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Diagram 1 - Plant Overview

Diagram Version: 107  Class: Process Cell Diagram 1 of 36 PagelD: 7
Note
i ) ) Note
Example of using a Caption, Captions These objects are linked to
can be used, for example, for defining diagrams in the model, for
dialog text, and for translations reference. They also prevent the
Captions are text objects linked to a pages being shown as orphaned in
symbol, in this case U36. Model Review.
This is the top level of They are class None and do nothing
the physical heirachy in the database.
Note
u36 Simplified P&ID showing Causes,
, _ Effects and Matrix. =~ Original Cause and
Boiler overview All physical object data is rooted Effect
graphic and Cause from this symbol IE
and Effect matrix

6 Child Page Number h
|7 Contains the number of the page
linked to a symbol.

Click the number, or double click a
symbol to open the page. SIL Results

L y %]
|T Note

Procedural Model Root Object

Boiler Startup
Sequence

All procedural object data is rooted IO List connected to
from this symbol model
High [34]
Combustibles / Note
SLRIREHRES [
Event Trees, with links to the ESD
BT Hardware Concept
Boiler Equipment 33
Damage I_
Event Tree 30
Note -
Original ESD1 Fault
ESD1 Fault Tree This'diagram is scripted to generate Tree
IE tha probabilities from the tree. IE
Note

This model is und=r development.
Please look 53t each diagram and especially the notes.
(Use Cti._G to find all Note objects in the model)

Key Note
Effect * Thismodel covers a Safety Shutdown system only. It would be
- ; possible to also include the DCS, with some development of
ESD Effect with link to logic classes to distinguish the ESD and DCS functions and
hardware.
ESD Cause with

ESD link to logic

000
=]
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Diagram 2 - Boiler Overview

Diagram Version: 108

Class: Unit

Diagram 2 of 36 PagelD: 27

Note

I This diagram could be simplified by sub division into equipment modules, however as the process is fairly simple this has not been done.

BSD Butl Control Room See also See also
ESD BSD Button iai
T £SDO1 Fault Tree Original Cause and
35
[NE2 26
|
Boiler Field startup panel |_ _/HS Control Room
— e High High Steam
Bl |—ESD__| Hoh Ko Stea Low Low Steam
02 ESD Drum Level
01
13
XN (HS- N XN
1 12
NG ATy AT BEE
oiler #1 S/D ontrol Room Boiler #1 Run 2130 ' L
Lamp Common Lamp | 1
Enable ———— T L —
s [ I
Alarms to DCS I NCER ‘
B oy B ey e DN Steam orum By,
Do D) Baes s ‘ Steam Drum ~ Steam Drum
Trident Boiler 1601 Boiler 1601 Air AT TR
Common Fuel Gas Group
Trouble Alarm  Common S/D Common S/D [8N.g046
High High
| _ESD |Fumace
09 Pressure
Effect XY-6370
L ES Oxygen Analyzer De-Energized
XY-6370 J
Loss of Flame m Oxygen Analyzer
Effect XY-6367 XY-6369 X
Low Low Fuel Main Fuel Gas Shutdown Valves Economiser
ESD__| Header Gas T
S0t g T
XV-6367 63 [ 0138
|£ Main Fuel Gas Shutdown Main Fuel Gas Shutdown
Valve Valve . BS- 28
0137 Oy~ Ignitor
2 Transformer
N\ 6056 Interposing
Refinery — E Relay
Gas PT- PSL- 2502 PT- Lowlow
\6045_/ [22K0178 / ESD__| Combustion Air
Top Burner 07 Flow
)
Low Low Fuel "I i
Effect FC-0159 ESD Burner Gas |
05 Pressure .
Main Fuel Gas Control Valve
- = D
FC-0159 High High Fuel Fan
ain Fuel Gas Control ESD | Bumer Gas Mud Drum
alve Effect XY-6365 06 |Pressure
Pilot GasVentValve E
Vvent i
it Com hutd f ‘xv76365 e Piotos Shutc ”ﬁzgﬂ?‘xv Pump 8 ¥ah nrposing Reay
ilot Gas Shutdown Pilot Gas Vent Valve ilot Gas Shutdown ’
Valve Valve interposing RE
Low Lube Oil
Natural E152D Pressure =5 (Ljolv;g Low Lube
Gas il Pressure
P [2512]
\0139 J [z =
Effect XY-6364 XY-6366 [ o N | B
' Pilot Gas Shutdown Valves \.0211_/
} 5] Effect XY-6375 F.D. Fan Lube Effect XY-6373
: ) Oil Pressure -
| — LowLow Piot Lube Oil Aux. Pump Interposing Relay |  Transmitter |Fan Interposing Relay
08 |Pressure 1] [1¢]
D
Overall Cause and Effect Matrix
Cause/Effect Description T See page Effect
Effect FC-0159 Main Fuel Gas Control Valve 5 Effect XY-6370 XY-6373 Notes

[Effect XY-6364 XY-6366
[Effect XY-6365

[Effect XY-6367 XY-6369
[Effect XY-6370

[Effect XY-6373

[Effect XY-6375

[ESDO1

[ESD02

[ESDO3

[ESD04

[ESDOS

[ESDO6

[ESDO7

[ESDO8

[ESD09

[ESD10

[ESD11

[ESD12

[ESD13

High High
lLoss of 7
lLow 1ow Fue’ Header Gas Pressure
lLow L. Fue Burner Gas Pressure
High Hig . F-iel Burner Gas Pressure
lLow Low Combustion Air Flow

lLow Low Pilot Gas Header Pressure
High High Furnace Pressure

[BSD Button

[Control Room BSD Button

lLow Lube Oil Pressure

lLow Low Lube Oil Pressure

[Pilot Gas Shutdown Valves

[Pilot GasVentValve

[Main Fuel Gas Shutdown V ilves
lOxygen Analyzer De-E-rergizer
IFan Interposing Rel

ILube Oil Aux. Pur1 Inte-nosing Relay
lLow Low Steam.Dru.n Level
Steamoruni Pressure

me

6

7

8

9

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
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|Cause is combined into one memory discrete

[This is then used in all related effects

[The memory discrete is named ESD# Active
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Diagram 4 - Boiler Startup Sequence

Diagram Version: 107

Class: Phase

Diagram 4 of 36 PagelD: 21

Note

This diagram is under development. The Flowchart is not complete, but at present shows how the model can represent the flowchart using Special
'_SetSymbols' objects. These link the text in the steps to the obects in the model. This ensures that object references are correct, and that tagname

changes propagate.

e Flowchart has been converted t0 a

Ahanfal Tonchon Chark

Note

Review Status:
Under Development

ReviewStatus special object
shows the development
status of the diagram as set

in page details.

01 Start

Operator Prompt
S01 Start
F.D. Fan

T02 F.D. Fan Running
Operator Confirm

Startup Sequence.pdf

(Source files reference object)

The flowchart is an image from the Horizon Visio-Boiler Startup
Sequence.pdf file. It will be deleted, leaving just this document
reference when the sequence in the model is appproved.

Note

S 02 Verify
Purge

|_SetSymbols special objects
- show a list of settings for

objects in the model
T 03
—

FT-0156.AL = False
FT-0156.At

= False

Permissiveq

S03

Boiler Lightoff 5.

Is F.D. Fan Running

Not Part of
Triconax Start F.O Fan
Sysiem
Verily Purge

IJ:IT 04

XV-6364.DIClosed = True
XV-6366.DIClosed = True
XV-6367.DIClosed = True
XV-6369.DIClosed = True

'Pilot Gas Block Valves Closed

'Fuel Gas Block Valves Closed

Air Flow Verified

Operator to Open Air Dampers to Purge Position

BS-0137.DI = True
BS-0138.DI = True

'Flame not present

Pilot Gas Block Valves Closed

Fuel Gas Block Valves Closed

Fuel Gas Control Valve at Low Fire Position

T 05

PT-6360.AHH = Off
PT-6045.ALL = Off
PT-0130.AHH = Off
ESDO1 Active = False

Flame Not Present

T 06

The Following Shutdown Conditions Mot Present

Local Panel Manual S/D Not Active
Control Reom Manual S/D Mot Active
Fuel Gas Burner Pressure Not High High
Fuel Gas Header Pressure Mot Low Low
|Steam Drum Pressure Mot High High
Boiler Level Mot Low Low (2003 Vaoting}

Pilot Gas Header Pressure Not Low Low

T07

ControlDraw Users

Furnace Pressure Not High High

Lube Oil Pressure Mot Low Low

CiR Operator to C

yole S/0 Button to Reset Logic

Start-Up Permissives Met, Ready To Purge

Field Operator Press "Start Purge” Pushbutton ‘
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Description for Diagram 12 - ESD01

Low Low Steam Drum Level

Diagram 12 - ESD01

Diagram Version: 122  Class: Safety Control Function Diagram 12 of 36 PagelD: 17

[Diagram 2]
LT-0106.AHH

,,,,,,,,,,,,,,, . ESDO1 Active
|

Low Low Steam Drum

[Diagram 2] Level
LT-0134.AHH |
fffffffffffffffff 2003 ’

I
[Diagram 2] ! [used by
LSLL-6046.bInVal : Cross Reference

,,,,,,,,,,,,,,, - Tagname Diagram
ESDQ1 Active 5

8
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Description for Diagram 20 - ESD09

High High Furnace Pressure
Diagram 20 - ESD09

Diagram Version: 96 Class: Safety Control Function

[Diagram 2]
PT-0135.AHH

Used by

Cross Reference

Tagname
ESDO09 Active

Diagram
5
8

ControlDraw Users
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ESDOQ9 Active

High High Fuel Gas
Pressure

Page: 9 of 21
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Description for Diagram 26 - ESD1 Fault Tree
Low Low Steam Drum Level
Diagram 26 - ESD1 Fault Tree

Diagram Version: 121

Class: Control Module

Diagram 26 of 36

PagelD: 15

Formula

TheValue =snginl + sngin2
sngOutl = TheValue

|Fuel Gas Valves l|

|Fuel Gas Valves 2|

XV-6367 XY-6367

Copy of Safire
ESD1 Fault
Tree

=]

XV-6369

XY-6369

LT-0106 LT-0134

LSLL-6046

Note F9 Low Steam Drum Water | Formula
F9 - Put into Run mode to Leyel TheValue =sngInl + sngIn2 + sngIn3 + sngIn4 + sngin5 + sngin6
evaluate the logic & sngOutl = TheValue
Formula
TheValue = snginl * sngin2
sngOutl = TheValue
Fuel Gas Valves Level measurents

XV-CC LT-CC SOV-CC TMR
Event Probability
Low Steam Drum Water Level (1.01E-03
Fuel Gas Valves 6.60E-04
Fuel Gas Valves 1 2.20E-02
Fuel Gas Valves 2 3.00E-02
Level measurents 3.75E-08
XV-6367 1.20E-02
XY-6367 1.00E-02
XY-6369 1.50E-02
XV-6369 1.50E-02
LT-0106 3.10E-03
LT-0134 3.10E-03
LSLL-6046 3.90E-03
XV-CC 9.40E-05
LT-CC 1.50E-04
SOV-CC 7.50E-05
TMR 2.70E-05

Note F9 to Run Calculations!

This diagram is scripted to generate the probabilities from the tree. It does not use the recursive logic
that systems such as Safire deploys (although this is a possible development - ControlDraw is full of
recursive functions)
Instead simple formulae are used for each 'gate’. And's produce the product of the inputs, Or's Add
them. This is programmed into the object dynamics.

Event

N

Developments could link this M:

Low Steam Drum Water Level
Fuel Gas Valves
Fuel Gas Valves 1

ControlDraw Users

Fuel Gas Valves 2
Level measurents
XV-6367
XY-6367
XY-6369
XV-636L
LT-02u6

LT-0134
L'SLL-6046
X\.CC

L' T-CC

SOV-CC

TMR

Formula

TheValue = snginl * sngin2 :
TheValue =sngInl + sngin2 :
TheValue =sngInl + sngin2 :

sngOutl = TheValue
sngOutl = TheValue
isngOutl = TheValue
isngOutl = TheValue
sngOutl = TheValue
sngOutl = TheValue
sngOutl = TheValue
isngOutl = TheValue
isngOutl = TheValue
sngOutl = TheValue
sngOutl = TheValue

TheValue =sngInl + sngin2 + sngin3 + sngin4 + sngln5 + sngin6 : sngOutl = TheValue|

TheValue = snginl * sngIn2 * sngIn3

sngOutl = TheValue
sngOutl = TheValue
sngOutl = TheValue
: sngOutl = TheValue

Page: 10 of 21
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Diagram 30 - Boiler Equipment Damage
Diagram Version: 103  Class: Document Reference Diagram 30 of 36 P

| Equipment Damage |

]

agelD: 24

Tube
Rupture
[Diagram 2] Diagram 2]
ESD [ High Steam Low Steam —E52 é?:;rl;]mgrum
02 Pressure Drum Levell %% | Level _
|£ |£ Diagram 2]
T ESD Low Loyv
13 Lube Qil
Pressure
24
I e - Diagram 2]
Loss of Boiler Feed Boiler Feed Low Lube Oil
Downstream pumps Water Flow Ctrl ESD Pressure
Users Failure L Fail 12
2]
Note

This diagram is shows how an Event Tree can be drawn and linked to the relevant
diagrams. The links are jumps because the diagram is informative rather than
being data generating. An alternative structure could be used where this type of
diagram is actually a data generating parent however at present this model is not
structured that way.

ControlDraw Users
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Diagram 31 - Boiler Event Trees
Diagram Version: 103

Class: Document Reference

Diagram 31 of 36 PagelD: 4

Note

This diagram is shows how an Event Tree can be drawn and linked to the relevant diagrams. The links are jumps because the diagram is informative
rather than being data generating. An alternative structure could be used where this type of diagram is actually a data generating parent however at
present this model is not structured that way.

S| Blue number links to the relevant Cause diagram

InterTock

Diagram 2]
ESD
09

]

High Combustibles / Explosions

ControlDraw Users

Diagram 2]
Loss of
Loss of Flame <'<> Ec%D Flboes of Pilot
Flame
| (4]
Diagram 2][Diagram 2]
ESD ESD
04 05
E L
- Diagram 2
High Low Fuel Low ESD Low Pilot
Furnace Gas Combustio 08 Gas
Pressure Pressure Air Flow |£ Pressure
[Ragzam 2]High Fuel
ESD Gas
06 Pressure
E Diagram|2]
ESD
07
Stack Loss of Air/Fuel Air Flow Combustion
Damper Sunl Controller| | Controller || ¢ " “ro Control
Failure pply Failure Failure P Failure
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Diagram 32 - Copy of Safire ESD1 Fault Tree

Diagram Version: 111

Class: None

Diagram 32 of 36 PagelD: 19

Lo Stapm Drum
Water Laval

Safire version

Fual Gas Valwas

Fual Gas Valve
21
F& VALVE ]
Fual Gas Valma Fusl Fas Solenoid
: £
1.82-1 JE-2
XV-E387 XY-5367

Fault Tree

Ta Ju IO 'y TR ISPV R B

sl

ControlDraw Users

[N VR N I R Y = T )

(]

ESDL
r T T T T 1
INEIR S it e lammid Val - -
Block 'fl " Lewal Transznittac :C_-_Dlﬂ Lal.n Triconsx Logic
Comueem Causs Com=on Cazss Cezmmoen Carass Soher
it Failurs Frilume
1.58-4 TIE-3 OE TE-5
LT-CC SOV-LC THER
1 r 1
Seam Drum Levsl Steam Direm Lavel Sream Drue Laval
Transmttar 1 Transnxitnar 2 Swritch

F&_VALVE 2
Fual Gas Valva Fuel Grs Solsnoid

SO0l s O

SN o O s 00 T

=] 000 C0 T ()

(SR ]

HY-5368

Ow  Ow  Om

LT-0u08 LT-0134 LELL~5046

CURRENT CUT

oy o
W =J
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Diagram 33 - Hardware Concept

Diagram Version: 109

Class: None

Diagram 33 of 36 PagelD: 16

VAC

FIELD PANEL

Primary 110 ~ Primary 110

VAC

Trident Enclosure

Trident Logic Solver,
Comm Module
& 1/0 Modules
Redundant Acopian
24VDC P/S

RACK ROOM

Field Termination Strips

Flame Scanners

Homeru

cable

Ignitor

Fibre

=4

le

devices

Operator Panels, Lights,
Pushbuttons and Bypass
Keyswitches

devices

Flame Scanners

DO to Field devices

Al From Field

DI From Field

BOILER

ControlDraw Users
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Diagram 34 - IO List connected to model
Diagram Version: 108  Class: None Diagram 34 of 36 PagelD: 18

|This shows the original 10 List from Horizon linked to the 10 generated by the model. It is not yet fully resolved.

Tag Description R-S-P Type Page |Usertext
36-XY-6365 Pilot Gas Vent Valve Solenoid 01.03.03 |DO
36-UX-0216 Local Panel Manual S/D Switch 01.02.03 DI
36-HS-0216 Control Room Boiler #1Manual S/D Switch 01.02.01 [DI
36-XY-6364 Pilot Gas Header Shutdown Valve Solenoid 01.03.02 [DO
36-ZSC-6364 Pilot Gas Header Shutdown Valve Closed 01.02.18 |DI
36-ZSC-6365 Pilot Gas Vent Valve Closed 01.02.19 DI
36-ZS0-6365 Pilot Gas Vent Valve Open 01.02.23 DI
36-XY-6366 Pilot Gas Burner Shutdown Valve Solenoid 01.03.04 [DO
36-ZSC-6366 Pilot Gas Burner Shutdown Valve Closed 01.02.20 DI
36-ZSC-6367 Main Fuel Gas Header Shutdown Valve Closed 01.02.21 DI
36-ZSC-6369 Main Fuel Gas Burner Shutdown Valve Closed 01.02.22 DI
36-BS-0137 Pilot Flame Scanner Burner Switch 01.02.14 |DI 2 Pilot Flame Scanner Burner Switch
36-BS-0138 Main Flame Scanner Burner Switch 01.02.15 DI 2 Main Flame Scanner Burner Switch
36-FT-0156 [Combustion Air Flow Transmitter 01.01.01 (Al 2
36-HS-0130 Steam Drum Pressure Bypass Switch 01.02.10 |DI 3 [Stm Drum Pressure Bypass
36-HS-0135 Furnace Pressure Bypass Switch 01.02.11 |DI 3 Furnace Pressure Bypass
36-HS-0156 ICombustion Air Flow Bypass Switch 01.02.12 DI 3 [Combustion Air Flow Bypass
36-HS-6039 Flame Scanner Bypass Switch 01.02.13 |DI 3 Flame Scanner Bypass
36-HS-6041 Pilot Gas Header Pressure Bypass Switch 01.02.06 |DI 3  |Pilot Gas Header Pressure Bypass Switch
36-HS-6045 Fuel Gas Header Pressure Bypass Switch 01.02.07 |DI 3 Fuel Gas Hdr Press Bypass
36-HS-6056 Start Burner 01.02.04 DI 3 [Start Burner
36-HS-6116 Control Room Common Enable 01.02.02 |DI 2 [Control Room Common Enable
36-HS-6360 Fuel Gas Burner Pressure Bypass Switch 01.02.08 |DI 3 Fuel Gas Burner Press Bypass
36-HS-6361 Boiler Level Bypass Switch 01.02.09 [DI 3 |Boiler Lev Bypass
36-HS-6380 Start Purge 01.02.05 |DI 3 |[Start Purge
36-LSLL-6046  |Boiler Level 01.02.16 |DI 26

Boiler Level 01.02.16 (DI 2 Low Low Steam Drum Level
36-LT-0106 Boiler Level 01.01.02 |Al 26

Boiler Level 01.01.02 (Al 2  |Steam Drum Level
36-LT-0134 Boiler Level 01.01.03 Al 26

Boiler Level 01.01.03 (Al 2  |Steam Drum Level
36-PSL-0178 Main Fuel Gas Control Valve at Low Fire Position  |01.02.17  [DI 2
36-PT-0130 Steam Drum Pressure 01.01.07 (Al 2  [Steam Drum Pressure
36-PT-0135 Furnace Pressure Transmitter 01.01.08 |Al 2
36-PT-0139 Pilot Gas Header Pressure 01.01.04 |Al 2
36-PT-0211 F.D. Fan Lube Oil Pressure Transmitter 01.01.09 (Al 2 F.D. Fan Lube Oil Pressure Transmitter
36-UX-6035 Trident Common Trouble Alarm 01.04.25 [Relay 2 [Trident Common Trouble Alarm
36-UX-6357 Boiler 36-1601 Fuel Gas Common S/D 01.04.26 |Relay 2 Boiler 1601 Fuel Gas Common S/D
36-UX-6358 Boiler 36-1601 Air Group Common S/D 01.04.27 |Relay 2  [Boiler 1601 Air Group Common S/D
36-UX-6359 Boiler 36-1601 Boiler Process Group Common S/D [01.04.28  |Relay 2  |Boiler 1601 Boiler Process Group Common S/D
36-UY-6056 Ignitor Transformer Interposing Relay 01.03.01 |DO 2 Ignitor Transformer Interposing Relay
36-XL-0002 Purging Lamp 01.04.04 |[Relay 3 |Purging Lamp
36-XL-0137 Pilot Flame Lamp 01.04.07 |Relay 3 Pilot Flame Lamp
36-XL-0138 Main Flame Lamp 01.04.08 [Relay 3 |Main Flame Lamp
36-XL-0216-R Boiler #1 Run Lamp 01.04.01 |Relay 2 Boiler #1 Run Lamp
36-XL-0216-S Boiler #1 S/D Lamp 01.04.02 |Relay 2 Boiler #1 S/D Lamp
36-XL-6056 Ignitor Lamp 01.04.06 |Relay 3 [ignitor Lamp
36-XL-6362 Purge Permissives Met Lamp 01.04.03 |Relay 3 Purge Permissives Met Lamp
36-XL-6363 Burner Permissives Met Lamp 01.04.05 |Relay 3 [Burner Permissives Met Lamp
36-XY-6367 Main Fuel Gas Header Shutdown Valve Solenoid 01.03.05 [DO 26
36-XY-6369 Main Fuel Gas Burner Shutdeyvn /alve Solenoid 01.03.06 |DO 26
36-XY-6370 Oxygen Analyzer Interposing Ralay 01.03.07 |DO 2 |Oxygen Analyzer
36-XY-6373 F.D. Fan S/D Interposing Pelay 01.03.09 [DO 2 |FD Fan Interposing Relay
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Diagram 35 - Original Cause and Effect
Diagram Version: 119  Class: None Diagram 35 of 36 PagelD: 14

e
if
LR
CAUSE & EFFECT MATRIX i
gi
HORIZON -
E
UNIT/EQUIPMENT NO. BlE |38 5le e
Boiler #1 AR IEAR AL
&
o
[
TAG NO TY=E EE auTEUT EFFECT LMD DArE 3 -4
STATE RS PONSE TIVE = 5
T | @ ]
KH-BIST . = a
m_g& D.O FC  [Main Fuel Gas Shutdown Valves Closed E = § 2z
Els|8 Z|=
FC-0I58  |DCS | MA |Main Fuel Gas Control Valve % s |22 e oz
; E|lZ2|5|2|5| |52
i:?;ﬁ; Do FC |Pilot Gas Shutdown Valves Closed 221918z 8|d|s
R slE|2|5|5|=%|¢8
@ T35
xr-85 DO FO  |Pilot Gas Vent Valve Open HE “l=1z|3|2
S alalc|=]|2
iy g | O =
Note wr-emo [Do off  |Oxygen Analyzer DeEnergized c e ‘;_? ‘;_'J, c;n 2 =
= | =22 S o
Here the original Cause and Effect chart wi-g7s Do | off |Lube O Aux. Pump Interposing R Stant =l=slojoj0lale
has been pasted in as a picture. tzlo |2 |o|o 5|85 |58
ControlDraw does Cause and Effect HY-EITI DO off  [FD Fan Inteposing Relay Stop FE|le [ (v |w . (= =]
charts via a collection of objects and links "
and a matrix, as shown on the process f_ o alalo|ale -
overview diagram Tleolalalalala
B ¢ BB B3B8 (5|88
N A S -
BolRk| P[RR R |k |k |
PROCESS DEVIATION TYPE [ LOGIC TAG NO. 0 TRIP SE7 PLOT MAINT. BYPASS OPERATING RANGEILIMIT HER R Notes
D LSLL-B048 X 5eC 0-
Low Low Steam Drum Level Al | Zoo2 LT-0108 xsec i HS-6381 D-30 "we 1Tlx|c|x|x | X
Al LT-0124 5ol 0-30 'we
2 [High High Stearm Drum Pressurs Al oot FT-0130 | s 0 - 1000 psi HS-0130 700 psi 2 X|Cc| X[ x| X
- . BS-0120 - -
3 |Loss of Flame DI | 2uo2 X 560 - HS-§032 - s |lx|c x| x| x
4 |Low Low Fuel Header Gas Pressure A ool PINGED4S P 0 -75 psig HS-8045 10 psig 4 x| c X
& [Low Low Fuel Bummer Gas Pressure Al ool | PT-6360 ®sec 10 psig HS-6380 D- 320 psig 5 X|c X
& [High High Fuel Bumer Gas Pressure A ol | PT-6360 P 28 psig HS-8380 D - 30 psig 8 X|c X
Low Low Combustion Air Flow ALN 1ot FT-0156 xsec HS-0158 TRl x| Xx]|X
& |Low Low Pilot Gas Header Pressure Al oot PT-013% X sec 0 - 10 psig HS-f041 @ psig gl x| Cc| XX |X
@ |High High Fumnace Pressure Al oot PT-0135 X sec 515w, HS-0135 gl X |Cc|®X|X|X
10 [ESD Button D ool UX-0216 - - - - 0 X [ I S I § X
11 |Control Room ESD Button DI | 2002 | HS-0216 (Note 1) - - - - 1 X|c|x|X]|X
12 |Low Lubke Qil Pressure Al oot PT-0211 X sec 0 - 25 psig - 2 psig 12 X
13 |Low Low Lube Oil Pressure Al oot PT-0211 X sec 0 - 25 psig - 2 psig VX[ XX | X | X[X]|X
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Diagram 36 - SIL Results
Diagram Version: 97 Class: None Diagram 36 of 36 PagelD: 6

|Origina| pasted in for reference

esdstuff

PFD HRF |Safety Function PFD HRF [Calc SIL |[Req SIL

ESD1 Low Low Steam Drum Level 1.49-E-03 670 2

ESD2 High High Steam Drum Pressure Pressure|1.76-E-02 60 |1 1

ESD3-1 [Low Low Fuel Gas Pressure 1.58E-03 635 (635 |2 2

ESD3-2 |High High Fuel Gas Pressure 1.58E-03 635 |635 (2 1

ESD3-3 |Low Low Pilot Gas Pressure 1.58E-03 635 |635 |2 2

ESD3-4 |Loss of Combustion Air 1.88E-03 532 |532 |2 2

ESD3-5 [High High Furnace Pressure 1.58E-03 635 [635 |2 2
|Tab|e from this model for class Safety Control Function (data not |
RealTdg PFD HRF | Calc SIL | Rec SIL [Usertext
U36.ESDO1 1.49E-03 2 2 Low Low Steam Drum Level
U36.ESDO02 1.76E-02 2 2 High High Steam Drum Pressure
U36.ESDO05 1.58E-03 2 2 Low Low Fuel Burner Gas Pressure
U36.ESD06 1.58E-03 2 2 High High Fuel Burner Gas Pressure
U36.ESD08 1.58E-03 2 2 Low Low Pilot Gas Header Pressure
U36.ESD09 1.58E-03 2 2 High High Furnace Pressure
U36.Effect XY-6367 XY-6369 Main Fuel Gas Shutdown Valves
U36.Effect FC-0159 Main Fuel Gas Control Valve
U36.Effect XY-6364 XY-6366 Pilot Gas Shutdown Valves
U36.Effect XY-6365 Pilot GasVentValve
U36.Effect XY-6370 Oxygen Analyzer De-Energized
U36.Effect XY-6375 Lube Oil Aux. Pump Interposing Relay
U36.Effect XY-6373 Fan Interposing Relay
U36.ESD03 1.58E-03 2 2 Loss of Flame
U36.ESD04 1.58E-03 2 2 Low Low Fuel Header Gas Pressure
U36.ESD10 1.58E-03 2 2 BSD Button
U36.ESD11 1.58E-03 2 2 Control Room BSD Button
U36.ESD12 1.58E-03 2 2 Low Lube Oil Pressure
U36.ESDI3 T.58E-03 Z Z Tow Low Lube Oil Pressure
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Data Report: Safety Control Functions

ObjectTag | page PageIDI Page Tag |ReaITag External Tag ILogic [ PFD| HRFI Calc SIL| Rec SIL
ESD 2 27 ESDO1  U36.ESDO1 0.00149 2 2
ESD 2 27 ESDO2  U36.ESD02 0.0176 2 2
ESD 2 27 ESDO5  U36.ESDO5 0.00158 2 2
ESD 2 27 ESDO6  U36.ESD06 0.00158 2 2
ESD 2 27 ESDO8  U36.ESDO8 0.00158 2 2
ESD 2 27 ESD09  U36.ESD09 0.00158 2 2

Effect U36.Effect
Effect XY- 2 27 XY-6367  XY-6367

XY-6369 | XY-6369

Effect U36.Effect
Effect FC- 2 27 FC-0159 | FC-0159

Effect U36.Effect
Effect XY- 2 27 XY-6364  XY-6364

XY-6366 | XY-6366

Effect U36.Effect
Effect XY- 2 27 ¥Y-6365 | XY-6365

Effect U36.Effect
Effect XY- 2 27 %v-6370 | XY-6370

Effect U36.Effect
Effect XY- 2 27/ xy-6375 XY-6375

Effect U36.Effect
Effect XY- 2 27 ¥v-6373 | XY-6373
ESD 2 27 ESDO3  U36.ESDO3 0.00158 2 2
ESD 2 27 ESDO4 | U36.ESDO04 0.00158 2 2
ESD 2 27 ESD10  U36.ESD10 0.00158 2 2
ESD 2 27 ESD11  U36.ESD11 0.00158 2 2
ESD 2 27 ESD12  U36.ESD12 0.00158 2 2
ESD 2 27 ESD13  U36.ESD13 0.00158 2 2
ESD 2 27 ESDO7  U36.ESDO7 0.00158 2 2
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Data Report: Alarm Set points

RealTag Caption | Point SPI ScaIeMinl ScaleMax| EngUnits | Message
U36.FT-0156 AH 9999999 0 100
U36.FT-0156 AHH | 9999999 0 100
U36.FT-0156 AL 0 0 100
U36.FT-0156 ALL 0 0 100
U36.LT-0106 AH 9999999 0 100
U36.LT-0106 AHH | 9999999 0 100
U36.LT-0106 AL 0 0 100
U36.LT-0106 ALL 0 0 100
U36.LT-0134 AH 9999999 0 100
U36.LT-0134 AHH | 9999999 0 100
U36.LT-0134 AL 0 0 100
U36.LT-0134 ALL 0 0 100
U36.PT-0130 AH 9999999 0 100
U36.PT-0130 AHH | 9999999 0 100
U36.PT-0130 AL 0 0 100
U36.PT-0130 ALL 0 0 100
U36.PT-0135 AH 9999999 0 100
U36.PT-0135 AHH | 9999999 0 100
U36.PT-0135 AL 0 0 100
U36.PT-0135 ALL 0 0 100
U36.PT-0139 AH 9999999 0 100
U36.PT-0139 AHH | 9999999 0 100
U36.PT-0139 AL 0 0 100
U36.PT-0139 ALL 0 0 100
U36.PT-0211 AH 9999999 0 100
U36.PT-0211 AHH | 9999999 0 100
U36.PT-0211 AL 0 0 100
U36.PT-0211 ALL 0 0 100
U36.PT-6045 AH 9999999 0 100
U36.PT-6045 AHH | 9999999 0 100
U36.PT-6045 AL 0 0 100
U36.PT-6045 ALL 0 0 100
U36.PT-6360 AH 999994 0 100
U36.PT-6360 AHH | 9952929 0 100
U36.PT-6360 AL 0 0 100
U36.PT-6360 ALL ( 0 0 100
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Data Report: Con

rol System IOList

| 10 Type I Node [ Card | Channel

ObjectTag page| RealTag

csDO 29 U36.UX-6035.DO

csDO 29 U36.UY-6056.DO

csDO 29 U36.UX-6357.DO

csDO 29 U36.UX-6358.DO

csDO 29 U36.UX-6359.DO

csDO 29 U36.XL-0216-R.DO

csDO 29 U36.XL-0216-S.DO

csDI 28 U36.LSLL-6046.DI

csAl 27 U36.LT-0106.Al 01 01 02
csAl 27 U36.LT-0134.Al 01 01
csAl 27, U36.PT-0130.Al 01 01
csDI 28 U36.BS-0138.DI

csDI 28 U36.BS-0137.DI

csDI 28 U36.HS-6116.DI

CsAl 27 U36.PT-6045.Al 01 01
csAl 27, U36.PT-6360.Al 01 01
csAl 27, U36.FT-0156.Al 01 01
CsAl 27, U36.PT-0139.Al 01 01
CsAl 27 U36.PT-0135.Al 01 01
csAl 27, U36.PT-0211.Al 01 01
csDOSov 25/ U36.XV-6367.DOSov

csDIClosed 25 U36.XV-6367.DIClosed

csDOSov 25 U36.XV-6369.DOSov

csDIClosed 25 U36.XV-6369.DIClosed

csDO 29 U36.FC-0159.DO

csDOSov 25/ U36.XV-6366.DOSov

csDIClosed 25 U36.XV-6366.DIClosed

csDOSov 25 U36.XV-6364.DOSov

csDIClosed 25 U36.XV-6364.DIClosed

csDOSov 25 U36.XV-6365.DOSov

csDIClosed 25 U36.XV-6365.DIClosed

csDIOpen 25 U36.XV-6365.DIOpen

csDOSov 25 U36.XY-6370.DOSov

csDI 28 U36.PSL-0178.DI

500 | 20 UssBoter et carp

500 | 20 USSPl Feldsarp

soi | 28 5 poler il carup

00 | 20 USSBolerFedctrup

o | R

500 | 20 USsBoterHeldsarup

o | m

500 | 20 USSBolerFeldctrup

50 | 20 UShBolerHedcarp

o | R

csDI o8 U36.Boiler Field startup

panel.HS-6041.DI
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ObjectTag pagel RealTag | 10 Type l Node { Card | Channel
U36.Boiler Field startup

csDI 28| hanel.HS-6045.DI
U36.Boiler Field startup

csDI 28| hanel.HS-6056.DI
U36.Boiler Field startup

csDI 28| panel.HS-6360.DI
U36.Boiler Field startup

csDI 28 panel.HS-6361.DI
U36.Boiler Field startup

csbI 28 panel.HS.DI
U36.Boiler Field startup

csDI 28| hanel.HS-6380.DI

csDI 28 U36.LSL0131.DI

csDI 28 U36.LSH0131.DI

csDI 28 U36.HS.DI

csDO 29 U36.XY-6375.DO

csDO 29 U36.XY-6373.DO
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