to no
water flow
3. High temperatureof | 1 | 2 | 2 | 3. Attemperator controll
outlet steam cause temperature between 2
problems in next superheater
equipment 4. TCV-1003
5. TIC(H)-1003
6. TIC(H)-1005
7. block GTG to HRSG path
by diverter damper because of
high pressure in HP drum
4. wrong closing of GLV-01- 1. same as 3.1-3 1 2|2 |1 sameas3.1.1-7
062
5. TCV-1003 failure 1. High temperature 1 | 2| 2 | 1. Attemperator controll
and high pressure in temperature between 2
HP drum due to no superheater
water flow
2. High temperatureof | 1 | 2 | 2 | 2. TIC(H)-1005
outlet steam cause
problems in next
equipment

A4




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 12. High Temperature
Risk Matrix .
Causes Consequences s L Safeguards Recommendations Resﬁ?yns'b' Status
3. Hot spot and tube 1|2 3. block GTG to HRSG path
rupture and leakage by diverter damper because of
high pressure in HP drum
4. TI-1007
Node: 2. HRSG1 Drawings: EK-0126-PR-DW-105
Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 13. Low Temperature
Risk Matrix -
Causes Consequences Safeguards Recommendations Resﬁ?ynS'b' Status
S L
1. low gas flow temperature 1. stop steam produce 1|2 1. 1. PT-96114 and TT-96114
check gas flow temperature
and send " open bypass stack
path " because of Low
temperature or Low pressure
2. P-U801A,B,C work together | 1. More inlet water 1 ]2 1. TI-1002
flow decrease
temperature in HRSG
2. stop steam produce 1|2 2. TE-1002
3. FI-1001
4. FCV-1002A,B
5. FE-1003
6. FT-1003




Node: 2. HRSG1

Drawings: EK-0126-PR-DW-105

Type: Heat Recovery and storage generator Equipment ID:
Design Conditions/Parameters:
Deviation: 13. Low Temperature
Risk Matrix .
Causes Consequences Safeguards Recommendations Resﬁ?yns'b' Status
S L
3. wrong signal to TCV-1003 1. More inlet water 12 1. TE-1005
and wide more open flow decrease
temperature DSH-
1001
2. stop steam produce 12 2. TE-1003

1)




Worksheet

Node: 1. GTG lube oil syatem
Type:
Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar

Deviation: 1. No/Low Flow

Drawings: DWR,No 310V028-147 / SH 8

Equipment ID: GTG 1

GTG guli—Y¥—1—Ff

Risk Matrix -
Causes Consequences R Safeguards Recommendations Resr;?ynSIbll Status
S L R
1. low level in oil tank storage 1. bearing of ball 1 1212 |1 OG%LQ-1 (low alarm in
bearings 67%)
2. gearbox gyrator 1 | 2 | 2 | 2.GLG-5 (local level indicator)
fracture
3. GTG Trip 1 2 | 2 | 3.seal pot to keep ligiid level
constant)
4. low pressure inmain | 1 | 2 | 2
pump due to low flow
and cavitation is
possible
2. Main lube oil PUMP 1. bearing of ball 1 | 2] 2 |1 G96QM-1 send signal to
(G88QM-1) failure bearings DCS and TCP (PIT)
2. gearbox gyrator 1 | 2 | 2 | 2. Emergency pump start to
fracture work
3. GTG Trip 1 | 2| 2 | 3.G88QM-2 as a standbye
pump
3. line rupture in lube oil cooler | 1. bearing of ball 1 122 1;|ﬁ69§N-I1 (PIT) send |_ubeI
H Oll header Iow pressure signal
due to any reason bearings o Do o Tap
2. gearbox gyrator 1 | 2 | 2 | 2 stand by lube oil cooler
fracture
3. GTG Trip 1 | 2| 2 | 3.GVTR-1 (temperature
controll valve)
4. misdirected flow to 1 | 2| 2 | 4 GDT-13AB for check
low pressure section temperature on inlet water line

ay




Node: 1. GTG lube oil syatem
Type:

Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar

Deviation: 1. No/Low Flow

Drawings: DWR,No 310V028-147 / SH 8

Equipment ID: GTG 1

Risk Matrix .
Causes Consequences R Safeguards Recommendations Res;??ynsmll Status
S L R
5. leakage and oil loss 1 | 2| 2 |5 GDT-10A,B for check
temperature on outlet water
6. High temperatureof | 1 | 2 | 2 | line
lube oil
4. chocking of lube oil filter due | 1. bearing of ball 1 | 2 | 2 | 1. anotherlube oil filter as
to any reason bearings stand by
2. gearbox gyrator 1 2 2 | 2. GDPG-5 (differentional
fracture pressure indicator) to show
drty amount
3. GTG Trip 1 2 | 2 | 3.GVPR-2 (pressure
adjustment regulator
4. reverse flow is 1 122
possible
5. high pressureinlube | 1 | 2 | 2
oil system
5. coagulation of lube oil in line | 1. bearing of ball 1|22 1% G_P'M check tlfmp(;arature
; of oil storage tank and start
due to low temperature and bearings G23QT-1.2 (elecrical heaters)
blocking the path in low temperature
2. gearbox gyrator 1 2 2 2. GTTQT-1A,1B,1C check
fracture head lube oil temperature
3. GTG Trip 1 1212
4. reverse flow is 1 1212
possible
6. Chek valve in discharge Main | 1. bearing of ball 1 | 2] 2 |1 G%QM-1(PIT)
lube oil pump failure bearings
2. gearbox gyrator 1 | 2| 2 | 2 G88QM-2 as a stanby pump
fracture
3. GTG Trip 1 | 2| 2 | 3.G88QE-1as an Emergency
pump

ay




Node: 1. GTG lube oil syatem
Type:

Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar

Deviation: 1. No/Low Flow

Drawings: DWR,No 310V028-147 / SH 8

Equipment ID: GTG 1

Risk Matrix .
Causes Consequences R Safeguards Recommendations Respi?ynsmll Status
S L R
7. wrong closing of GVPR-222 | 1. bearing of ball 1 | 2| 2 | 1.G96QN-1 (PIT) send signal
bearings to DCS and TCP
2. gearbox gyrator 1 | 2| 2 | 2.G96QT-2A,2B,2C (PIT)
fracture send signal to DCS and TCP
3. GTG Trip 1 1212
Node: 1. GTG lube oil syatem Drawings: DWR,No 310V028-147 / SH 8
Type: Equipment ID: GTG 1
Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar
Deviation: 2. More/High Flow
Risk Matrix .
Causes Consequences R Safeguards Recommendations ReSF;?ynSIbﬂ Status
S L R
1. High Level of Lube oil tank 1. High pressure in 1 | 1] 1 |1 G96QM-1send signal to
and High discharge rate of main | lube oil system that DCS and TCP (PIT)
pump cause high temperature
2. Damage to bearing 11 1 |2 G69LQ-1 (Highalarm in
and gearbox 77%)
3. GLG-5 (local level indicator)
4. seal pot to keep liquid level
constant)
5. GDT-1 (local temperature
indicator)
2. G88QM-1 & 2 work together | 1. High pressure in 1 | 1] 1 |1 G96QM-1sendsignalto
wrong start of Emergency pump | lube oil system that DCS and TCP (PIT)
cause high temperature

¢




Node: 1. GTG lube oil syatem
Type:

Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar

Deviation: 2. More/High Flow

Drawings: DWR,No 310V028-147 / SH 8

Equipment ID: GTG 1

Risk Matrix .
Causes Consequences R Safeguards Recommendations Res;??ynsmll Status
S L R
2. Damage to bearing 1|11 2-|Cr5]69dQN-1 (}':’lT) send lube |
oil heade High pressure signa
and gearbox to DCS and TCP
3. G69QT-2A,2B,2C (PIT)
4. GTTQT-1A,1B,1C check
head lube oil temperature
3. wide more open of GVPR-2 1. High pressure in 1 1)1 1-|ﬁ69dQN-1 (}':’lT) send lube |
; oil heade High pressure signa
lube 0|I_system that 10 DCS and TCP
cause high temperature
2. Damage to bearing 1 | 1] 1 |2 G69QT-2A,2B,2C (PIT)
and gearbox 3. GTTQT-1A,1B,1C check
head lube oil temperature
Node: 1. GTG lube oil syatem Drawings: DWR,No 310V028-147 / SH 8
Type: Equipment ID: GTG 1
Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar
Deviation: 3. Misdirected Flow
Risk Matrix .
Causes Consequences R Safeguards Recommendations Respi?ynsmll Status
S L R
1. line rupture in lube oil cooler | 1. bearing of ball 1122 1;|ﬁ69chIN-I1 (PIT) send |_Ube|
; oil header low pressure signa
due to any reason bearings o DCS and TCP
2. gearbox gyrator 1 | 2 | 2 | 2. stand by lube oil cooler
fracture
3. GTG Trip 1 2 2 | 3. GVTR-1 (temperature
controll valve)
4. misdirected flow to 1 | 2| 2 |4 GDT-13A,B for check
low pressure section temperature on inlet water line

q0




Node: 1. GTG lube oil syatem
Type:

Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar

Deviation: 3. Misdirected Flow

Drawings: DWR,No 310V028-147 / SH 8

Equipment ID: GTG 1

Risk Matrix .
Causes Consequences R Safeguards Recommendations Res;??ynsmll Status
S L R
5. leakage and oil loss 1 | 2 | 2 | 5 GDT-10A,B for check
temperature on outlet water
6. High temperatureof | 1 | 2 | 2 | line
lube oil
Node: 1. GTG lube oil syatem Drawings: DWR,No 310V028-147 / SH 8
Type: Equipment ID: GTG 1
Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar
Deviation: 4. Low Level
Risk Maitrix -
Causes Consequences R Safeguards Recommendations Resﬁ?ynS'b" Status
S L | R
1. High pumpage rate of main 1. vacume copresserof | 1 | 2 | 2 | 1. G96QM-1 send signal to
pump or G88QM-1 & 2 work lube oil tank DCS and TCP (PIT)
together . .
g 2. leakage and oil loss 1 | 2] 2 |2 G69LQ-1 (Low alarm in
77%)
3. GLG-5 (local level indicator)
4. seal pot to keep ligiid level
constant)
5. GDPG-8 (differentional
pressure indicator)
2. Mlsdirected flow to oil mist 1. vacume copresserof | 1 | 2 | 2 | 1.GPG-7,8 (pressure
seprator skid due to any reason | lube oil tank indicator)
such as High suction rate of 2. damage to L | 2| 2 | 2. GDPG-7 (diffrentional
GMSFAN-1 GMSFAN-1 pressure indicator)
3. GDT (temperature indicator)
4. Mist seprator
5. vents on lube oil system
lines

a1




Node: 1. GTG lube oil syatem
Type:

Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar

Deviation: 5. High Level

Drawings: DWR,No 310V028-147 / SH 8

Equipment ID: GTG 1

Risk Matrix .
Causes Consequences R Safeguards Recommendations Res‘:&ns'b" Status
S L R
1. main pump trip 1. bearing of ball 1|2 2 |1 G69LQ-1 (High alarm in
bearings 77%)
2. gearbox gyrator 1 2 2 2. GLG-5 (local level indicator)
fracture
3. GTG Trip 1 2 2 | 3. G96QM-1 send signal to
DCS and TCP (PIT)
4. Emergency pump start to
work
5. G88QM-2 as a standbye
pump
2. blocking of outlet path due to | 1. bearing of ball 12 2 | 1.G69LQ-1 (High alarm in
any reason (see low flow bearings 77%)
deviatin) 2. gearbox gyrator 1 | 2| 2 | 2.GLG-5 (local level indicator)
fracture
3. GTG Trip 1 2 2 | 3. G96QM-1 send signal to
DCS and TCP (PIT)
4. G96QN-1 (PIT) send signal
to DCS and TCP
5. G96QT-2A,2B,2C (PIT)
send signal to DCS and TCP
3. reverse flow to lube oil tank 1. over filling and oil 1 | 2| 2 | 1.checkvalve in outlet path of
due to any reason such as loss pumps
chocking of filters 2. G69LQ-1 (High alarm in
77%)
3. GLG-5 (local level indicator)
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Node: 1. GTG lube oil syatem
Type:

Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar

Deviation: 6. Low Pressure

Drawings: DWR,No 310V028-147 / SH 8

Equipment ID: GTG 1

Risk Matrix .
Causes Consequences R Safeguards Recommendations Res;??ynsmll Status
S L R
1. No/ Low Flow of lube oil ( 1. bearing of ball 1 | 2] 2 | 1.seeNo/Low flow
see No/Low flow deviations) bearings deviations
2. gearbox gyrator 1122
fracture
3. GTG Trip 1 1212
2. GOCLR-1 & 2 work together | 1. Low temperature of 1212 1% GPT-1 check t;zmp(;erature
; of oil storage tank and start
lube oil that Cause. low G23QT-1,2 (elecrical heaters)
pressure in lube oil in low temperature
system
2. coagulation of lube 1 | 2] 2 |2 GTTQT-1A,1B,1C check
oil in line due to low head lube oil temperature
temperature and 3. G96QN-1 (PIT) send signal
blocking the path to DCS and TCP
4. G96QT-2A,2B,2C (PIT)
send signal to DCS and TCP
3. High suction rate of 1. vacume conditionin | 1 | 2 | 2 | 1.GPG-7,8 (pressure
GMSFAN-1 (oil mist seprator | tubes and damage to indicator)
skid) them 2. GDPG-7 (diffrentional
pressure indicator)
3. GDT-7 (local temperature
indicator)
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Node: 1. GTG lube oil syatem
Type:

Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar

Deviation: 7. High Pressure

Drawings: DWR,No 310V028-147 / SH 8

Equipment ID: GTG 1

Risk Matrix .
Causes Consequences R Safeguards Recommendations Respi?ynsmll Status
S L R
1. More inlet flow due too any 1. Over pressure in 1 | 2| 2 | 1. seemore flow deviations
reason (see More flow lube oil system that
deviations) cause high temperature
as well
2. tube rupture and 1122
leakage
2. lube oil cooler failure due to 1. Over pressure in 1 | 2] 2 |1 GVIR-1 (temperature
any reason such as no water lube oil system that controll valve)
flow cause high temperature
as well
2. tube rupture and 1 | 2| 2 |2 GVPR-2(pressure
leakage adjustment regulator
3. GDT-10A,B for check
temperature on outlet water
line
4. GDT-13A,B for check
temperature on inlet water line
3. chocking of lube oil filter due | 1. bearing of ball 1 | 2 | 2 | 1. anotherlube oil filter as
to any reason bearings stand by
2. gearbox gyrator 1 2 2 2. GDPG-5 (differentional
fracture pressure indicator) to show
drty amount
3. GTG Trip 1 2 2 | 3. GVPR-2 (pressure
adjustment regulator
4. reverse flow is 11212
possible
5. Over pressure in 1122
lube oil system that
cause high temperature
as well
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Node: 1. GTG lube oil syatem
Type:
Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar

Deviation: 7. High Pressure

Drawings: DWR,No 310V028-147 / SH 8

Equipment ID: GTG 1

Risk Matrix .
Causes Consequences R Safeguards Recommendations Res;??ynsmll Status
S L R
6. tube rupture and 1122
leakage
4. oil mist seprator skid failure 1. Over pressure in 1 | 2] 2 |1 GPG-7,8 (pressure
due to any reason such as power | lube oil system that indicator)
failure of GMSFAN-1 cause high temperature
as well
2. Damage to Air filters | 1 | 2 | 2 | 2. GDPG-7 (diffrentional
pressure indicator)
3. Accumulation of 1 2 2 | 3. GDT (temperature indicator)
vapors 4. Mist seprator
5. vents on lube oil system
lines
Node: 1. GTG lube oil syatem Drawings: DWR,No 310V028-147 / SH 8
Type: Equipment ID: GTG 1
Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar
Deviation: 8. Low Temperature
Risk Matrix .
Causes Consequences R Safeguards Recommendations Resr;t(;/nSIbll Status
S L R
1. GOCLR-1 & 2 work together | 1. Low temperature of 1212 1% GPT-1 check t;mp(;erature
; of oil storage tank and start
lube oil that Cause. low G23QT-1,2 (elecrical heaters)
pressure in lube oil in low temperature
system
2. coagulation of lube 1 | 2] 2 |2 GTTQT-1A,1B,1C check
oil in line due to low head lube oil temperature
3. G96QN-1 (PIT) send signal
to DCS and TCP

A




Node: 1. GTG lube oil syatem
Type:

Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar

Deviation: 8. Low Temperature

Drawings: DWR,No 310V028-147 / SH 8

Equipment ID: GTG 1

Risk Matrix .
Causes Consequences Safeguards Recommendations Res;??ynsmll Status
S L
temperature and 4. G96QT-2A,2B,2C (PIT)
blocking the path send signal to DCS and TCP
gthep g
Node: 1. GTG lube oil syatem Drawings: DWR,No 310V028-147 / SH 8
Type: Equipment ID: GTG 1
Design Conditions/Parameters: Tin=100°C , Pin=7.0 bar
Deviation: 9. High Temperature
Risk Matrix o
Causes Consequences Safeguards Recommendations Resp;synsnbll Status
S L
1. lube oil cooler failure due to 1. Over pressure in 1 ]2 1. GVTR-1 (temperature
any reason such as no water lube oil system that controll valve)
flow cause high temperature
as well
2. tube rupture and 1|2 2. GVPR-2 (pressure

leakage

adjustment regulator

3. GDT-10A,B for check
temperature on outlet water
line

4. GDT-13A,B for check
temperature on inlet water line




Node: 2. Gas fuel system
Type:
Design Conditions/Parameters:

Deviation: 1. No//Low Flow

Drawings:

Equipment ID:

Causes

Consequences

Risk Matrix

S

L

R
R

Safeguards

Recommendations

Responsibil
ity

Status

1. Low pressure in Gas fuel

supply

1. incomplete
combustion and Water
is still produced, but
carbon monoxide and
carbon are produced
instead of carbon
dioxide.

1

2

2

1. Gas Flow meter (G96GO-1)

2. Carbon monoxide,
VOC, hazardous air
pollutants (HAP),

and PM Emissions are
primarily the result of
incomplete combustion

2. stop and ratio valve (SRV)

that controll gas speed and
stop controll valve

3. gas compression and
explosion is possible

3. 5 gas controll valve (GCV)

that controll fuel gas

4. GTG failure

4. PIT ( G96FGP-1) send
signal to controll system

2. chocking of gas filter seprator

1. incomplete
combustion and Water
is still produced, but
carbon monoxide and
carbon are produced
instead of carbon
dioxide.

1. GDPG-13AB

2. Carbon monoxide,
VOC, hazardous air
pollutants (HAP),

and PM Emissions are
primarily the result of
incomplete combustion

2. Gas Flow meter (G96GO-1)




Node: 2. Gas fuel system

Drawings:

Type: Equipment ID:
Design Conditions/Parameters:
Deviation: 1. No//Low Flow
Risk Matrix .
Causes Consequences Safeguards Recommendations ReSpi?yns'b" Status
S L
3. gas compressionand | 4 | 2 3. stop and ratio valve (SRV)
explosion is possible that controll gas speed and
stop controll valve
4. ]eakage and gas 4 2 4. 5 gas controll valve (GCV)
Emission that controll fuel gas
5. catastrophic rupter 4 |2 5. PIT ( G96FGP-1) send
due to high pressure in signal to controll system
scrubbers
6. GTG failure 1 ]2
3. wrong closing of SRV due to | 1. leakage and gas 312 1. GTG trip in order to any
any reason such as power failure | Emission is possible 2;2?5:‘ in controll or protectin
due to high pressure in
gas tubes
Node: 2. Gas fuel system Drawings:
Type: Equipment ID:
Design Conditions/Parameters:
Deviation: 2. More Flow
Risk Matrix -
Causes Consequences Safeguards Recommendations Respi?ynsmll Status
S L
1. High pressure in gas supply 1. High pressure in 1|2 1. GVR-26AB
scrubbers and
ctasrophic rupture is
possible
2. gas emission from 3 2 2. Gas Flow meter (G96GO-1)
SRV or GCV and 3. stop and ratio valve (SRV)
explosin that controll gas speed and
stop controll valve

K




Node: 2. Gas fuel system Drawings:
Type: Equipment ID:
Design Conditions/Parameters:
Deviation: 2. More Flow
Risk Matrix .
Causes Consequences Safeguards Recommendations Res;;?ynsmll Status
S L
4. 5 gas controll valve (GCV)
that controll fuel gas
5. PIT ( G96FGP-1) send
signal to controll system
6. 2 fans and gas analysor in
near of SRV and GCV
2. SRV failure due to any reason | 1. gas emission from 312 1.5 gas controll valve (GCV)
such as hydrolic or power SRV or GCV and that controll fuel gas
failure explosin 2. PIT ( G96FGP-1) send
signal to controll system
3. 2 fans and gas analysor in
near of SRV and GCV
4. GTG trip in order to any
problem in controll or protectin
system
Node: 2. Gas fuel system Drawings:
Type: Equipment ID:
Design Conditions/Parameters:
Deviation: 3. Reverse/Misdirected Flow
Risk Matrix -
Causes Consequences Safeguards Recommendations Respi?ynsmll Status
S L
1. chocking of gas filter seprator | 1. revese flow to gas 1|2 1. ZT (G9SR-1,2)
supply
2. gas compressionand | 4 | 2 2. G96GC-21,22,23,24A B
explosion is possible
3. leakage and gas 312 3. GDPG-13A,B
Emission




Node: 2. Gas fuel system

Drawings:

Type: Equipment ID:
Design Conditions/Parameters:
Deviation: 3. Reverse/Misdirected Flow
Risk Matrix .
Causes Consequences Safeguards Recommendations Res;??ynsmll Status
S L
4. catastrophic rupter 4 |2 4. Gas Flow meter (G96GO-1)
due to high pressure in
scrubbers
5. GTG failure 1 2 5. stop and ratio valve (SRV)
that controll gas speed and
stop controll valve
6. 5 gas controll valve (GCV)
that controll fuel gas
7. PIT ( G96FGP-1) send
signal to controll system
Node: 2. Gas fuel system Drawings:
Type: Equipment ID:
Design Conditions/Parameters:
Deviation: 4. Low Pressure
Risk Matrix -
Causes Consequences Safeguards Recommendations Respi?ynsmll Status
S L
1. low gas flow 1. see low flow 1|2 1. see low flow deviations
deviations
2. dirty gas filter seprator 1. High pressure drop 1|2 1. PDI (GDPG-13A,B)
and low gas flow
2. incomplete 1 2 2. Gas Flow meter (G96GO0O-1)
combustion 3. stop and ratio valve (SRV)
that controll gas speed and
stop controll valve




Node: 2. Gas fuel system Drawings:
Type: Equipment ID:
Design Conditions/Parameters:
Deviation: 5. High Pressure
Risk Matrix .
Causes Consequences R Safeguards Recommendations Res;??ynsmll Status
S L R
1. More gas Flow 1. see More Flow 1 | 2 | 2 | 1.see More Flow deviations
deviations
Node: 2. Gas fuel system Drawings:
Type: Equipment ID:
Design Conditions/Parameters:
Deviation: 6. Low Temperature
Risk Matrix -
Causes Consequences R Safeguards Recommendations Resﬁ?ynS'b" Status
S L R
1. Low ambient Temperature 1. there is no important | 1 | 2
problem
Node: 2. Gas fuel system Drawings:
Type: Equipment ID:
Design Conditions/Parameters:
Deviation: 7. High Temperature
Risk Matrix .
Causes Consequences R Safeguards Recommendations ReS[i;t(;/nSIbﬂ Status
S L R
1. No lube oil Flow 1. increase temperature | 1 | 2 | 2 | 1.PIT (G96FGP-1) send

in SRV or GCV and
Fiire or explosion is
possible because of
flammability of natural
gas

signal to controll system

2. TE (GFTCT-1,2)




WHAT IF sladttae 3 Jol> oli—Y—F
Worksheet

System: 1. GTG
Subsystem: 1.

Risk Matrix
What ifs Consequences R Safeguards Recommendations Responsibility
S L R
1. Air filter choking 1. Sedimentation of turbine 11 3 | 3 | 1.self cleaning filter system
blades and (creation of Air pulse)
2. Fatigue and Break turbine 113 ]3
blades
3. incomplete combustion 11
2. IGV (inlet guide vane) failure 1. Surge phenomenon and 11 3 | 3 | I.ifcontroll system fails ,
damage to turbine blades protection system stop GTG
3. stop seal and cooling flow due to | 1. Excessive heating of turbine | 1 3 | 3 | 1. control system
any reason blades
2. Exit hot gases 113 ]3
4. oil deflector or labyrinth failure 1. seal oil leakage 1 3 3 | 1. control system
2. Excessive heating of turbine | 1 | 3 | 3
blades
5. Expansion joint failure 1. High Expansion and 11 3 | 3 | 1.Periodical inspections
contraction due to outlet hot
gases
6. Presence of contaminants in gas 1. Sulfidation 1| 3 | 3 | 1. gas filter seprator
fuel such as Nas,... .
2. Hot corrosion 113 ]3

3. Fatigue and Break turbine 113 1]3

blades
7. Ununiform temperature 1. Fatigue and Break turbine 1133
Distribution in equipment due to blades

frequency of start and Trip




System: 1. GTG
Subsystem: 1.

Risk Matrix
What ifs Consequences R Safeguards Recommendations Responsibility
S L R
8. Presence of foreign body in hot 1. strike to equipment and 1 3
gas flow damage them
2. Deformation of nuzzles 113 ] 3
9. Contaminated oil (Sulfur 1. damage to bearings 11 2 | 2 | 1.OQil filters and experiments
o) 2. Scratches 113 1]3
10. Bubble of lube oil 1. cavitation 11212
2. Scratches 113 ]3
3. Corrosion of equipment 113 ]3
11. High vibrations of turbine and 1. Fatigue and Break turbine 11212
rotor blades
12. Entrance of explosive gases to 1. explosions 4 | 2 | 8 | 1.use of Explosion Proof
to channels and Contact with hot or Equipment and earthing
electrical equipmentil system
13. Oil and Air reaction in hot 1. Varnish phenomenon 1 2 | 2 | 1. check oil quality by
places experiments in order to
ASTM standard and Hitachi
recommendation
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Consequences of overpressure on people

Overpressure, bar Consequences
<1 Individuals should be reasonably safe inside a reinforced structure away
from windows or lying on the ground if outdoors
0.07-0.014 Casualties or fatalities are to be expected as a result of missiles or self-
impact against objects
=>0.21 Dynamic pressure loading is likely to hurl a human being to the ground
0.34 Eardrums rupture
1 Lung damage
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Recommendations Place(s) Used
Need to PT A/B Causes: 2.1.3
Consider LS 1003 Causes: 2.2.1
Review the logic Causes: 2.2.1
Increasing oxygen scavenger chemical Causes: 1.4.4
Call to refinery's shift officer Causes: 1.4.4
Refer to maintenance group Causes: 1.4.5
Consider a check valve on DM water line Causes: 1.6.1
Consider SB (scum breaker) Causes: 1.9.1
Consider a lock in GLV-00-015, 016 Causes: 1.11.1
Consider PCV on recycle line Causes: 1.14.1
Consider press. switch BFW suction Causes: 1.14.5
Considera TT Causes: 1.15.1
Consider a automatically recycle line Causes: 1.18.1
Consider a check valve on DM water line and before DA's inlet Causes: 1.19.1
flange
Down stream unit must not to get service line without utility Causes: 1.19.2
engineering recommendation
Refer to maintenance group Causes: 1.2.3
AP| STD-527 Causes: 2.5.5
ASME PTC 25 Causes: 2.5.5
Consider PT on steam flow line Causes: 2.3.2
Consider FT on water flow Causes: 2.3.2
Consider flow switch on water flow line Causes: 2.3.2
Consider new LT Causes: 2.3.8
Consider LS Causes: 2.3.8
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Abstract

Today, safety plays a very important role at all stages of the life cycle of chemical
processes. One of the most important and essential steps for increasing the level of
safety in existing or under design units is assessment of the existence of risks such
as the release of chemicals in the environment, explosions, etc., that may occur due
to human errors or equipment failures or other factors. The starting point for
comprehensive planning for safety is the recognition of hazards. So far, many
techniques and methods have been created and developed to identify and evaluate
risks, but among them, HAZOP studies and What If analyzes have become the most
commonly qualitative methods to guide the analysis of process hazards in process
industries.

In this research, the safety of the GTG unit process was investigated by quantitative
and qualitative risk assessment methods. These studies were carried out based on
the drawings and design data of this unit. Risk assessment was evaluated by using
a combination of HAZOP and What If techniques for a comprehensive assessment,
because identifying process problems and hazards by using just one method did not
provide adequate coverage. In addition, since these two methods are rooted in the
process industries, their combination was chosen. It should be noted that PHA Pro
software, which has been designed using expert systems, was used for more
accurately identify hazards and reduce study time.

After identifying the probable hazards of the examined nodes and systems and
evaluating them, solutions and suggestions have been presented for controlling and
preventing such problems. Moreover, by using the outputs from qualitative studies,
the potential of chemical leakage and release were investigated in the whole
process. Finally, investigating and modeling the consequences of fire scrubber of
gas turbine fuel was performed by using the PHAST software.

Based on the findings presented in this study and the investigation of the damaging
factors, some recommendations are provided for improving the function and
enhancing the useful lifetime of this unit.

Keywords: Chemical Leakage Modeling, HAZOP, Process Safety, Quality
Evaluation, What If.
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