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Control of System Software as per clause 5.18 of API 16D edition 3rd.

Purpose
I.1.  The scope of this procedure for BOP control system software design verification.

installation and validation procedure. It also includes software FMEA and its maintenance.

Reference documents

2.1. APll16D

General requirement as per clause 5.18.1 of AP116D

3.1. The control system software requirement per customer should be fulfilled. The proof of
fulfilment should be verified . documented and provided to customer. The Proof of
fulfilment is tobe covered through Factory Acceptance Test (FAT) procedure for

indivisual control unit.

3.2.  The referance standards and process involved in the design and development of the
system software is tobe followed properly.
3.3.  The processes involved in Design and Development beside upgrdation of software is tobe

documented with traciblity records and revision no. (eg: The PLC input and Output
addressing to be preseved with identification no.)

3.4.  The software is passoward protected to prevent its use by the person do not have in
proper knowledge of design and deveoploment of software.

3.5.  Software used- 10.0 PAC Machine Edition Professional Development Suite or simatic
step 7 version 19.0
programming language - Ladder Diagram OR LD
Standard used- IEC 61131-3

programmable logic controller (PLC) used — EMERSON or SIEMENS

Classification of Software Life Cycle Process as per clause 5.18.2 of API 16D

Software life cycle is process by which software is developed . deployed and sucesslully
installed on the control unit.
The software life cycle process shall include the following:

4.1.  Software functional specification
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Software Design and Development
Software Verification and Validation

Software Production and Maintenance

5. Software functional Specification per clause 5.18.3 of API16D

Y

5.2

3.3

5.4.

All the functional specfication is documented per clause 5.18.3.1 of API16D in
Annexure 'A' of SARA SAE/R&D-TP-0198

All the additional functional specification is documented per clause 5.18.3.2 of AP116D
in Annexure 'A' of SARA SAE/R&D-TP-0198

Technical requirment of system capabilities represent in checklist and documented per
clause 5.18.3.3 of API 16D in Annexure 'A' L)f‘SARA SAE/R&D-TP-0198

Software functional specification review format documented per clause 5.18.3.4 of

API16D in Annexure 'B' of SARA SAE/R&D-TP-0198

6. Software Desion and Development as per clause 5.18.4 of API 16D

6.1

6.4
6.5

6.6

L7

7. Software Validation and Verification as per clause 5.18.5 of AP1 16D

Software design review should be conducted and tested at different stages as per clause
5.18.4.1 of API 16D. All panel should be tested individualy at preliminary , critical and
final design stages and documented in Annexure 'B' of SARA SAE/R&D-TP-0198
The system design architecture drawing includes system topology.logic flow diagram as
per clause 5.18.4.20f API16D and documented in Annexure 'C' of SARA SAE/R&D-
TP-0198

Failure modes effect analysis (FMEA) per clause 5.18.4.3 of API116D is tobe carried out
and documented in Annexure 'G' of SARA SAE/R&D-TP-0198

The design and development of software code should follwed per IEC standard.

The software code includes the design and devoplement of programming software that it
could be understood and implemented by other relevant software engineer. as per clause
5.18.4.5 of AP116D

Softcopy of installation and devoplement tools guide should be documented as per
clause 5.18.4.6 of AP116D (manufecturer, software plateform and version) .

Software itself enables developer to provide the possible solution if some error occured.

Generally.this is possible by using PLC software inbuilt.




(z‘«:) ' | SARA SAL ENGINEERING SPECIFICATION
@ oppaen CEomen | Section: SES 26 — 853
ikt Issue:  “A” Rev No: “2” i
Eff. Date: 20-12-2024 Page: 4 of 31

7.1  Software verification and validation for BOP control system enable user to provide local,
system and global effect per Annexure 'G' of SARA SAE/R&D-TP-0198

7.2 PLC Software enable and validate all the operational logic , instructions and
communication parameter

7.3 The Individual software component testing is tobe documened in Annexure'B' of
SARA SAE/R&D-TP-0198

7.4 Assembled panel testing performance is tobe documened in Annexure'B' of SARA
SAE/R&D-TP-0198

7.5 Every line of code and correspounding logic path having statement true/false is tobe
executed at least once. This facility is availble in ple software itself.

7.6 The Software integration level test is tobe done to test the complete integrated Modules
beside testing individually before integrating the components. Once all the module are
tested.software integration testing is done by integrating all the modules and the system
as a whole is tested. and the result is tobe documented in Annexure'B'

7.7 The testing shall be performed with BOP control unit per Factory Acceptance Test
procedure (FAT).

7.8 In case of failure of the communication between the panels provision of communication
fail alarm is to be incorporated through software.

7.9  Every line of code and logic path shall be tested as part of white box testing as per
Annexure 'E'

7.10 Single Unit funcitionality which provides input v/s output shall bee treated as black box

testine as per Annexure 'B', Annexure 'F' & Annexure 'A'
D - 5

8. Software Production and Maintenance as per clause 5.18.6 of API 16D

8.1. The modification to existing software shall be reviewed and documented in softcopy
(retain old program and modify program)

8.2. The PLC software is developed ,deployed and installed under shoftware development
life cycle (SDLC) with traciablity records.

8.3. The Updated software if amended is tobe reviewed and documented in softcopy.

8.4. The software shallbe recorded with its current revision having all the details i.e.date.
time, reason, unique identification and name of person conducting change. Software
Back-up is tobe stored in safe location seperately. in Annexure'H'

8.5. Risk assesment is not to be carried out for software scurity beingss Jnal excess and

internet accessiablity to software.
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8.6. The latest version of manufacturer supplied software platform is to be used to create PLC
Programme for control unit.Date of incorporation of latest software platform is tobe

recorded.
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Annexure 'C'
SOFTWARE FUNCTION PROCEDURE FOR PLC SLAVE PANEL

OBJECTIVE: TO CREATE A BLOCK DIAGRAM WHICH WILL SHOW HOW A VALVE CAN BE
OPERATED FOR OPEN & CLOSE FUNCTIONS
BASIC LAYOUT: (A) FOR OPEN FUNCTION

STEP 1 STEP 2: STEP 3: STEP 4:
PRESS ONE BIT orp SOLENOI
PUSH FROM SLAVE | 1S MODULE D VALVE
. PANE *| RECEIVE e OF » (ON
l}UTTO THIS BIT 1S = )
D IN /P SEND TO MASTER SENDS TO MASTER
NTO MODUL MASTER SOLENOID <433 . %
OPEN E OF PLC PANEL PANEL VLV. PANEL)
' 5 : - WILL RECEIVE
VALVE SLAVE e
(DIGITA i HOLD |
B gy THIS BIT SIGNAL
SIGNAL FOR 5
WILL BE SEC
GENERA
£ED) STEP 7: STEP 6: STEP 5: |
n THE COIL
250){”\ PROXIMITY ‘g;: IIJVNE]T X AIR SIGNAL TO Y
DETECTS SENSES MOVES OPERATE VLV, SOLENOID
& SENDS | VLV.POS. TO OPEN VI:V
INPUT POSITION GETS 7
SIGNAL ACTUATE
TE D&
AMPLIFI FURTHER
ER ON OPERATES
MASTER —
PANEL.
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STEP STEP STEP 10:
AMPLIFIED Lalln 23 B
APLIELTE e » IF WITHIN & STEP 4, THE
o MASTER | SENEETE | Houp BIT
BRsa b RECEIVES THIS WILL BE
BY INPUT INPUT BIT RELEASED
MODULE OF WHEN THIS
P ELSE, IF el )
ok i ol RECEIVED.
[ SEC THIS THEN THIS
[ St o BIT GOES TO
STEP 12: RECEIVED OUTPUT
by MODULE OF
DETAILS SLAVE
WILL BE PANEL.
SAVED PLC SLAVE MODULE, IN THIS
FOR THIS || CASE. ALSO WILL RECEIVE BITS STPEE
BIT ON FROM MASTER THESE WILL BE : >
FUNCTIO FOR THE FOILIOWING AS SHOWN |
THIS OUTPUT
MODULE SENDS
SIGNAL TO THE
FIRST BIT SECOND BIT THIRD PILOT LIGHT
WILL GOES TO O/P BIT FOR VAL. OPEN
ACTUATE MODULE OF GOES GLOWS
THE POP UP SLAVE PANEL TO O/P
SCREEN FOR || TO GENERATE | | MODU v
FUNCTION A FLASH LE OF DETAILS WILL BE
FAIL. SEQUENCE (I SLAVE SAVED FOR THIS
SEL UM t0 BIT WHEN VALVE
PILOT LIGHT HORN.
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NOW THESE THREE BITS WILL HAVE TO RESET BY ACKNOWLEDGE (ACK.) BUTTON ON
THE SLAVE MODULE.

STEP 13: STEP 14: STEP 15; STEP 16:
ACK. CAN WHEN THIS BIT THIS RESET
BE DONE .| ACK. | WILL WL
EITHER "| BUTTON IS | CORRESPO 4 CHANGE THE
FROM PRESSED, NDINGLY STATE OF
TOUCH THIS BIT MOVE TO BITS (HIGH TO
SCREEN OR GOES TO THE ; LOW) IN THE
RESET PUSH INPUT OF MASTER MASTER
BUTTON ON SLAVE PANEL.

PANEL. PANEL.
STEP 17:
A 4

NOW THE SCREEN
POP UP WILL BE
RESET, FLASH
WILL STOP &
HORN WILL BE
SILENCED IN THE
SLAVE PANEL.

(THIS WILL BE BECAUSE THERE WILL BE NO SIGNAL FROM MASTER PANEL FURTHER)
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BASIC LAYOUT: (B) FOR CLOSE FUNCTION
STEP 1: STEP 2 STEP 3: STEP 4:
PRESS ONE BIT o/P SOLENOI
PUSH L5 e MODULE D VALVE
BUTTON ' RECEIVE A OF (ON
TO D IN /P | MASTER MASTER
CLOSE MODULE |THIS BITIS|  pANEL SENDS PANEL)
VALVE OF PLC SEND TO WILL 10 RECEIVE
(DIGITAL SLAVE MASTER | yoLp . | SOLENOI | 7y
SIGNAL PANEL PANEL | tHisBiT | D VLV. SIGNAL
WILL BE FOR 5
GENERA SEC
TED)
STEP 7: STEP 6 STEP 5;
A A
PROXIMIT VALVE THE COIL
Y ON UNIT ON
< DETECTS |e MOVES [ e SOLENOI
& SENDS PROXIMITY SENSESVLV.POS. | 1O SIGNALTO | D VLV.
INPUT CLOSE OPERATE | GETS
SIGNAL bk ACTUATE
TO D&
FURTHER
OPERATE
S THE
! VALVE
ON
ACCUMU
LATOR
UNIT.
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STEP 10:
STEP 8: STEP 9:
AMPLIFIED INPUT T(’)I‘WEIT STEP
SIGNAL IS MODULE , THE HOLD
RECEIVED o OF o Bl \1\”]:[4 BE
| BY INPUT MASTER IF within s sec THis BiT s | NELEASED
RECEIVES RECEIVED WHEN THIS
- . BIT IS
'B]P;!S Srki RECEIVED.
< ELSE, IEwiTamN | THEN THIS 5
5 SEC THIS BIT IS g'&cl;(dhrs I'c
.| NOT RECEIVED LA
DETAILS STEP 12:) MODULE OF
WILL BE PLC SLAVE MODULE, IN THIS CASE ?"AEYE
SAVED FOR ALSO WILL RECEIVE BITS FROM s
THIS BIT ON MASTER .THESE WILL BE FOR THE X
FUNCTION FOLLOWING AS SHOWN BELOW g
EALL STEP 11
A 4
h 4 Y v THIS
FIRST BIT SECOND THIRD BIT OUTPUT
WILL BIT GOES GOES TO MODULE
ACTUATE TO O/P orp SENDS -
THE POP MODULE MODULEOF | | PIONAL &
upP OF SLAVE SLAVE TO THE PILOT
SCREEN PANELTO | | BLOW LIGHT FOR
FOR GENERATE | | HORN. VALVE
FUNCTION | | A FLASH ot
FAIL. SEQUENCE GLOWS
(I SEC ON ‘
& 1 SEC DETAILS WILL BE
OFF) OF SAVED FOR THIS
PILOT BIT WHEN VALVE
LIGHT OPERATES

NOW THESE THREE BITS WILL HAVE TO RESET BY ACKNOWLEDGE (ACK.) BUTTON ON
THE SLAVE MODULE.
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STEP 13: STEP 14: STEP 15; STEP 16:

ACK. CAN BE " WHEN ACK. »| THIS BIT | THIS RESET
DONE EITHER | BUTTON IS WILL WILL
FROM TOUCH PRESSED, CORRESPOND CHANGE THE
SCREEN OR THIS BIT INGLY MOVE STATE OF
RESET PUSH GOES TO TOTHE BITS (HIGH
BUTTON ON INPUT OF MASTER TO LOW) IN
PANEL. SLAVE PANEL. - THE MASTER

PANEL.

STEP 17,

y

NOW THE
SCREEN
B@PILIP
WILL BE RE

(THIS WILL BE BECAUSE THERE WILL BE NO SIGNAL FROM MASTER PANEL FURTHER)
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Annexure 'D’
TROUBLESHOOTING GUIDE FOR SMART CONTROL PLC PANEL

FAULT - 1: ON TURNING ON THE PANEL, NOTHING COMES UP

FAULT -2: AC-DC CONVERTER (SMPS) IS SUSPECTED TO RECEIVE MAINS SUPPLY
& CONVERT TO DC
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FAULT - 3: PROBLEMS OBSERVED ON PLC MODULES

POWER SUPPLY
CPU MODULE
INPUT MODULE/s
OUTPUT MODULE/s
ANALOG I/O

Y VY Vv YY

TO BRING THE PLC INTO RUN MODE FOLLOW THE
STEPS BELOW:

STEP -2
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FAULT-5: NO COMMUNICATION BETWEEN MASTER PANEL & SLAVE PANELS.

1F FAULT IS SUCH THAT THERE 1S
NO COMMUNICATION AMONG THE
PANELS .MAKE THE FOLLOWING'
CHECKS ONE BY ONE,

4.5.1° STER1
> FIRSTLY VERIFY THAT ALL THE PANELS ARE
SWITCHED ON

>NOW ENSURE THAT ALL PANELS ARE IN RUN
MODE.

5TO CHECK WHETHER PANELS HAVE PROGRAM
STORED IN EACH OF THEM, PRESS LAMP TEST
BUTTON (LTB).

>NOW IF WORKING ON PANELS WITH TOUCH
SCREEN, ON PRESSING LTB, ALL LIGHTS WILL
COME UP, IF PROGRAM 1S STORED IN CPU
MODULE.

>IF WORKING WITH DIGITAL GAUGS, ON
PRESSING LTB, LIGHTS WILL COME UP FOR
MOTOR RUN & ALARM INDICATION.

>NOW IT ABOVE CONDITION IS NOT SATISFIED
THEN PROGRAIM NEEDS TO BE STORED INTO THE
PLC CPU MODULE.

SEE STEPS 3.7.1 -3.7.3

>DURING THIS PROCESS ALSO MAKE SURE THAT
I/P BIT IS GENERATED EVERYTIME LAMP TEST IS
PRESSED.ELSE CHECK WIRE CONNECTION FOR
LAMP TEST.

452 STEP2
> CHECK THE PLUG & SOCKET OF COMM. CONNECTOR TO BE
LOOPED PROPERLY.IF FOUND LOOSE TIGHTEN THEM.

>CABLE WIRES MUST BE FIRMLY CRIMIVIPED INTO PINS OF
SOCKET, IF FOUND LOOSE AGAIN DISMANTLE IT AND CRIMP,

>COMMUNICATION CABLE TO BE CHECKED FOR ANY
BREAKAGES OR TAMPERED IN BETWEEN THEIR LENGTHS.

=|F CABLE FOUND NOT FiT FOR USE, REPLACE THE COMPLETE
CABLE, :

>CHECK THE WIRING CONNECTIONS OF GENIUS BUS
CONTROLLER

>|F USING SERIES 90-30 PLC SEE THAT SER 1, SER 2 FROM
MASTER IS CONNECTED IN SERIES WITH SLAVES & SHLD [N &
SHLD OUT ARE LOOPED AS PER DRAWING.

>IF WORKING WITH VERSA MAX PLC MODULES TWO
POSSIBILITIES EXIST,

IF WORKING ON WIRED ETEHRNET COMM. FOLLOW FIRST
FOUR STEPS AS ABOVE.

IF WORKING WITH WIRELESS MIODULE ENSURE FOR
ACCURATE CONNECTIONS B/W PLC TO SWITCH & SWITCH TO
ANTENNA, SEE OPERATIONAL MANUALS FOR DARWINGS.
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FAULT- 6: NO READINGS IS OBSERVED ON DIGITAL GAUGES

6.1 DIGITAL METERS (DM) ARE USED TO SHOW
PRESSURE READINGS OF ACCUMULATOR,
MANIFOLD, ANNULAR & RIG AIR ¥

 PRESSURE.POSSIBILTY EXIST THAT THESE ; i\

DIGITAL METERS (DM) WOULD NOT SHOW
READINGS OR WOULD NOT WORK AS = 4
DESTRED. FOLLOW THESE TROUBLE SHOOTING 3
. STEPS

6.1.1
{F DM IS NOT SHOWING ANY READINGS FIRSTLY
CHECK THE 24 VDC SUPPLY ON IT.

NOW CHECK THE CONNECTIONS BETWEEN THE
ANALOG OUTPUT MODULE & THE DM WITH THE
HELP OF MULTIMETER MAKE SURE YOU SWITCH
OFF THE PANEL EVERYTIME, BEFORE CHECKING
THE CONTINUITY.CONNECTIONS HAS TO BE
ACCORDING TO ELECTRICAL DRAWINGS
ATTACHED WITH THE MANUALS.

Y

6.1.2
UPTILL NOW IF THINGS ARE OK, THEN CHECK THE
INPUT SIGNAL RECEIVED FROM MASTER PANEL.
TRANSDUCER PROVIDES THE OUTPUT SIGNAL IN THE
RANGE FROM 4 — 20milli Amp.
TRANSDUCER SIGNAL IS FED TO ANALOG INPUT

) MODULE WHICH READS THE PRESSEURE VALUES &
SENDS IT TO ANALOG OUTPUT MODULE FOR FURTHE
DISPLAY TO DM
CROSS CHECK ALL THE CONNECTIONS WITH
ELECTRICAL DRAWINGS & TRANSDUCERS FOR ANY

LEAKAGES.
B 613

AFTER FOLLOWING THE FIRST TWO
6.1.4 STEPS, IF ALL THE CONNECTIONS &
ANOTHER FAULT THAT A DM CAN HAVE 1S, GAUGES SHOWS ! SETTINGS ARE FOUND OK & STILL NO
CORRECT READINGS BUT WHEN PRESSURE DROPS, NO CUTOFF ' READING IS DISPLAYED ON DM WHERN
RELAY IS ACTIVATED FOR ALARM SIGNAL TO BLOW & INDICATE LOW THERE IS READINGS ON ANALOG
PRESSURE. GAUGEA ON UNIT, PROGRAM THE
i SUCH CASE FIRSTLY CHECK THE CONNECTIONS FOR ALARM ON GAUGE AS PER THE PROGRAMMING

DM AS PER DRAWINGS. STEPS ATTACHED ABOVE.

IF CONNECTIONS ARE FOUND OK AND STILL ALARM NOT COMING,
THEN MAKE THIS VISUAL CHECK, OBSERVE SETPRESSURE INDICATOR
(SP) OUT OF 5P1/SP2/5P3/SP4 HIGHLIGHTED RED ON THE RIGHT
PORTION OF THE DM .IT SHOWS THAT THE PARTICULAR RELAY IS
ACTIVATED FOR THE ALARM TO ACTIVATE.IF THIS SP INDICATION IS
NOT VISIBLE,
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! . Code
Machine Edition 7-
PAC v10.0 7- 43915201- Gbe(106¢-db63-
Machine 1 Professional 43959401- 003-001.7- None 446a-acle- Updated
Ldition Development 003-001 43915201- b2adddd12aY%e
Suite 700 Points 003-002

Obhjectives
Programming Languages are LD. SFC, FBD, CFC and ST.
Ladder Diagram remains popular and easier because of its graphical nature so we used LD (Ladder Diagram).

As with lawn power tools. it is most efficient to use the best programming language for the application. to avoid
the complexity ol driving the square application peg into the round tool hole. With [EC 61131-
3 programming languages. PLC programming and maintenance are enhanced when the strengths of all the

languages are used,

Programming languages: LD, SFC, FBD, CFC and ST
the strengths and best applications Ladder Diagram (L D) and Sequential Funetion Chart (SFC).

“Which IEC 61131-3 Programming Language is best? Part 27 will discuss Function Block Diagram (FBD),
Continuous Function Chart (CFC), Structured Text (ST), and how they can be mixed and matched for optimal
results.

What is Ladder diagram (LD) programming?

Ladder diagram programing or LD, traces its history back some 100 years to relay ladder logic (RLL). which
was created to describe systems of electrical components such as relays. timers and motors. In the early days ol
automation, when PLCs were replacing relays and timers, it made perfect sense to create a programming
language familiar to the user base and similar to the tool it was replacing. Unlortunately, as controllers became
more capable and evolved past relays and timers. the original LD language was pressed into services it was
never intended for and was poorly suited.

This situation was exacerbated by the slow pace at which PLC vendors provided new languages betier suited (o
PLC and programmable automation controllers (PAC) applications. This was particularly true with controllers
originating in North America. which explains the global differences in the enduring popularity of LD.

Strengths of LD programming
The strength of LD and the key to its enduring popularity is its graphical nature. Of all the generalization

can say about engineers, it is safe to say engineers tend to be graphically oriented. (Who among us can
effectively communicate without paper and pencil. or a white board?) Early on, most LD
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programming alternatives were text-based languages that did not resonate with engineers’ graphical nature.
This led to turther reluctance to move on from LD. Fortunately. that situation is changing.

LD remains a great language for which it was originally intended — complex Boolean logic. Staying within this
realm, LD logic is simple to design and simple to debug. Figure 3 illustrates this point by showing the same
Boolean logic in several IEC 61131-3 languages. Say we are expecting “Inspect” to be TRUE. How easy is it
to determine why the result is not as expected? In LD, the answer is quickly determined by observing where
the path of solid blue contacts is interrupted.

Use the right language for control system programming

To communicale elfectively in the English language. it’s important to have the right vocabulary and know how
to use that vocabulary effectively, To create effective industrial controls programs, it is important to have the
right languages and know how to use those languages effectively. IEC 61131-3 provides the languages. and
this article has provided guidance on effective use of LD
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Refer below annexures for detailed specification and supplementary specifications.

Annexure 'A'

ASSEMBLY AND TESTING PROCEDURE FOR PLC MASTER PANEL

ASSEMBLY AND TESTING PROCEDURE FOR PLC SLAVE PANEL
(Driller’s/Tool Pusher’s/Muster)

* Data for the Annexure ‘A’ to be recorded as per SARA SAE/R&D-TP-0198-1

Annexure 'B'

SOFTWARE FUNCTION PROCEDURE FOR PLC MASTER PANEL

SOFTWARE FUNCTION PROCEDURE FOR PLC SLAVE PANEL
(Driller’s/Tool Pusher’s/Muster)

* Data for the Annexure ‘B’ to be recorded as per SARA SAE/R&D-TP-0198-2

Annexure 'E'

SOFTWARE/HARDWARE CODE REVIEW FOR PLC MASTER PANEL

SOFTWARE/HARDWARE CODE REVIEW FOR PLC SLAVE PANEL
(Driller’s/Tool Pusher’s/Muster)

* Data for the Annexure ‘E’ to be recorded as per SARA SAE/R&D-TP-0198-3

Annexure 'F'

MASTER SOFTWARE SECURITY REVIEW FOR PLC MASTER PANEL

MASTER SOFTWARE SECURITY REVIEW FOR PLC SLAVE PANEL
(Driller’s/Tool Pusher’s/Muster)

- Data for the Annexure ‘F’ to be recorded as per SARA SAE/R&D-TP-0198-4

Annexure 'H'

PLC PROGRAMME TRACEABILITY RECORD

* Data for the Annexure ‘H’ to be recorded as per SARA SAE/R&D-TP-0198-5




Annexure 'A'

ASSEMBLY AND TESTING PROCEDURE FOR PLC MASTER PANEL

MODEL NO:

PLEASE ENSURE THAT THE CHECKLIST IS COMPLETE AND
INPUT VOLTAGE CORRECT BEFORE SUPPLYING MAINS

POWER
PANEL TYPE : ENCLOSURE SIZE:
SALE ORDER NO: UNIT NO/JOB NO:
CUSTOMER: DRAWING NO:

SERTAL NO MASTER PANEL:

** Before starting the work , Make sure drawing is latest

S.No | System Measured | Status Remark |Date iDonc iChcclwd :
Value/Statu (If any) By ‘ By
s I |

EYRES I = ,I ] EOS

| U o '

(i) CPU Input Voltage.............. : !

| (i) CPU ModelNO..ce

E(iii) Qty of Input & Output Module and Model ;
T |
(iv) Qty of Output Module and Model I

(iv)Qty of Analog Input Module and Model no |

|

| | ;
| | |

:l . |

|

1

2 |Redundancy I
(i) Air Type ' | |
| .
i (ii) Electrical Type [ | L




S.No

System

Measured

Value/Statu
3

Status

| Remark

(If any)

Date

By

Done

By
|

(iii) Communication Type

Timing
(i) PLC Power UP Timing

(ii) Software Response Time

(i) Hot Standby Failover time (11 Installed)

(iv) alarm activation delays

Sequencing
(i) Yes/No

Automation
(i) Yes/No

Interlocks

(i) Electrical.......... (Yes/No)
(i) Aireeseesenneena(Yes/No)

Alarm Management

(i) YesMo: ..o

(i1) Audible Sound........ (Yes/No)
(iii) Visual Sound........(Yes/No)

(iv) Proper sound Produced.......(Yes/No)

Error Management

(ii) PLC Error ........(Yes/No)
(iii) Communication Error............(Yes/No)
(iv) Valve oprtaion Error ..............(Yes/No)

(v) Valve position Error...................(Yes/No)

(i)Pressure Gauge Reading...........(Ok/Not Ok)

Sheet
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S.No | System Measured iStatus Remark {Date Done jCheclce&h
Value/Statu | (If any) | By | By '

| |
5 | ' | !
1
|

|

|_ RN = -

!9 Event Logging and historical i ; : i
i archiving i . | '.

(i) Data Accurate.... (Yes/No) | |

10 [ Initialization

(i) PLC Power Up Time

(i)PLC Program Boot up time

e T T j i b ey UL Rl
It | External Interface i : an|

(1) Memory Card | i

12 ' Operator Configuration

Capabilities | ‘
| (i) Yes/No :

13 Mode of communication-
(i) Modbus/Ethernet/Optical Fiber/ Wireless

i
(i) I Communication is Wircless, Modem |
|
|
|

14 Input & Output module wiring

15 Output module wiring

'i 16 Mount Back plate W/O component on enclosure,
check alignment, straightness & litment on nuts

and Bolts.

17 Maodel No. Main Power Supply (SMPS) ----

7 5701 |7 RSN |
r |
O/P Voltage. ... ‘
B S 5 [srmma meul et A s | = |
18 Check tightness ol Cooler or Fan bolt-------- | |

Serial Number......ciis
19 | X-Purge ORY -Purge installed with a cover
1
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S.No | System Measured | Status Remark |Date |Done Checled
Value/Statu (If any) By By |
s 1 1
_ = + .
(bracket) .
20 Model No of X OR Y Purge------------
Serial no of X OR'Y Purge------=------ I
21 FFlow Rate set atamenmaees L/Min
Purge Testing at.............I'S1
Purge Timing........Min
22 Reliel vent Serial------- i
T ——— g
Tested at PSI...... 1-
23 Spark arrester installed and checked cirelip is
fixed over orifice
Orifice Number-------- :
24 Cooler air pressure setting done at --------Psi i
through regulator
25 Power Gland used no ----gty
Size-----
26 Communication Gland no.......
(4| '8 size
27 Motor | Power Gland size.......
Motor 2 Power Gland size........ '
28 Fluid level input supply Gland....... ,
27 Gland for proximity size---------mm [ [
(8] £ RN R nos |
28 Amplifiers set at NO/NC----
Number ol amplifiers used.............
29 IPiIui light for Alarm Qty......
Caloura.n
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i

S.No | System Measured | Status Remark |Date Done Checked |
[ Value/Statu (If any) By By
$
30 Push Button for lamp test.....
| Colour .......... ;
Number........
31 Push Button for Reset....... Colour.........
Number..........
32 Solenoid valves of 1/4 inch Qty.......
33 Solenoid valves of 1/4 inch Qty------ i
a) Hold to operate (Batch Noj....oovvnee :
|34 Battery connection done wih wire size of --------
mm
RE] Serial number of all the transducers installed
3% FVTAE o] (3 B 1T S [T ] o P T
Annular Transducers. o ommnessamississsssmes
Accumulator Trasnducers..........coovrsmensenses
R i TS HOUCENS i imrivse Somssmaven patzeass
SheiAce TrasithICE S s s rnmmsiismvimss
Shear Reg TrasndUCES.. v camsinarmsisssaimeinss
30 Float switch connection done ..........
37 Main Inpit volt------- VAC., Freq------ Hz/
Volt-------VDC
38 Motor run and fluid level connections with safety
barriers done at positions
Serial Number: for
Serial Number for
Serial Number lor
Serial Number: for
Serial Number: for i
Serial Number: for-
Sheet 4 of 26




'S.No I System

T

Measured
Value/Statu
s

Status

Serial Number- lor:
Serial Number for
Serial Number for-
Serial Number: for

: Remark
(I any)

Date |Done

| By

1 1
| Checked |

By

Sheet

5 of

26

| Check tightness of battery terminals voltage------
AH---- |
I Make-------- i
40 Earthing lor enclosure body done with a point left
for customer end (Lxternally) |
41 Earthing at all the required points done , which
| include power supply (/O module)
SMPS.Cooler, and Earthing terminal Blocks
|
(Green) |
42 Output Voltage from power supply has been
adjusted to approx 26.5VDC (range 24VDC-28
VDC)
% = : — —
43 Numbering o TB Is done in accordance with the
drawings
: il =
44 Interconnnection for data communication between I
Master.Driller and Tool Pusher are according to i
drawing . [
145 Cable used for Power connection is of.......... AWG
46 Cable used for communication is of=------- AWG i
47 All serew are tightened up with the help of Tock ’
[ [washer
48 The number on enclosures and door given by
1 |
|
machine shop are matching. l :



S.No

System

! Measured
% Value/Statu
|8

Status

| Remark

(If any)

Condition of enclosure i.e no dents scratch marks

FFan and filter unit fixed neatly with fan in exahust

By

Terminal Block used (Qty)

a) Blue b) Yellow

posistion i
!
|
|
|
1

¢) Gray--------- (U L4 R
¢) Black ) Green

Sensor/Actuator based Terminal Block(TR).....

Electrical wiring connection ol proximity wires:
To be done with Blue terminal box----
Wiring Connection [rom TB to amplifiers to be

done with blue wires.

Horn applied Serial Number --------

(0T T o4 (1Y) T3 | R ————

Working tested OK

Following tag applied belore dispateh (tick if
applied)

Mains ====mmsmmemmaeeeaee

Amplifiers 1/P----------
Communications-------

Proximity name (IN/OUT)-=mmmmmmnnaan
Earthing Stickers applicd=-====sn=--

Names Lo solenoid valves---—--

Solenoid valves--==----=——-————(Yes/No)

Pressure Swilch--------mmeemeeeeev (Yes/No)

Date |Done  Checked |
By

PLC Software testing with control system

hardware

n
n

Verily all Input/Output status of valve

Sheet
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26




7 T - _i__ B b | —
Status | Remark |[Date |Done |Checked |

S.No |System Measured _
Value/Statu (I any) | By By
| 9 |
56 Verify all alarms status
57 Verify all Pressure reading status Vs, Pressure
Transducer

Workmanship rating
/ Satisfactory / Not satisfactory/ Needs improvement /.

If not then

TESTED BY (Sign/Date)

WITNESSED BY (Sign/Date)

ASSEMBLY PERSONNEL

Q C INSPECTOR (Sign/Date)

Sheet
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Annexure 'A'’
ASSEMBLY AND TESTING PROCEDURE FOR PLC SLAVE PANEL

MODEL NO:

PLEASE ENSURE THAT THE CHECKLIS.T IS COMPLETE AND
INPUT VOLTAGE CORRECT BEFORE SUPPLYING MAINS

POWER
PANEL TYPE : ENCLOSURE SIZE:
SALE ORDER NO: UNIT NO/JOB NO:
CUSTOMER: DRAWING NO:

SERIAL NO SLAVE PANEL:

** Before starting the work , Make sure drawing is latest

S.No |System Practical Status Remark (If !Dute Done By ‘(Theclm! By
| |

|
Value/status any) !

1 |pLC

(i) CPU Input Voltage.............. |
L) CPU: ModelND i : ‘

| (iii) Qty of Input & Output Module and ‘

=1

Madel:No: v

(iv) Qty o Output Module and Model

(iv) Qty of Analog Input Module and Model |
(iv) Number ol Analog Input Module

(v) ) Qty ol Analog Output Module and '

Model N i
[ i ) JIVTR JREEHA. Al | i}
|2 ; !

Redundancy
| f (iv) Air Type

‘ | (v) Electrical Type |
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S.No | System Practical Status Remarl (If Date Done By iC]It‘l‘li(‘d By |
Value/status any) i
l (vi) Communication Type i ‘
3. |(c) Timing |
| (i) PLC Power up Time |
| (ii) Soltware Response Time ' ‘
(iii) Recovery time I
(iv) Hot Standby Failover time (11 Installed) | |
(v) alarm activation delays : l
4 Sequencing ’
(1) Yes/No
S Automation '
(i)Yes/No
6 Interlocks
(i) Electrical..........(Yes/No)
(i) Al (Yes/No)
= : 3 [
7 Alarm Management
(i) Yes/No...........
(ii) Audible Sound........(Yes/No)
(ii1) Visual Sound.......... (Yes/No)
| (iv) Proper sound Produced.......(Yes/No)
8 Error Management
(i)Pressure Gauge Reading........... (Ok/Not
0Ok) |
(ii) PLC Error .......(Yes/No)
(iii) Communication Error.............(Yes/No) I
(iv) Valve opriaion Error .............(Yes/No) i
(v) Valve position Error.................(Yes/No) |
9 Event Logging and historical
Sheet 9 of 26



w
Z |
=]

11

System

Practical Status

Value/status

archiving

(i} Data Accurale.... (Yes/No)

Initialization
(i) PLC Power Up Time
(ii)PLC Program Boot up time

External Interface
(HUSB Port
(i)Memory Card

(1i)Printer

Remark (If

any)

| Date Done By | Cheeked By

13

Operator
ConfigurationCapabilities
(i)Yes/No

Mode of communication-

(i) Modbus/Ethernet/Optical Fiber/ Wireless
(ii) IT Communication is Wireless. Modem
Mod.No............

(iii) Modem encryption key...............

Input module wiring

Output module wiring

Mount Back plate W/O component on
enclosure, check alignment. straightness &

fitment on nuts and Bolts.

Power supply S.No:

CPU Module.No.:

Mounting of CPU 1/P and O/P on base plate.

26



S.No | System Practical Status Remarlk (If Date
Value/status any)
Output Module No---mmemmmmmmmacnnnas I !
ndissyeaspaer: - | 5 T
|18 Analog O/P Module.No.

19 Serial number of Main Power Supply (SMPS) |

WPNGUHARE i
|
FOERNBItAES it |

20 Check tightness of Battery terminal..... ;

| voltage....VDC . -==m=--—- AL |

21 | Power connecter QLy ]'
Color I

: 3 -+

22 Communication connector QTY............. | |
ColOr .. ! | |

23 Mains fail connection done at '
position_

24 Terminal Block used (Qty) |
a) Blue b) Yellow |
¢) Gray---------  d) Red--------mmmmmeem-
¢) Black NGreen _

23 Push button with green light 1

[ Indicator Qty __Nos. ,
|

26 Push button with red light
Indicator Qty Nos.

27 ON/OFF switch (Direction . Cap)

28 Pilot light (alarm) Qty  Nos. Color |

29 Push button lamp test Number...... |

[ Golahz:iss i f

30 Pilot light (Communication. Error) ’ i
Qty Nos. [

Color

Sheet 11 of 26
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S.No

|

32

33

34

System

Color

Practical

Value/status

Status

Remarle (IT
any)

Date-

Done By

Checled By

Pilot light (low rig air press.) Qty Nos.

| Push button Acknowledge
R IO o e S

Color

Pilot light (low hydraulic press.)
Qty Nos.
Color

Pilot light (mains fails)
Qty Nos.
Color

Pilot light (low uid level)
Qty Nos.
Color

36

Pilot light (motor run) Qty Nos
Color

37

Blind Cover Open /Closed
properly ........(Yes/No)
Shear Cover Open /Closed

properly ......(Yes/No)

Battery connection wire size----- mm

30

Touch Screen Display S.NO......commnn
MBSO e asnsscusamsessn
Digital Pressure Gauge Model

(ii) Annular Gauge S.No.....
(iii) Manilold Gauge S.No....

(iv) Rig Air Gauge S.No.........

(vi) Shear Reg Gauge S.No.........

(i) Accumulator Gauge S.No.....

(v) Shear ACC Gauge S.No.........

40

| SR

Verily Earthing at all the required points done

Sheet
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S.No

System

Practical
Value/status

Status

Remark (If
any)

to include power supply (1/0 Module).
SMPS, Cooler. . and Earthing Terminal

blocks (Green).

Verilyv ;-
Earthing of Enclosure Body
Provision of extra point for use by customer.

42

43

45

Verily Numbering of TB is done in

accordance with the drawing

Output Voltage from Power supply has been

tadjusted to approx 26.5VDC (range 24VDC-
28 VDO)

Done By | Checked By |

Cable used for input and output modules
wiring is ol .....AWG Size of the wire

used........mm

Serial No of Mini X- or Y Purge
installed.........(iF applied)
FFlow Rate sel at=s=mmnmmnv L/Min

Purge Testing at.............PSI

46

Spark arrester installed and checked circlip is
fixed over orifice

Orifice Number--------

Reliel vent Serial.No....

Tested at PSI....

All serew are tightened up with the help ol

Lock washer.

The Number on enclosure and door given by

machine shop are matching.

The Fan and Filter unit (L&N) neatly with

fan in Lxhaust posistion

Sheet
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System Practical Status | Remark (Ir Date IDnne By | Checled By |
Value/status any) |
Condition ol enclosures i.c no dents, scratch ' | |
marks. '
- ..7.. ¥ _— " — '[-—
Check tightness of cooler:Bolt-------- |
Serial Number............... '
Cooler setting done at =------- Psi through |
| regulator | i
|
AL el L e s e Bl g e
Cooler setting done at --------Psi through |
regulator [ |
CGland Tor proximity size--------- mm
1
(£33 T nos ; .
- e i s % I
Battery connection done wih wire size of -----
|
== |
— — — i —_— — !
Mains Fail connection done at position ------
accroding to drawings.
|
- . ! - = T T 1 —
Check tightness of battery terminals voltage-- | [
|
= | :
Al---- [ |
|
Make--------
Earthing for enclosure body done with a point
lelt tor customer end (Externally) |
Earthing at all the required points done . |
which include power supply (I/0 module) [ [
SMPS.Cooler, and Earthing terminal Blocks
(Green)
Numbering of TB is done in accordance with
the drawings [
1
tinilimes Daet treral : + |
Input/Output wires inside PVC Channels i [
needs to be ol accurate length and size and J

Sheet 14 of 26



System

S.No Practical Status Remark (If
Value/status any) |
e i 1 . RIEE: 499
also tied separtely | |
sy AR o orer i 3 e A L
62 Interconnnection for data communication i i
connection between Master. Driller and Tool | |
1 |
Pusher are according to drawing and ' 5
communication is responding !. '
63 Size of the earthing wire Used----- ' ;
64 All serew are tightened up with the help of | |
lock washer | :'
65 The number on enclosures and door given by
machine shop are matching. |
)
66 Condition of enclosure i.e no dents scratch
marks |
67 Electrical wiring connection of proximity
wires:
To be done with Blue terminal box----
Wiring Connection from TB to amplifiers to
be done with blue wires.
68 Horn applied Serial Number ==------
wiring done af --------- and —--e--meemee
69 Wires to be detailed Tor netural phase & carth
also ---—----belore dispatch.
70 Remove the identification Number/Marks
belore dispatch
71 Following tag applied before dispatch(tick if
applied)
Maing-=--=-=========---=-( Yes/No)
Ampliliers Input-----------(Yes/No)
Communications Gland-=-=-=-----(Yes/No)
Sheet 15 of 26
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. 5.No | System

—

Practical Status .
Value/status any)
Proximity name (INOUT)—-———(Yes/No) i
Earthing Stickers applied--------------( Yes/No)
Total Tag applied---—==m-nnmmme-ao-=(Yes/No)

Remark (If TDate

! Done By l

PLC/HMI Software testing with control

system hardware

Verify all Input/Output status of valve

Verify all alarms status

Verily all Pressure reading status Vs, Pressure

Transducer

Workmanship rating----

/ Satisfactory / Not satisfactory/ Needs improvement /.

I not then

TESTED BY (Sign/Date)

WITNESSED BY (Sign/Date)

ASSEMBLY PERSONNEL

Q C INSPECTOR (Sign/Date)

Annexure 'A'




ASSEMBLY AND TESTING PROCEDURE FOR PLC SLAVE PANEL

MODEL NO:

PLEASE ENSURE THAT THE CHECKLIST IS COMPLETE AND
INPUT VOLTAGE CORRECT BEFORE SUPPLYING MAINS

POWER
PANEL TYPE : ENCLOSURE SIZE:
SALE ORDER NO: UNIT NO/JOB NO:
CUSTOMER: DRAWING NO:

SERIAL NO SLAVE PANEL:

** Before starting the work , Make sure drawing is latest

! S.No

System Practical Status Remarl (If Date Dnm B\
Value/status any)

PLE
(i) CPU Input Voltage..............
(i) CPUModel Gl .o v spossns

(ii1) Qty ol Input & Output Module and
Muadel No....ococusenmmensss

(iv) Qty of Output Module and Model |
(iv) Qty ol Analog Input Module and Model [

(iv) Number of Analog Input Module

(v)) Qy of Ang ilog ()utpu! Module and
Model No... L

Rcdlmdancy
(vii) Air Type
(viii) Llectrical Type
(ix) Communication Type

Sheet 17 of 26
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System

Practical Status Remark (1T Date . Done By | Checked By i
Value/status any) |
(¢) Timing ; | :
(i) PLC Power up Time ‘
(ii) Soltware Response Time |
(iii) Recovery time ‘ :

(iv) Hot Standby Failover time (11 Installed)

(v) alarm activation delays

Sequencing

|
|
(1) Yes/No | i

Automation

(i)Yes/No |

Interlocks

(i) Electrical.........(Yes/No)
(i) Al Yes/No)

Alarm Management

(i) Yes/No........... |
(ii) Audible Sound........(Yes/No)
(iii) Visual Sound..........(Yes/No) i

(iv) Proper sound Produced.......(Yes/No)

Error Management ! . I

(i)Pressure Gauge Reading..........(Ok/Not
0k)

(ii) PLC Error ........(Yes/No) ] .
(iii) Communication Error............ (Yes/No) | |
(iv) Valve oprtaion Error ..............(Yes/No) I |
(v) Valve position Error.................(Yes/No) I

Event Logging and historical

archiving ' i

| (i) Data Accurate.... (Yes/No) ‘
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Remark (If

Done By | Checked By

S.No | System Practical Status | Date
Value/status any) [
I = T -
10 Initialization
(i) PLC Power Up Time
(i)PLC Program Boot up time
I External Interface ‘|
(HUSB Port ’
(i)Memory Card
(iii)Printer :
{12 Operator
| ConfigurationCapabilities [
() Yes/No
13 § Mode of communication-
(i) Modbus/Ethernet/Optical Fiber/ Wircless
(ii) If Communication is Wircless. Modem
Mot M. e
(1ii) Modem encryption key...............
14 Input module wiring
15 Output module wiring
16 Mount Back plate W/O component on
enclosure, check alignment, straightness &
fitment on nuts and Bolts. |
|
i
17 Mounting of CPU 1/P and O/P on base plate.
Power supply S.No: L
CPU Module.No.:
Input Module.No.==---mmmmmmmaeeee
Output Module No=-=-smmnemcmnaanaas
18 Analog O/P Module.No.

Sheet
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S.No ;System Practical Status | Remark (If Date Done By |Checked By |
Value/status any) '
19 Serial number of Main Power Supply (SMPS)
| VP Voltage ..o :
O/P Volage...ooovrevrne ‘ ’
20 Check tightness of Battery terminal..... :
1 {
voltage....VDC -memmmneas AH. |
21 Power connecter Qty 3
Color |
2 Communication connector Q1TV............. |
o [
23 Mains (ail connection done at
position

24 Terminal Block used (Qty)

a) Blue b) Yellow .
¢) Gray-------- HyRedom |
e) Black NGreen |
15 Push button with green light ; !
Indicator Qty Nos. ‘

26 Push button with red light
Indicator Qty Nos.

27 ON/OFF switch (Direction . Cap)

28 Pilot light (alarm) Qty Nos. Color

29 Push button lamp test Number.......

Color . ]
30 Pilot light (Communication. Error) ! [
Qty Nos. ‘
Color |
31 Pilot light (low rig air press.) Qty Nos.
Color
32 Push button Acknowledge ;
SE U] 110 ST L S i
1
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S.No

33

System

Color

Practical
Value/status

Status

Remark (If
any)

Ete

Done By

Pilot light (low hydraulic press.)
Oty Nos.
Color

Pilot light (mains fails)
Qty Nos.
Color

Checlied By

Pilot light (low fuid level)
Qy Nos.
Color

Pilot light (motor run) Qty Nos

Color

Blind Cover Open /Closed
properly ........(Yes/No)
Shear Cover Open /Closed

properly ........(Yes/No)

Battery connection wire size----- mm

Touch Screen

Display «oooovvee 0 [ OB ¥ [T (o

(i) Accumulator Gauge S.No.....
(ii)
(iii)
(iv)
(v)
(vi)

Annular Gauge S.No.....
Manifold Gauge S.No....

Rig Air Gauge S.No.........
Shear ACC Gauge S.No.........

Shear Reg Gauge

40

Verilv Earthing at all the required points done
to include power supply (1/0 Module).
SMPS. Cooler. , and Earthing Terminal

blocks (Green).

Sheet
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141

42

S.No | System

43

' Practical
Value/status

Status

[ Verily :-
Earthing ol Enclosure Body

| Provision ol extra point for use by customer.

|

e

Verily Numbering ol T is done in
Laccordance with the drawing
Output Voltage from Power supply has been

adjusted to approx 26.3VDC (range 24VDC-
28 VDC)

Remarlc (1T
any)

—— -~ ] =
i(.uhlc used lor input and output modules
! wiring is ol .....AWG Size ol the wire

|
Lused.........mm
i) ol bnbukl i

| Serial No of Mini X- or Y Purge
|

|installed..........(iFapplied)

Flow Rate sel at----------1/Min

Purge Testing at.............PSI

46

47

hn
= |

Date

Done By
|
|
|

Checked By I

Spark arrester installed and checked cirelip is

fixed over orilice

Reliel vent Serial.No....

Tested at PSI....

All screw are tightened up with the help of

Lock washer.

The Number on enclosure and door given by

machine shop are matching.

The Fan and Filter unit (L&N) neatly with

fan in Exhaust posistion

Condition ol enclosures i.c no dents. scratch
marks.

| Check tightness of cooler:Bolt--------

Serial Number.........c.....

Shesat
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T i u

57

System

Cooler setting done at -------- Psi through

regulator

Cooler setting done at =-----=- Psi through

regulator

Gland for proximity size---------mm
|

1 cseie s nos

Practical

Value/status

Status

Remark (If
any)

' Date

Battery connection done wih wire size of -----

-==mm

Mains Fail connection done at position ------

Caceroding to drawings.

Check tightness of battery terminals voltage--
Al----
Make--------

Earthing for enclosure body done with a point

lefi for customer end (Externally)

Earthing at all the required points done |
which include power supply (1/0 module)
L.SMPS.Cooler. and Earthing terminal Blocks

(Green)

160

61

62

Numbering of TB is done in accordance with

the drawings

Input/Output wires inside PVC Channels
needs to be of accurate length and size and

also tied separtely

Interconnnection lor data communication
connection between Master, Driller and Tool

Pusher are according to drawing and

Sheet
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Practical
Value/status

Status

l Remark (If

Date Done By
any)

|
|

S.No | System
communication is responding

63 | Size of the earthing wire Used-----

64 All serew are tightened up with the help of
lock washer

|65 | The number on enclosures and door given by
machine shop are matching.

66 Condition of enclosure i.e no dents scratch

! marks

67 Electrical wiring connection ol proximity
wires:
To be done with Blue terminal box----
Wiring Connection from TB to amplifiers to
be done with blue wires.

68 Horn applied Serial Number --------
wiring done at =----un-- T

69 Wires to be detailed for netural phase & earth
also ----—----before dispaich.

70 Remove the identilication Number/Marks
before dispatch

l 71 Following tag applied belore dispateh(tick i

applied)
Maing----==-=-==--==--——-( Yes/No)
Amplifiers Inpui----------- (Yes/No)
Communications Gland-----------(Yes/No)
Proximity name (IN/OUT)-----------( Yes/No)
Earthing Stickers applied--------------(Yes/No)
Total Tag applied--------=--=----m--- (Yes/No)
PLC/HMI Software testing with control

Sheet 24 of 26
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S.No | System Practical Status Remark (If Date Done By lChecIcv(I By |
Value/status any) | | i |
system hardware [ |
|
|- — ——— - —_— —— - 7——_'— —t
72 Verily all Input/Output status of valve | | |
73 Verily all alarms status ' ; | |
T4 Verify all Pressure reading status Vs, Pressure | | |' |

| .
‘ | Transducer ' |

Workmanship rating----
/ Satisfactory / Not satisfactory/ Needs improvement /.

I not then

NGyl S L EEERN o w00 AT BT B S o e
TESTED BY (Sign/Date) ASSEMBLY PERSONNEL
WITNESSED BY (Sign/Date) Q C INSPECTOR (Sign/Date)
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Annexure 'B'’

SOFTWARE FUNCTION PROCEDURE FOR PLC MASTER PANEL

MODEL NO:

PLEASE ENSURE THAT THE CHECKLIST IS COMPLETE AND
INPUT VOLTAGE CORRECT BEFORE SUPPLYING MAINS
POWER

PANELTYPE :

SALE ORDER NO:
CUSTOMER:

SERIAL NO MASTER PANEL:

** Before starting the work , Make sure drawing is latest

1

N

.

'S.No |System
| |

\ Practical
| Value

PLC Basic Feature

(1) CPU Model Number...........

(ii) Type of Programming...........

(iii) Floating Point(real) data

' fanetion...conaniasaana(Yes/No)

i- (iv) Non-Volatilie flash memory for Program
Storage

(v) Battery Backup lor
program,RTC............en.......( Yes/No)

(vi) Run/Stop Switch.............(Yes/No)
| (vii) Number of RS232 Port..............
Number ol RS-485 Port............

{vill} Carrier St¥len e

Mode of communication-

Modbus/Ethernet/Optical Fiber/ Wireless

- Communication

Status

Remark

ENCLOSURE SIZE:
UNIT NO/JOB NO:
DRAWING NO:

Date iDone :Chcclwtli

(If any) By By |



S.No

System

Value

T
Practical |Status

Remark
(If any)

iDate

By

(i) Ethernet Restart Push Button....(Yes/No)

(ii)Ethernet Data transmission.....

PLC Operational Timing

(i) PLC Power Up Time

i (ii) Soltware Response Time
l(iii) Recovery time
| (iv) Hot Standby Failover time (11 Installed)

(v) alarm activation delays

-I’LC CPU Input/Output/Analog module/ LED
Status

(1) RUN/STOP

(i) MAINT

(iii) ERROR

PLC (-)[_W-I'Ellioll tim};lg

(i) All control valve operation performed
PEOREED: e e iy

(ii) All alarm operaton performed properly......

(iii) One Control Valve Exectuion Time .......

6

PLC Alarm Timing

(i) Communication Error
(ii)Low Fluid Level

(iii)Low Accumulator Pressure
(iv)Blind/Shear Cover Open
(v)Mains Fail

(vi) Alarm when operation is not

performed...........(Yes/No)........ Time

PLC/HMI Software testing with control system

hardware

Verily all Input/Output status of valve

Verily all alarms status

Verily all Pressure reading status Vs. Pressure

Transducer

Done iChcclcctl |



—

Workmanship rating----

/ Satisfactory / Not satisfactory/ Needs improvement /.

[1 not then

TESTED BY (Sign/Date)

WITNESSED BY (Sign/Date)

ASSEMBLY PERSONNEL

Q C INSPECTOR (Sign/Date)




Annexure 'B'
SOFTWARE FUNCTION PROCEDURE FOR PLC SLAVE PANEL

MODEL NO:

PLEASE ENSURE THAT THE CHECKLIST IS COMPLETE AND
INPUT VOLTAGE CORRECT BEFORE SUPPLYING MAINS
POWER

PANEL TYPE : ENCLOSURE SIZE:
SALE ORDER NO: UNIT NO/JOB NO:
CUSTOMER: DRAWING NO:

SERIAL NO SLAVE PANEL:

#%* PBefore starting the work , Make sure drawing is latest

S.No |System Measured Status | Remark (If
' Value/Status any)

ik, el . |

Date ]Dnue By éCheclcod '
| By
|

p =5 1

| 1 PLC Basic Feature I I
|

(i) CPU Model Number........... ‘

(ii) Type of Programming...........

(iii) Floating Point(real) data

FUNCLON oot el YESTIND) [ :

(iv) Non-Volatilie lash memory for Program :
Storage | |
(v) Battery Backup lor ! I
| Program.RTC.ovevvvvveve.oo(Ves/No) | | i !
!l(vi} Run/Stop Swilch.............(Yes/No) | |

(vii) Number ol RS232............
Number of RS-483 Communication---------------

(i) Carrier ShHe. o aiansanns

to

Mode of communication-

| Modbus/Ethernet/Optical Fiber/ Wireless

(i) Ethernet Restart Push Button....(Yes/No)

(i) Ethernet Data transmission..... | | |
i |




S.No | System Measured Status | Remark (If |Date | Done By Checked |

Value/Status any) By

3 Timing
(i) PLC Power Up Time
(i) Soltware Response Time | |

(iii) Recovery time

(iv) Hot Standby Failover time (If Installed)

(v) alarm activation delays

4 : _Pl..C CPL.I _l:puti()m;-mth\nalog module/ LED
Status

(i) RUN/STOP

(i) MAINT ': |
(iii) ERROR

5 PLC Operation timing

(i) All control valve operation performed

properly.: e
(i) All alarm operaton performed Properly......

(iii) One Control Valve Exectuion Time.......

6 PLC Alarm Timing

(i) Communication Error ' !
(iLow Fluid Level ) ‘
(iii)Low Accumulator Pressure ’ ‘
(iv)Blind/Shear Cover Open I

|

(v)Mains Fail ‘
(vi) Operation fail Alarm ..........(Yes/No) [
|

7 HMI Basic Feature !.

(i) Display Size
(ii) Operating System

o = B e

8 HMI Timing l

| (i) Hmi boot up timing | | !




, — . AL LN NN T — :
'S.No | System Measured Status | Remark (If | Date | Done By | Checled
: | | |
Value/Status | any) | By
i PLC/HMI Software testing with control system | ‘ 7 | '
hardware I | |
A N Ty g e ! I |
iO CVerity all Input/Output status ol valve | ‘ |
| i RS ILLY = S, ! i PSR L ) T R
10 | Verily all alarms status ]|
: | i T PO four L0 oy ideduen o SESEE
111 |Vuri!‘_\' all Pressure reading status Vs. Pressure |
i Transducer | i I
S S = 4 ' | e e e
Workmanship rating----
/ Satisfactory / Not satisfactory/ Needs improvement /.
If not then
s el e ey 5 UG it o ) o 2 1 Sl il e 1l L e 1 ok g 51 8 L 15 w18
TESTED BY (Sign/Date) ASSEMBLY PERSONNEL

WITNESSED BY (Sign/Date) Q C INSPECTOR (Sign/Date)




-~

Annexure 'B'

SOFTWARE FUNCTION PROCEDURE FOR PLC SLAVE PANEL

MODEL NO:

PLEASE ENSURE THAT THE CHECKLIST IS COMPLETE AND
INPUT VOLTAGE CORRECT BEFORE SUPPLYING MAINS
POWER

PANELTYPE :
SALE ORDER NO: UNIT NO/JOB NO:
CUSTOMER: DRAWING NO:
SERIAL NO SLAVE PANEL:

ENCLOSURE SIZE:

*% Before starting the work , Make sure drawing is latest

S.No

|

System

Measured

Value/Status

Status

Remarl (If | Date IDanc By | Checled |
any) | By

PLC Basic Feature

(i) CPU Model Number...........
(ii) Type of Programming...........
(iii) Floating Point(real) data
funclion: oiaanmesns(Yes/No)

(iv) Non-Volatilie Tash memory for Program
Storage

(v) Battery Backup for
program.RTC......................(Yes/No)

(vi) Run/Stop Switch.............(Yes/No)

| (vii) Number of RS232............

(vist) Carrier Style. v aimaiaanis

Mode of communication-
Modbus/Ethernet/Optical Fiber/ Wireless
' (i) Ethernet Restart Push Button....(Yes/No)

(i) Ethernet Data transmission.....

Timing

Number o RS-4835 Communication----==-=-------




S.No

System

Measured
Value/Status

— :
Status l Remarlk (If | Date
any) |

(i) P l:C Power Up Fl me
(ii) Software Response Time

(iii) Recovery time

| (iv) Hot Standby Failover time (I Installed)

(v) alarm activation delays

:._PLC Cl_’ll- ;u—mtf():tpn tIA-l_mlog mot-lu le/ LED
. Status

(i) RUN/STOP

(ii) MAINT

| (iii) ERROR

THN
i
|
|

Done By

PLC Operation timing

(i) All control valve operation performed
properlyc s

(i) All alarm operaton performed Properly......

(iii) One Control Valve Exectuion Time.......

By

6

PLC Al-arm Timing

(1) Communication Error
(ii)Low Fluid Level

(iil)Low Accumulator Pressure
(iv)Blind/Shear Cover Open
(v)Mains Fail

(vi) Operation fail Alarm ...........(Yes/No)

HMI Basic Feature
(i) Display Size
(ii) Operating System

|

HMI Timing

(i) Hmi boot up timing

PLC/HMI Software testing with control system




S.No |System

Measured Status : Remarl (IT

LU
Date | Done By | Checked

Value/Status

any)

5

10

!I]

SR SRS S

hardware

Verily all Input/Output status of valve

| Verily all alarms status

| Verily all Pressure reading status Vs, Pressure

‘ Transducer
|

Workmanship rating----

/ Satisfactory / Not satisfactory/ Needs improvement /.

I not then

TESTED BY (Sign/Date)

WITNESSED BY (Sign/Date)

ASSEMBLY PERSONNEL

Q C INSPECTOR (Sign/Date)

By



Annexure 'K’

SOFTWARE/HARDWARE CODE REVIEW FOR PLC MASTER PANEL

MODEL NO:

PLEASE ENSURE THAT THE CHECKLIST IS COMPLETE AND
INPUT VOLTAGE CORRECT BEFORE SUPPLYIN MAINS
POWER

Lo ot

PANEL TYPE :
SALE ORDER NO:
CUSTOMER:

SERIAL NO MASTER PANEL:

| Pressure Switeh | Ple

| Terminal

ENCLOSURE SIZE:
UNIT NO/JOB NO:
DRAWING NO:

** Before starting the work , Make sure drawing is latest

IPLC Ouipat

Ple Input addressing Solenaid | Plc autput No
[ No [ tuput Block No No | addvessing
PS1 10.0 ANNULAR OPEN TB1-1 SOL-1A Q0.0 ANNULAR OPENM TB2-1
P52 10.1 ANNULAR CLOSE TB1-2 S0L-1B Qo.1 ANMNULAR CLOSE TB2-2
PS3 10.2 UPPER PIPE OPEN TB1-3 SOL-2A Q0.2 UPPER PIPE OPEN TB2-3
PS4 10.3 UPPER PIPE CLOSE TB1-4 SOL-2B ao.3 UPPER PIPE CLOSE TB2-4
P55 10.4 BLIND/SHEAR RAM OPEN TB1-5 S0L-3A Q0.4 BLIND/SHEAR RAM OPEN TB2-5
PSE 10.5 BLIND/SHEAR RAM CLOSE TB1-6 SOL-3B Q0.5 | BLIND/SHEAR RAM CLOSE TB2-6
PS7 10.6 MIDDLE PIPE OPEN TB1-7 SOL-4A Qo.e MIDDLE PIPE OPEN TB2-7
PS8 10.7 MIDDLE PIPE CLOSE TB1-8 S50L-4B Q0.7 MIDDLE PIPE CLOSE TB2-8
PS9 11.0 LOWER PIPE OPEN TB1-9 S0L-5A al.o LOWER PIPE OPEN TB2-9
PS10 111 LOWER PIPE CLOSE TB1-10 SOL-5B8 alia LOWER PIPE CLOSE T-[.ii—’l-.ﬂ
ps11 11.2 | UPPER CHOKE OPEN TB1-11 SOL-6A |Q2.0 |UPPER CHOKE OPEN TB211
PS12 11.3 UPPER CHOKE CLOSE TB1-12 SOL-6B Q2.1 UPPER CHOKE CLOSE TB2-12
P513 11.4 UPPER KILL OPEN TB1-13 SOL-7A Q2.2 UPPER KILL OPEN TB2-13
PS14 11.5 UPPER KILL CLOSE TB1-14 S0L-78 Q2.3 | UPPER KILL CLOSE TBZ-;‘-I_ i
PS15 12.0 LOWER CHOKE OPEN TB1-15 S0L-8A Qz.4 LOWER CHOKE OPEN TB2-15
PS16 121 | LOWER CHOKE CLOSE TB1-16 SOL-8B Q2.5 |LOWER CHOKE CLOSE TB2-16
E? 12.2 LOWER KILL OPEN TB1-17 SOL-9A Q2.6 LOWER KILL OPEN TB2-17
PS18 12.3 LOWER KILL CLOSE TB1-18 SOL-9B Q2.7 LOWER KILL CLOSE TB2-18
P519 12.4 SPARE 1 OPEN TB1-19 sSOL-104 |Q3.0 SPARE 1 OPEN TI'_BE_-‘J“J @
PS20 |izs  |spare1 close TB1-20 SOL-10B |Q3.1 [SPARE 1 CLOSE TB2-20
pPS21 12.6 SPARE 2 OPEN TB1-21 SOL-11A [Q3.2 SPARE 2 OPEN TB2-21




|
Pressure Switch

Solenoid

Pl Ple Tuput addressing Terminal Ple output No PLC Outpat
No input _ Block No No addressing
PS22 12.7 SPARE 2 CLOSE TB1-22 SOL—liB ! Q33_ i ;PARE 2 CLOSE TB2-22
Ps23 13.0 SPARE 3 OPEN TB1-23 S0L-12A 1 Q3.4 SPARE 3 OPEN TB2-23
Ps2a 13.1 SPARE 3 CLOSE TB1-24 50L-12B |Q35 SPARE 3 CLOSE TB2-24
PS25 13.2 MANIFOLD BYPASS LOW TB1-25 S50L-13A | Q3.6 BYPASS LOW TB2-25
PS26 13.3 MANIFOLD BYPASS HIGH TB1-26 SOL-138 | Q3.7 BYPASS HIGH TB2-26
ps27 13.4 SHEAR BYPASS LOW TB1-27 S0L-14A | Q4.0 SHEAR BYPASS LOW T82-27
PS28 13.5 SHEAR BYPASS HIGH TB1-28 SOL-14B | Q4.1 | SHEAR BYPASS HIGH TB2-28
PS29 13.6 TB1-29 SOL-15A | Q4.2 ANN REG INC TB2-29
PS30 13.7 TB1-30 SOL-158 | Q4.3 ANN REG DEC TB2-30
PS31 14.0 TB1-31 SOL-16A | Q4.4 MANI REG INC TB2-31
PS32 14.1 TB1-32 SOL-16B | Q4.5 MANI REG DEC TB2-32
PS33 14.2 TB1-33 SOL-17A | Q4.6 TB2-33
CONTACT 3 14.3 LOW FLUID LEVEL TB1-34 50L-17B Q4.7 TB2-34
BLIND/SHEAR COVER OPEN ALARM
CONTACT4 | 14.4 SENSOR TB1-35 SOL-18A | Q5.0 TB2-35
CONTACT S 14.5 MAINS FAIL TB1-36 S0OL-188 Qs.1 TB2-36
CONTACT 6 | 14.6 PURGE FAIL TB1-37 SOL-19A | Q5.2 T82-37
CONTACT 7 | 14.7 PUMP 1 FAULT TB1-38 SVH Q5.3 HOLD TO OPERATE TB2-38
CONTACT 8 |15.0 PUMP 1 POWER FAIL TB1-39 LIGHT Q5.4 LOW ACC PR ALARM TB2-39
CONTACTY9 |I15.1 PUMP 1 RUN TB1-40 LIGHT Q5.5 LOW MANIFOLD PR ALARM TB2-40
CONTACT 10 |15.2 PUMP 2 FAULT TB1-41 LIGHT Q5.6 LOW RIG AIR PR ALARM TB2-41
CONTACT 11 |I15.3 PUMP 2 POWER FAIL TB1-42 LIGHT Q5.7 LOW SHEAR BYPASS PR ALARM TB2-42 7
CONTACT 12 |15.4 PUMP 2 RUN TB1-43 LIGHT Q6.0 LOW FLUID LEVEL TB2-43
CONTACT 13 |[I5.5 ALARM AK TB1-44 LIGHT Q6.1 | BLIND/SHEAR COVER OPEN ALARM TB2-44
CONTACT 14 |15.6 LAMP TEST TB1-45 LIGHT Q6.2 MAINS FAIL TB2-45
LIGHT Q6.3 PURGE FAIL TB2-46
LIGHT Q6.4 COMMUNICATION FAIL ALARM TB2-47
LIGHT Q6.5 PUMP 1 FAULT TB2-48
LIGHT Q6.6 PUMP 1 POWER FAIL TB2-49
LIGHT Q6.7 PUMP 1 RUN TB2-50
PT1 AlD.0 | TRANSDUSER ACCU PRESSURE TB3-1 LIGHT Q7.0 PUMP 2 FAULT TB2-51
PT2 AlD.1 | TRANSDUSER MANIFOLD PRESSURE TB3-2 LIGHT Q7.1 | PUMP 2 POWER FAIL TB?_—SZ_ ¥
PT3 AlD.2 | TRANSDUSER ANNU PRESSURE TB3-3 LIGHT Q7.2 PUMP 2 RUN TB2-53
PT4 Al0.3 | TRANSDUSER SHEAR BYPASS PRESSURE | TB3-4 LIGHT Q73 ALARM SOUNDER TB2-54
PTS AlD.4 | TRANSDUSER AIR PRESSURE TB3-5 LIGHT Q7.4 BECON LIGHT TB2-55

Workmanship rating----

Sheet 1 of 9




/ Satisfactory / Not satisfactory/ Needs improvement /.

[ not then

TESTED BY (Sign/Date) ASSEMBLY PERSONNEL
WITNESSED BY (Sign/Date) Q C INSPECTOR (Sign/Date)
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Annexure 'E'

SOFTWARE/HARDWARE CODE REVIEW FOR PLC SLAVE PANEL

MODEL NO: PLC-SL1-SS-G-0-2-14-0-Y-0-WE

PLEASE ENSURE THAT THE CHECKLIST IS COMPLETE AND
INPUT VOLTAGE CORRECT BEFORE SUPPLYIN MAINS
POWER

PANEL TYPE : PLC ENCLOSURE SIZE:36“X36“X12*
SALE ORDER NO: SO/110/2425/0250 UNIT NO/JOB,NO:01-4224/610498-1
CUSTOMER: GREATWALL DRAWING NO:SKE-0970-3

SERIAL NO SLAVE PANEL:D-1493-01-4224

** Before starting the work , Make sure drawing is latest

bresureSwitch | Ple | REMOTEINPUT | Terminal | Solenoid | Pic output | PLC Output Teralual
No |input | Block No | Na No Block No
CONTACT1 10.0 ANNULAR OPEN TB1-1 LIGHT Q0.0 AMNMNULAR OPEN TB2-1
CONTACT2 10.1 ANNULAR CLOSE T81-2 LIGHT Qo.1 AMNMNULAR CLOSE TB2-2
CONTACT3 10.2 UPPER PIPE OPEN TB1-3 LIGHT Qo.2 UPPER PIPE OPEN TB2-3
CONTACT4 10.3 UPPER PIPE CLOSE TB1-4 LIGHT Qo.3 UPPER PIPE CLOSE TB2-4
CONTACTS 10.4 BLIND/SHEAR RAM OPEN | TB1-5 LIGHT Qo.4 BLIND/SHEAR RAM OPEN TB2-5
CONTACTE 10.5 BLIND/SHEAR RAM CLOSE | TB1-6 LIGHT Q0.5 BLIND/SHEAR RAM CLOSE T82-6
CONTACT7 10.6 MIDDLE PIPE OPEN TB1-7 LIGHT Q0.6 MIDDLE PIPE OPEN TB2-7
CONTACTS 10.7 MIDDLE PIPE CLOSE TB1-8 LIGHT Qo.7 MIDDLE PIPE CLOSE TB2-8
CONTACT9 11.0 LOWER PIPE OPEN TB1-9 LIGHT Q1.0 LOWER PIPE OPEN TB2-9
CONTACT10 |11.1 LOWER PIPE CLOSE TB1-10 |LIGHT a1l LOWER PIPE CLOSE TB2-10
CONTACT11 |11.2 UPPER CHOKE OPEN TB1-11 | LIGHT Q2.0 UPPER CHOKE OPEN TB2-11
CONTACT12 |11.3 UPPER CHOKE CLOSE TB1-12 | LIGHT Q2.1 UPPER CHOKE CLOSE TB2-12
CONTACT13 |11.4 UPPER KILL OPEN TB1-13 | LIGHT Q2.2 UPPER KILL OPEN TB2-13
CONTACT14 |I11.5 UPPER KILL CLOSE TB1-14 | LIGHT Q2.3 UPPER KILL CLOSE TB2-14
CONTACT15 |12.0 LOWER CHOKE OPEN TB1-15 | LIGHT Q2.4 LOWER CHOKE OPEN TB2-15
CONTACT1E |I2.1 LOWER CHOKE CLOSE TB1-16 |LIGHT Q2.5 LOWER CHOKE CLOSE TB2-16
CONTACT17 |12.2 LOWER KILL OPEN TB1-17 | LIGHT Q2.6 LOWER KILL OPEN TB2-17
CONTACT18 |12.3 LOWER KILL CLOSE TB1-18 | LIGHT Q2.7 LOWER KILL CLOSE TB2-18
CONTACT19 |12.4 SPARE 1 OPEN TB1-19 LIGHT Q3.0 SPARE 1 OPEN TB2-19
CONTACT20 |I12.5 SPARE 1 CLOSE TB1-20 | LIGHT Q3.1 SPARE 1 CLOSE TB2-20
CONTACT21 |12.6 SPARE 2 OPEN TB1-21 | LIGHT Q3.2 SPARE 2 OPEN TB2-21

Sheet 3 of 9




Pressure Switch l Ple I REMOTE INFUT H] Selennid Ple ontput -i'm‘l_l;pul - y
Nov inpt | | Block No No No | Black No
CONTACT22 |12.7 | SPARE 2 CLOSE“ j 1 TBl_-;2 ) L]GHT Q3.3 SPI\R;E ;(-:L_C-)SE_ _Tez-éz
CONTACT23 |13.0 SPARE 3 OPEN TB1-23 | LIGHT Q3.4 SPARE 3 OPEN TB2-23
CONTACT24 |13.1 | SPARE 3 CLOSE TB1-24 | LIGHT [Q3.5 SPARE 3 CLOSE TB2-24
CONTACT25 |I13.2 BYPASS LOW TB1-25 | LIGHT Q3.6 BYPASS LOW TB2-25
CONTACT26 |13.3 | BYPASS HIGH TB1-26 |[LIGHT |Q3.7 BYPASS HIGH TB2-26
CONTACT27 |13.4 | SHEAR BYPASS LOW TB1-27 [LIGHT |Q4.0 SHEAR BYPASS LOW TB2-27
CONTACT28 |13.5 |SHEAR BYPASS HIGH TB1-28 |[LIGHT |Q4.1 SHEAR BYPASS HIGH TB2-28
CONTACT29 |13.6 ANN REG INC TB1-29 | LIGHT Q4.2 T82-29
CONTACT30 |13.7 ANN REG DEC TB1-30 | LIGHT Q4.3 TB2-30
CONTACT31 |14.0 MANI REG INC TB1-31 |LIGHT Q4.4 TB2-31
CONTACT32 (141 MARNI REG DEC TB1-32 | LIGHT Q4.5 TB2-32
CONTACT33 [14.2 TB1-33 | LIGHT Q4.6 LOW ACC PR ALARM TB2-33
CONTACT34 |14.3 TB1-34 | LIGHT Q4.7 LOW MANIFOLD PR ALARM TB2-34
COMTACT3S5 [14.4 TB1-35 | LIGHT Q5.0 LOW RIG AIR PR ALARM TB2-35
CONTACT36 |14.5 TB1-36 | LIGHT Qs.1 LOW SHEAR BYPASS PR ALARM | TB2-36
CONTACT37 |14.6 TB1-37 |LIGHT |Q5.2 LOW FLUID LEVEL TB2-37
BLIND/SHEAR COVER OPEN
CONTACT38 |[14.7 | ALARM AK TB1-38 |[LIGHT |Q5.3 ALARM TB2-38
CONTACT39 |15.0 LAMP TEST TB1-39 | LIGHT as.4 IMAINS FAIL TB2-39
BLIND/SHEAR COVER
CONTACT40 |I5.1 | OPEN SENSOR TB1-40 |LIGHT |Q5.5 PURGE FAIL TB2-40
CONTACT41 |15.2 PURGE FAIL TB1-41 |LIGHT |Q5.6 COMMUNICATION FAIL ALARM | TB2-41
CONTACT42 |[I15.3 MUD PUMP 1 PULS INPUT | TB1-42 | LIGHT Q5.7 PUMP 1 FAULT TB2-42
CONTACT43 |15.4 MUD PUMP 2 PULS INPUT | TB1-43 | LIGHT | Q6.0 PUMP 1 POWER FAIL TB2-43
CONTACT44 |I15.5 |MUDPUMP 3 PULS INPUT | TB1-44 |LIGHT |Q6.1 PUMP 1 RUN TB2-44
LIGHT Q6.2 PUMP 2 FAULT TB2-45
PT11 AITR1 | CHOKE PRESSURE 1, 20K LIGHT Q6.3 PUMP 2 POWER FAIL TB2-46
PT12 AITR2 | CHOKE PRESSURE 2, 20K LIGHT Q6.4 PUMP 2 RUN TB2-47
SOUNDE
PT13 AITR3 | DRILL PIPE PRESSURE 20K R Q6.5 ALARM SOUNDER TB2-48
PT14 AITR4 | CASEING PRESSURE 20K LIGHT Q6.6 BECON LIGHT TB2-49
POS1 POS1 | POSITION SENSOR 1
POS2 POS2 | POSITION SENSOR 2
GAUGE GAUGE ACCU PRESSURE TB3-1
GAUGE GAUGE MANIFOLD PRESSURE TB3-2
GAUGE GAUGE ANN PRESSURE TB3-3
GAUGE GAUGE AIR PRESSURE TB3-4
GAUGE SHEAR BYPASS
GAUGE PRESSURE TB3-5
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Workmanship rating----

/ Satisfactory / Not satisfactory/ Needs improvement /.

If not then

TESTED BY (Sign/Date)

WITNESSED BY (Sign/Date)

ASSEMBLY PERSONNEL

Q C INSPECTOR (Sign/Date)
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Annexure 'E'

SOFTWARE/HARDWARE CODE REVIEW FOR PLC SLAVE PANEL

MODEL NO:

PLEASE ENSURE THAT THE CHECKLIST IS COMPLETE AND
INPUT VOLTAGE CORRECT BEFORE SUPPLYIN MAINS

POWER

PANEL TYPE :
SALE ORDER NO:
CUSTOMER:
SERIAL NO SLAVE PANEL:

** Before starting the work,

]. REMOTE INFUT

ENCLOSURE SIZI:
UNIT NO/JOB NO:
DRAWING NO:

Make sure drawing is latest

s pukgdl [ | g | sl | oo Block No
CONTACT1 [10.0 |ANNULAR OPEN TB1-1 LIGHT Qo.0 ANNULAR OPEN TB2-1
CONTACT2 10.1 ANNULAR CLOSE TB1-2 LIGHT ao.1 ANNULAR CLOSE TB2-2
CONTACT3 10.2 UPPER PIPE OPEN TB1-3 LIGHT Q0.2 UPPER PIPE OPEN TB82-3
CONTACT4 10.32 UPPER PIPE CLOSE TB1-4 LIGHT Q0.3 UPPER PIPE CLOSE TB2-4
CONTACTS 10.4 BLIND/SHEAR RAM OPEN | TB1-5 LIGHT Q0.4 BLIND/SHEAR RANM OPEN TB2-5
CONTACTG | 10.5 BLIND/SHEAR RAM CLOSE | TB1-6 LIGHT Q0.5 BLIND/SHEAR RAM CLOSE TB2-6
CONTACT7 10.6 MIDDLE PIPE OPEN TB1-7 LIGHT Q0.6 MIDDLE PIPE OPEN TB2-7
CONTACT8 10.7 MIDDLE PIPE CLOSE TB1-8 LIGHT Q0.7 MIDDLE PIPE CLOSE T82-8
CONTACTS 11.0 LOWER PIPE OPEN TB1-9 LIGHT Q1.0 LOWER PIPE OPEN TB2-9
CONTACT10 |I11.1 LOWER PIPE CLOSE TB1-10 | LIGHT Q1.1 LOWER PIPE CLOSE TB2-10
CONTACT11 |11.2 UPPER CHOKE OPEN TB1-11 | LIGHT Q2.0 UPPER CHOKE OPEN TB2-11

| conTACT12 |11.3 UPPER CHOKE CLOSE TB1-12 | LIGHT Q2.1 UPPER CHOKE CLOSE TB2-12
CONTACT13 |I11.4 UPPER KILL OPEN TB1-13 | LIGHT Q2.2 UPPER KILL OPEN TB2-13
CONTACT14 |I1.5 UPPER KILL CLOSE TB1-14 | LIGHT Q2.3 UPPER KILL CLOSE TB2-14
CONTACT15 |12.0 LOWER CHOKE OPEN TB1-15 | LIGHT Q24 LOWER CHOKE OPEN TB2-15
CONTACT16 [I12.1 LOWER CHOKE CLOSE TB1-16 | LIGHT Q2.5 LOWER CHOKE CLOSE TB2-16
CONTACT17 [l12.2 LOWER KILL OPEN TB1-17 [LIGHT Q2.6 LOWER KILL OPEN TB2-17
CONTACT18 |12.3 LOWER KILL CLOSE TB1-18 | LIGHT Q2.7 LOWER KILL CLOSE TB2-18
CONTACT19 |I12.4 SPARE 1 OPEN TB1-19 | LIGHT Q3.0 SPARE 1 OPEN TB2-19
CONTACT20 |I12.5 ;’PARE 1 CLOSE TB1-20 | LIGHT Q3.1 SPARE 1 CLOSE TB2-20
CONTACT21 |I2.6 |SPARE 2 OPEN TB1-21 | LIGHT Q3.2 SPARE 2 OPEN TB2-21
CONTACT22 |12.7 SPARE 2 CLOSE TB1-22 | LIGHT Q33 SPARE 2 CLOSE TB2-22
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' T
Pressure Switch

Ple

REMOTE INFUT

| Solenoid

i Ple ontput PLC Output

No nput No | No
CONTACT23 |I13.0 SPARE 3 OPEN IS LIGHT Q3.4_ | -;ARE 3 Oi_’i;N ]
CONTACT24 |13.1 SPARE 3 CLOSE TB1-24 LIGHT a3s SPARE 3 CLOSE
CONTACT2S5 |13.2 BYPASS LOW TB1-25 LIGHT Q3.6 BYPASS LOW
CONTACT26 |I13.3 BYPASS HIGH T81-26 | LIGHT Q3.7 BYPASS HIGH
CONTACT27 |13.4 SHEAR BYPASS LOW TB1-27 | LIGHT Q4.0 SHEAR BYPASS LOW
CONTACT28 |I13.5 SHEAR BYPASS HIGH TB1-28 |LIGHT Q4.1 SHEAR BYPASS HIGH
CONTACT29 |I13.6 ANN REG INC TB1-29 | LIGHT Q4.2
CONTACT30 |I13.7 ANN REG DEC TB1-30 |LIGHT Q4.3
CONTACT31 |14.0 MANI REG INC TB1-31 | LIGHT Q4.4
CONTACT32 |14.1 MANI REG DEC TB1-32 | LIGHT Q4.5
CONTACT33 [14.2 TB1-33 | LIGHT Q4.6 LOW ACC PR ALARM
—CONTACT34 14.3 TB1-34 | LIGHT Q4.7 LOW MANIFOLD PR ALARM
CONTACT3S (144 TB1-35 LIGHT Q5.0 LOW RIG AIR PR ALARM
CONTACT36 [14.5 TB1-36 LIGHT Q5.1 LOW SHEAR BYPASS PR ALARM | TB2-36
CONTACT37 |14.6 TB1-37 |LIGHT Q5.2 LOW FLUID LEVEL TB2-37
BLIND/SHEAR COVER OPEN
CONTACT38 |14.7 ALARM AK TB1-38 | LIGHT Q5.3 ALARM TB2-38
CONTACT39 |I15.0 LAMP TEST TB1-39 LIGHT Q5.4 MAINS FAIL TB2-39
BLIND/SHEAR COVER
CONTACT40 |15.1 OPEN SENSOR TB1-40 | LIGHT as5.5 PURGE FAIL TB2-40
CONTACT41 |15.2 PURGE FAIL TB1-41 | LIGHT Q5.6 COMMUNICATION FAIL ALARM | TB2-41
CONTACT42 |15.3 MUD PUMP 1 PULS INPUT | TB1-42 | LIGHT Q5.7 PUMP 1 FAULT TB2-42
CONTACT43 |15.4 MUD PUMP 2 PULS INPUT [ TB1-43 | LIGHT Qe.0 PUMP 1 POWER FAIL TB2-43
CONTACT44 |15.5 MUD PUMP 3 PULS INPUT [ TB1-44 | LIGHT Q6.1 PUMP 1 RUN TB2-44
LIGHT Q6.2 PUMP 2 FAULT TB2-45
PT11 AITR1 | CHOKE PRESSURE 1, 20K LIGHT Q6.3 PUMP 2 POWER FAIL TB2-46
PT12 AITR2 |CHOKE PRESSURE 2, 20K LIGHT Q6.4 PUMP 2 RUN TB2-47
SOUNDE
PT13 AITR3 | DRILL PIPE PRESSURE 20K R Q6.5 ALARM SOUNDER TB2-48
PT14 AITR4 | CASEING PRESSURE 20K LIGHT 06.6 BECON LIGHT TB2-49
POS1 POS1 | POSITION SENSOR 1
POS2 POS2 | POSITION SENSOR 2
GAUGE GAUGE ACCU PRESSURE TB3-1
GAUGE GAUGE MANIFOLD PRESSURE TB3-2
GAUGE GAUGE ANN PRESSURE TB3-3
GAUGE GAUGE AIR PRESSURE TB3-4
GAUGE SHEAR BYPASS
GAUGE PRESSURE TB3-5
Sheet 7 of 9




Workmanship rating----

/ Satisfactory / Not satisfactory/ Needs improvement /.

If not then

TESTED BY (Sign/Date) ASSEMBLY PERSONNEL

WITNESSED BY (Sign/Date) Q C INSPECTOR (Sign/Date)

Sheet 8 of 9



Annexure 'K’

MASTER SOFTWARE SECURITY REVIEW PROCEDURE FOR PLC MASTER PANEL

MODEL NO:

INPUT VOLTAGE CORRECT BEFORE SUPPLYING MAINS

POWER

PLEASE ENSURE THAT THE CHECKLIST IS COMPLETE AND

PANEL TYPE :

SALE ORDER NO:
CUSTOMER:

SERIAL NO MASTER PANEL:

ENCLOSURE SIZE:
UNIT NO/JOB NO:
DRAWING NO:

** Before starting the work , Make sure drawing is latest

'S.No

System

'PLC System Software
(i) PLC User
Name/Password......... (Yes/No)

(if) PLC Program write in Flash

memory..............( Yes/No)

(Yes/No)

l-l[\;ll ;[_'ouch S_CI'CEI_I
| (i) HMI Screen User
Name/Password......... (Yes/No)
(i) HMI Software
Vaildate.............(Yes/No)

Workmanship rating----

|(iit) PLC Software Vaildate..............

Measured | Status

Value/Stat

us

(If any)

' Remark |D=|tc ',Done iCheck
By |ed By
|




/ Satisfactory / Not satisfactory/ Needs improvement /.

I not then

TESTED BY (Sign/Date)

WITNESSED BY (Sign/Date)

ASSEMBLY PERSONNEL

Q C INSPECTOR (Sign/Date)

Sheet

1 of

6



Annexure 'F'

SLAVE PANEL SOFTWARE SECURITY REVIEW PROCEDURE FOR PLC SLAVE PANEL

MODEL NO:
PANEL TYPE : ENCLOSURE SIZE:
SALE ORDER NO: UNIT NO/JOB NO:
CUSTOMER: ~ DRAWING NO:

SERIAL NO SLAVE PANEL:
** Before starting the work , Make sure drawing is latest

= ; | s :
S.No | System | Measured |Status Remark |Date |Done lChEL‘]\’.l
Value/Stat (If any) | By |ed By
us | | I
. Ay ey

1 PLC System Software

(i) PLC User
Name/Password.........(Yes/No)

:!(ii) PLC Program write in Flash

6 (11 o, AR (Yes/No) . .

: i
(iii) PLC Software Vaildate.............. , i
(Yes/No) i

2 HMI Touch Screen ‘

(1) HMI Screen User
Name/Password......... (Yes/No) . '
| (ii) HIMI Software | ‘ | |

I | Vaildate...oeenseens (Yes/No)

Workmanship rating----
/ Satisfactory / Not satistactory/ Needs improvement /.

I not then

Sheet 2 of 6



TESTED BY (Sign/Date) ASSEMBLY PERSONNEL

WITNESSED BY (Sign/Date) Q C INSPECTOR (Sign/Date)

Sheet 3 of 6



Annexure 'F'

SLAVE PANEL SOFTWARE SECURITY REVIEW PROCEDURE FOR PLC SLAVE PANEL

MODEL NO:

PANEL TYPE :

SALE ORDER NO:
CUSTOMER:

SERIAL NO SLAVE PANEL:

- ENCLOSURE SIZE:
UNIT NO/JOB NO:
DRAWING NO:

“* Before starting the work , Make sure drawing is latest

i 5.No i System

[
[

PLC System Software

i(i) PLC User
Name/Password......... (Yes/No)

(11) PLC Program write in Flash

| MICOTY. oicisiiiss (Yes/No)
| (iii) PLC Software Vaildate..............
i(Yesto)

1
Measured | Status ‘Renmrk

Value/Stat |
us

| (If any)

— 1
|

il):lte | Done Check |
: | By ed By

HMI Touch Screen

|(i) HMI Screen User
'Name/Password......... (Yes/No)
E(ii) HMI Software

| Vaildate......euseens (Yes/No)

Workmanship rating----

/ Satisfactory / Not satisfactory/ Needs improvement /.

11 not then

Sheet 4 of 6



TESTED BY (Sign/Date) ASSEMBLY PERSONNEL

WITNESSED BY (Sign/Date) Q C INSPECTOR (Sign/Date)

Sheet 5 of 6



PLC PROGRAMME TRACEABILITY RECORD

Annexure 'H'

RLC
SOFTWARE EDITIO PROGRAM REVISION | UNIT | REASON OF RESPONSIAB
S.No | PLATFORM N NO. DATE TIME NO. NO NO. CHANGE LE PERSON REMARKS
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Sara Sm

SARA SAE ENGINEERING SPECIFICATION

Section: SES 26 — 853

Issue: A Rev Ng: “2”
Eff. Date: 20-12-2024 Page: 21 0f 31
m DATE:-
. Safa sae FAILURE MODE EFFECTIVE ANALYSIS (FMEA) PO. NO:-
ey (According to IEC 60812)
An Exaasal é:fﬁi‘zﬁﬁﬁﬁ D.D NO:-
SOFTWARE (REMOTE PANEL)
Before Corrective Action After Corrective Action

5 | ==z o =
q o L1 )
ltems)’ Potential Mode Foreeivey ; % '45-'» = E S E Current | E 'fg-'a § 5 ‘%
5.No. : Design Intentions : Cause Local Effects System Effects Global Effects | Recommended § S5 9 EF 5 Responsibility S 0 SiE
function of Failure : : <@ g~ o Control S a2l gl
> Action G Sees Eagi 22 9l
e g e 3 o e 3
o = =
® CPU and
M'odules : e Use quality
failure e Immediate
products
® RAM data . replace the L
; ® Delay in well @ Verify in
corruption faulty
control FAT
e Hardware i . component b
: i @ Loss of communication. | operations e Verified
To Create a hardware configuration e Create
ootk Program et e Loss of well control e In case of otk hardware
Hardire soft\.fare for ohtsical execution fails i ® PLC Goes into fault system functionality failure M fir Y configuration | PLC
i . . | to start. 8 mode and fault LED e Operational shutdown hardware P 7 b 4 | 168 | in program programmer/Assem | 5 2 3 |30
configuration | data Hardware ; harware 3t
: : Program Cant i WILL GLOW due to system failure. modules ; ® Critical bly department
processing,sequencing Selection, : ; ) failure
. be download. e Cascading failure in remote panel spare parts
and execution Hardware : e Conduct
other system will not be able . are kept on
Not Installed routing
to operate BOP | . ; hand to
Properly .I/O " inspections ol
Moudle Rack ' and electrical i ¥
. ; damaged
4 Pins Not testing coPuEREntE
Fixed R
Properly
e PLC
g:f;:m M3 | o PLC Goes into fault
To Create a control mode and fault LED - @ Delay in well
correct @ Loss of ability to see all Ll
Program for pressure WILL GLOW control e Verify in
: All Preessure e Hardware ! the pressure of the BOP ;
execution, Convert : ! e Applicable status . operations ; FAT
: Program configuration | . . b iE [diverter ® Diagnose the &
pressure into an . indicator is lit on CPU - e Could not : e Verified
2 Press ; : execution errors @ Loss of alarm capability probleminPLC | 6 | 7 | 4 | 168 PLC programmer 4 | 3 3 |36
electrical signal and d module see all the Pressure
; Hr | stops in the ® Analog , for pressure program !
diplayed as a digital ; e Wrong Reading can . - pressures of Logicin PLC
; CPU. input @ Loss of logging capability
reading on the gauges be show on the HMI BOP control program
module may i of pressure values. .
and HMI Screen and Digital unit,
be faulted
Gauges
® |osse
wiring
To Create a control . e PLC i @ Loss of ability to see all e Delay in well ® Verify in
: All alarms in @ Inability to see j
Program for execution 1 program may BOP's alarms the alarms of the BOP control ® Diagnose the FAT
3 FAULT of fault alarm, and Prog ; . be not f . /diverter operations probleminPLC| 5 | 5 4 | 100 | e Verified PLC programmer 3 2| 3|18
: execution will e All alarms execution s . i
execute visual and correct ; e Loss of ability to see low | e Could not program Fault Logic in
; stop. will stop
audiable on Panels eEthernet pressure alarms see any alarms PLC program
7

e



A)Sara Sae

SARA SAE ENGINEERING SPECIFICATION

Section: SES 26 — 853

Issue: “A”

Rev No: “2”

Eff. Date: 20-12-2024 Page: 22 of 31
Cable can be ® Loss of ability to see any | of BOP control
short. fault alarms unit.
e Verify in
To Create a control e PLC FAT
ified
f’rogram for . . program may o Operational ® Venfle. .
input/output logic and | operation and | be not e Fault Logic in
i : y inefficiency
received signal from feedback of correct e 4-way valve will not : PLC program
i ® Extended @ Diagnose the o PLC
sensors/Pressure four way valve | @ ® PLC Goes into fault operate for . : e Critical
IP_OP . downtime problem in PLC 210 programmer/Assem 48
switches/push button, | Program Input/Output | mode and fault LED open/block/close T — N A spare parts b deblsrtment
processes the execution will | module may | WILL GLOW e Operational Delays contro\ly Prog are kept on Y 7eq
information and stop. be faulty ® 4-way valve will not . hand to
: operations
display on remote ® |osse operate and feedback replace any
panels wiring of valve position will damaged
— also not execute components
e PLC
In the event program may
horn foralarm | b @ Verify in
] Hpora’ et ® Loss of ability to hear S
in program correct ’ , FAT
To Create a control Wik ution will & B an ® Horn will not alrm sound sttt 1™ Diagnose the o Verlfidd
HOOTER Program for BOP . € activate if any alarm ® Loss of alarm capability | . et problem in PLC 144 . PLC programmer 24
alshis stop.In This be Short aield for low pressure and inefficiency Alrms Logic
Mode, Sounder | ,Incomplete, 4eRe ) P es-su = s f ol in PLC
funcatios fail
canor Cantbe | or Wrong program
stop NO/NC Coil
Selected
;rzgr:am oy e Loss of ability to operate
S R i o Exaciltion &F the BOP. RAM/diverter (via o Op.eratlonal e Verify in
ol o remote interface only). inefficiency FAT
a module or correct communication of . ; il
To Create a control B el & HifEE, anelswiltsto @ Loss of sequencing e Extended ® Diagnose the e Verified
VLV_ACT Program for 4-way & P . P timing or interlock downtime problem in PLC 96 | Valve Logic PLC programmer 30
i program be Short ® |t can possible that ; ; ;
valve activation. i , function e Delay in well | program sequencing
;) execution will JIncomplete, | some valves operate = .
® Loss of alarm capability | control in PLC
stop. or Wrong or Not : ;
: e Loss of logging operations program
HOINE e capabilit
Selected g v
e PLC
g;ofcr;m nay ® Loss of ability to see all
S the pressure of the BOP ® Operational e Verify in
§iBandiarare 1 PLC Goes into fault | /diverter inefficiency e Diagnose the FAT
To Create a control Preessure : : mode and fault LED ® Loss of alarm capability | e Loss of problem in PLC e Verified
configuration -
Program for pressure | Program WILL GLOW for pressure ability to see program Pressure
Press : ; errors ; . w5 i 140 1 PLC programmer 45
execution on remote | execution & ATl e Applicable status ® Loss of logging capability | all the Correct | e Verify Logic in PLC
panels stops. g indicator is liton CPU | of pressure pressure Hardware program and
output : ¢
module may module ® Pressure Values Can be | values on the configuration hardware
Freeze on the HMI Screen | HMI Screen configuration
be faulted .
or Digital Gauges
® |osse
wiring
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e PLC

@ Verify in
program may » Operational erify
be not - e FAT
In the event e All alarms Reset ® Loss of ability to reset inefficiency fo
correct : L : ® Verified
To Create a control reset of alarms o Riiha Carl execution will stop the alarm of the BOP ® Loss of e Diagnose the Pracsta
8 VLV_RST Program for BOP in program be Shfrt @ Alarms Generate /diverter ability to reset | problem in PLC 100 Logic in PLC PLC programmer 27
alarms reset logic execution will Continously/Frequent| | e User can not able to the all alarms program g
Jncomplete, . - . program and
stop. y stop /identified alarms e Horn will
or Wrong e B Bl hardware
NO/NC Coil configuration
Selected
e Verify in
FAT
e Verify PLC
To Create a control e PLC Fiii‘l?’i?:;;:k
Pro.gram o m.put POBIRR : e Loss of operation . Op.eratlonal ® Diagnose the e Verify
logic and received ) be not e PLC Goes into fault - inefficiency ;
. operation and capability of 4-way valve. problem in PLC Input and
signal from push Ftour wa correct mode and fault LED o £211 be oBertae Wroh e Extended Bipita il
9 | INPUT button, processes the Y | elnput WILL GLOW P E | downtime progre 140 PLC programmer 18
. : valve execution . Selector Valve . ® Verify hardware
information and : module may | e 4-way valve will not e Delay in well e
will stop. ® Selector Valve Can be Hardware @ Critical
execute on master be faulty operate , o | o control : ;
Work in Reverse direction. . configuration spare parts
panel for 4-way valve ® |osse operations
operation wiri sre kephion
P ne hand to
replace any
damaged
components
@ Verify in
FAT
® Loss of capability to see @ Verify PLC
o PLC the position of 4-way valve s Opsrtoh] program in
To Create a control rogram ma ® Can be operate wrong P et INPUT block
Proratn for itk Ee ngot Yie PLC Goes into fault Selector Valve or g Y @ Diagnose the e Verify
'g : P Feedback of mode and fault LED Regulator, Selector Valve / e problem in PLC Qutputt and
logic and received correct ; ability to see 4-
. four way valve WILL GLOW Regulator Can be Work in program module
10 | OUTPUT signal from master ; ; e Output e way valve : 140 PLC programmer 18
execution will ® Feedback of 4-way Reverse direction " ® Verify hardware
control panel of 4-way module may 08 . . . position,alarms L
stop. valve position will also | e This Can be Possibe the . Hardware ® Critical
valves and alarm be faulty ® Delay in well ! !
not execute Wrong Selector Valve configuration spare parts
status @ osse control
oxililis Feedback and alarms operations are kept on
8 appear on the Remotes P hand to
Panels replace any
damaged

components
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VLV_CON

To Create a control
Program for bop 4-
way valve
configuration

In the event
program
execution will
stop.In this
Mode,
Execution of
communication
rung stop

4
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® PLC
program may
be not
correcte
Rung Can be
Short
JIncomplete,
or Wrong
NO/NC Coil
Selected

e Impaired BOP

functionalitye Inability
to operate 4-way valve
from remote panelse
Lack of 4-way valve

status

visibilityeInability to
detect BOP alarmse

Execution of

communication of

panels will stop

® Loss of operation
capability of 4-way valve.®
Loss of capability to see
the position of 4-way
valvee Loss of sequencing
timing or interlock
function; loss of alarm
capabilitye Loss of logging
capability.e Pressure
Values Can be Freeze on
the HMI Screen or digital
gaugese Alarms Generate
Continously/FrequentlyeU
ser can not able to stop
/identified alarms Data
Communication Between
Panels Breaks

e Operational
inefficiencye
Loss of
operation
capability of 4-
way valve.e
Loss of
capability to
see the
position of 4-
way valve
position,alarms
e Delay in well
control
operations

@ Diagnose the
problem in PLC
program

4 {192

e Verify in
FATe Verify
in PLC
program in
VLV_ACT
block

PLC programmer

60
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Section: SES 26 — 853

Issue: WAR

Rev No: “2”

Eff. Date: 20-12-2024

Page: 250f 31

Before Corrective
Action

After Corrective

Action

® CPU and Modules failure

® RAM data corruption

@ Hardware configuration errors
eWrong Hardware Selection,
Hardware Not Installed Properly
/O Moudle Rack Pins Not Fixed
Properly

168

30

e PLC program may be not
correct

e Hardware configuration errors
® Analog input module may be
faulted

® losse wiring

168

36

® PLC program may be not
correct
eEthernet Cable can be short.

100

18

® PLC program may be not
correct

® Input/Output module may be
faulty

® |osse wiring

210

48

e PLC program may be not
correct

® Rung Can be Short
,Incomplete, or Wrong NO/NC
Coil Selected

144

24

® PLC program may be not
correct

® Rung Can be Short
Incomplete, or Wrong NO/NC
Coil Selected

96

30

® PLC program may be not
correct

@ Hardware configuration errors
® Analog output module may be
faulted

e losse wiring

140

45

@ PLC program may be not
correct

® Rung Can be Short
JIncomplete, or Wrong NO/NC
Coil Selected

100

27

Risk Priority (RPN) Control System for Surface BOP Stack

s Before Corrective Action == After Corrective Action

eWrong Hardv

® Rung Can be Short 1

® PLC program may be not correct
@ Qutput modul faulty

® PL

¢ Rung Can be Short |

192

Nvarl

Mo

« CPU and Modules failure

k Pins Not Fixed Properly

168

200

® losse wiring

140

140

not correct

or Wrong NO/NC Coil Selected

» Analog output module may be faulted
® losse wiring

® PLC program may be not correct
® Hardware configuration errors

# Analog input madul e faulted
# losse wiring

® PLC program may be not correct
sEthernet Cable can be short

# PLC program may be not carrect
~ 210 # input/Output module may be faulty
® |osse wiring

& PLC program may be not correct
« Rung Can be Short, Incomplete, or Wrong NO/NC Coil Selectdd

# PLC program may be not correct
« Rung Can be Short, Incomplete, or Wrong NO/NC Coil Selacted




® PLC program may be not
correct

e Input module may be faulty
@ losse wiring

140

18

QT
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Issue: AP

Rev No: “2”

Eff. Date: 20-12-2024

Page: 26 of 31

10

@ PLC program may be not
correct

e Output module may be faulty
e losse wiring

140

18

11

® PLC program may be not
correct

@ Rung Can be Short
JIncomplete, or Wrong NO/NC
Coil Selected

192

60




SARA SAE ENGINEERING SPECIFICATION

A

Section: SES 26 — 853

Sara Sae

Issue: “A” Rev No: “2”
Eff. Date: 20-12-2024 Page: 27 of 31
@ DATE:-
- FAILURE MODE EFFECTIVE ANALYSIS (FMEA) PO. NO:-
ara ae (According to IEC 60812)
An &.Kﬂﬂf}ﬁi E-;“.U'%l’if‘-z-"‘;“‘: D.D NO:-
HARDWARE (REMOTE PANEL)
Before Corrective Action ] After Corrective Action
5 2] | Z
£l 5l28EE z| 5| 8|88
= Items ] 2 Potential mode of i : (T e 0= Current | =y s G
S.No. : / Design Intentions ] Cause of failure Local Effects System Effects Global Effects Lt -/ Reicommended o ‘8‘ 5 g & O ' Responsibility g o § a E,
function Failure Action el slBd = Control =i Bl
: ' ewllocleadek aw|l ol 812§
al =z =
e Proximity Sensor ® Rep!alce the Faulty e Verified in
may be faulty alossior Proximity Sensor \ FAT
. ® |nability to detect - . ® Upgrade Sensor system e Use Quality
Feedback of four e connection loose . capability to see | @ Delay in well control e
- o position of 4-way L : @ Inspect the wiring and products
Proximity Feedback of 4-way | way valve between proximity the position of 4- | operations i .
1 .\ : ] . valves connections 7 3 4 84 | e Experienced | Assembly department. | 5 2 3|30
Sensor valve position. execution will Sensor to amplifier way valve. ® Legal and Regulatory " .
. . L ® Loss of local ® Cunduct routine workers will
stop. ® Disc detaint pointer AR @ Degraded Consequences ) .
may not come within Monitoring efficienc shestions dpthe
Y 4 e Adjustment disc detaint Assembly and
sensor range : s
pointer connections
fod i
e Delay in well control 4 Yeritied in
. ® Loss of well . ) FAT
: . e |nability to operate operations e Immediately replace the A
Operation of 4- e Solenoid valve may control system i . ® Use Quality
. ¢ . 4-way valves ) . e increased risk of faulty component
Solenoid Operation of 4-way | way valve will be faullty « Operational functionality blowout o Inspectithé Juiringibd products
2 valves stop from ® connection loose . . ® Increased . R 7 5 4 | 140 | e Circuit Assembly department. | 4 2 3 24
valve } ! disruptions : ® |n case of failure connections !
(Open/Block/Close) | Driller/Tool between Solenoid ; downtime for . . . protection,
e e Impaired BOP solenoid valve will not e Check the air filter of :
pusher panels valve to PLC modules ! ! unplanned : . ; Testing
functionality . be able to operate BOP solenoid valve input line
repairs @ Spare part
rams open/close i
ist
® Pushbutton may be o A-wav valve e Verified in
s Inability to faulty e Partial or complete ) v val . FAT ®
Giving Signal to i . . e will not operate ) ® Immediately replace the
Push operate d-way Activate BOP ® connection loose failure of specific for e Operational faulty comipanent Itern must be
3 : Functions from between push button | BOP functions. inefficiency L 7 5 4 | 140 | instock. Assembly department. | 3 2 3 |18
button valve funcations . open/block/close . @ Inspect the wiring and
remote control to PLC modules ® Operational . ® Extended downtime ] @ Party
(Open/Block/Close) K . . ® Operational connections
pnaels ® Faulty Actuation disruptions recommended
, Delays .
mechanism spare part list.
o Pilot light mav be ® Loss of well e Verified in
) Inability to see 4- g ¥ e Inability to detect control system e Compromised well : FAT °
Indicates the 4-way " faulty ® ) i e Immediately replace the
valve positiond way valve position connection loose 4-way valve functionality control faulty component ltem must be
4 Pilot light . on remote control SR positions ® e Increased ® degraded efficiency b 7 3 4 84 | instock. Assembly department, | 5 2 3 |30
either open,block between pilot light to . . . . ® Inspect the wiring and
panels Operational downtime for e missed preventive ; ® Party
or close PLC modules ® . : g . connections
(open/block/close) disruptions unplanned maintenance triggers recommended
LED may be burned . .
repairs spare part list.
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o Verified in
Loss of FAT
® Loss of well e Immediately replace the
) . . control system ; e Proper
Receive electrical - e Inability to see . . faulty component :
) 4 e Digital Gauge may ] functionality ik surging to
signal from Inability to see pressure reading e Safety and Well e Inspect the wiring and
. : be faulty ® Loose , . e Undetected ) . reduce
Digital Transducer and pressure reading L ; e Localized failure of . . Control Risks connections e
. wiring e Excessive . failure leading to . 112 | vibrations Assembly department. | 4 24
Gauge diplayed as a on remote control e BOP operations . e Operational Delays e perform system pressure ;
. . vibration ® ) cascading system e Use quality
digital reading on panels e Operational ) and Loss of Revenue test
the gauge's screen Extrame Temeraturs disruptions Issues @ e Verify pressure readings praguct
Reduced safety . ® Party
. on digital gauges
margins recommended
spare part list.
e Verified in
FAT
. # Use Quality
e Pro
Ximity Sensor 1 o Loss of e Replace the Faulty products
) . may be faulty e Inability to detect - . L .
Low signal received Feedback of four . o capabilitytosee | @ Delay in well control e Inspect the wiring and e Experienced
e connection loose position of 4-way o : . :
- from sensors and way valve L the position of 4- | operations connections workers will
Amplifier , | ) between proximity valves . 84 Assembly department. | 5 30
give to plc modules execution will , way valve. @ Legal and Regulatary e Cunduct routine do the
. ol Sensor to amplifier e Loss of local oo b
with amplify signal. | stop. e N e Degraded Conseguences inspections Assembly and
e Amplifier may be Monitoring L . ; :
efficiency e Verify the input voltage connections
faulty
e Party
recommended
spare part list.
e Pressure switch ® Replace th,e Fauity e Verified in
Pressure switch
may be faulty ) FAT
. irs . @ Loss of e inspect and clean A
e Wiring fault or e |nability to detect o . : e Use Quality
Feedback of four , n capability to see | @ Delayin well control sanubber oil
loose connections position of 4-way L - 2 products
Pressure Feedback of 4-way | way valve . the position of 4- | operations e Inspect the wiring and ;
. o : , e Sunbber oil may be | valves ) 112 | ® Experienced | Assembly department. | 4 24
Swtich valve position. execution will . way valve. e Legal and Regulatory connections !
jammed @ Loss of local ; workers will
stop. , R ® Degraded Consequences @ Cunduct routine
e Adjustment wheel Meonitoring . : . ) do the
efficiency inspections
may be not set . Assembly and
properly e Adjustment pressure Lolnhettions
¥ switch wheel
e Verified in
. e Loss of well e Immediately replace the FAT °
@ |nability to see .
Convert pressure ressure reading on control system faulty component® Inspect Use quality
into an electrical Inability to see e Pressure transducer ':emote anelsog functionalitye e Safety and Well the wiring and connectionse product
Pressure signal and pressure reading may be faultye Loose ! pan Undetected Control Riskse perform system pressure e Critical spare
) . ; Localized failure of . \ . _ 112 Assembly department. | 4 24
Transducer | diplayed asa on remote control | wiringe Sunbber oil BOP operationse failure leading to | Operational Delays and | teste Verify pressure parts are kept
digital reading on panels may be jammed o era?ionai cascading system | Loss of Revenue readings on digital gauges® on hand to
the gauge's screen _p . issuese Reduced inspect and clean sanubber replace any
disruptions , .
safety margins oil damaged
components
To prevent
explosion in e Flamable Gases e Critical spare
hazardous areas by hididesystem ® Purge may be faulty | Can be enter inside ® Degraded o Safety and Well e Repair or Replace Faulty parts are kept
continuosly A ¥ e Air supply failure the Panels. efficiency Control Risks Components on hand to
Purge . readiness and - , . : 60 Assembly department. | 3 18
removing ety e Insufficiant air ® Short circuit or PLC | e BOP control e Regulatory and Legal e Compressor with replace any
potentially supply System can be Burn system failure Consequences sufficient air supply damaged
flammable gases or Failure components
from the system
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PLC CPU
and it's
module

Receives input
signal from
sensors/Pressure
switches/push
button, processes
the information
and control devices

Inability to
Activate BOP
Functions form
remote control
panels and
monitor 4-way
valve position,
pressure readings,
alarms

A

Sara Sae

SARA SAE ENGINEERING SPECIFICATION

Section: SES 26 — 853

Issue: “A”

Rev No: “2”

Eff. Date: 20-12-2024

Page:

29 of 31

® Frequent power
outage or fluctuations
® Input/Output (I/0)
module disconnected
between CPU

® Communication
Break

® Connection loose
between PLC modules
e PLCCPU and it's
module may be faulty

e Complete failure of
BOP functions.

® Operational
disruptions

@ Personnel injuries
or fatalities

e Evacuation delays
® Inability to operate
4-way valves

@ Inability to detect
position of 4-way
valves

® Loss of local
Monitoring

® Loss of well
control system
functionality

® 4-way valve
will not operate
for
open/block/close
® Operational
Delays

® Loss of
capability to see
the position of 4-
way valve.

L]
Communication
Breakdown of
Valves Remote
operation, Alarm
& indication.

@ Blowout Risk

e Operational Delays
and Financial Loss

® Regulatory
Compliance Issues

eimmediate Diagnosis

® Repair or Replace Faulty
Components

® Check Communication
Links

® Power Supply Inspection
@ Inspect the wiring and
connections

e Cunduct routine
inspections

64

® Verified in
FAT

& Simulate the
failure
condition &
check the
redundant
working of
both panel.

® Software
valiation to be
verified

® Experienced
workers will
do the
Assembly and
connections

® Party
recommended
spare part list.

PLC
programmer/Assembly
department.

15




SARA SAE ENGINEERING SPECIFICATION
Section: SES 26 — 853

Issue: “A” Rev No: “2”
Eff. Date: 20-12-2024 Page: 30ef 31

'f’f_Siara Sae

Risk Priority (RPN) Control System for Surface BOP Stack

w— e fore Corredtive Actior e After COTective Action

Before Corrective
Action
After Corrective
Action

e Proximity Sensor may
be faulty

e connection loose
between proximity
Sensor to amplifier

e Disc detaint pointer ST -
may not come within » Input/Output (1/0

s sensor range

84 30

® Solenoid valve may
be faullty

2 e connection loose 140 24
between Solenoid
valve to PLC modules

@ Pushbutton may be
faulty

e connection loose

3 between push button 140 18
to PLC modules

e Faulty Actuation
mechanism

# Pilot light ma » connection loose

e LED may be

e Pilot light may be
faulty &
connection loose
between pilot light to
PLC modules @
LED may be burned ’
e Digital Gauge may be o SR
faulty ® Loose
5 wiring @ Excessive 112 24
vibration L
Extreme Temerature

@ Proximity Sensor may
be faulty

e connection loose

6 between proximity 84 30
Sensor to amplifier
e Amplifier may be
faulty

84 112 Digital Gauge thay be faulty ® LOOS

Excessive vibration ® Extreme




SARA SAE ENGINEERING SPECIFICATION: '
Section: SES 26 — 853 '-

Issue: “A” _ Rev No: “2” . i
Eff. Date: 20-12-2024 K Page: 310f31

® Pressure switch may
be faulty :
@ Wiring fault or loose
connections

@ Sunbber oil may be
jammed

e Adjustment wheel
may be not set
properly

@ Pressure transducer
may be faulty

® Loose wiring

e Sunbber oil may be
jammed '

® Purge may be faulty
e Air supply failure
e Insufficiant air supply

e Frequent power
outage or fluctuationse
Input/Output (I/0)
module disconnected
between CPUe
Communication Breake
Connection loose
between PLC modulese
PLCCPU and it's
module may be faulty




Annexure "H'

PLC PROGRAM TRACEABILITY RECORD

CUSTOMER

JOB NO.

UNIT NO.

PLC PROGRAM NO.

PLC MANUFACTURER

PLC MODEL

PROGRAMMING SOFTWARE

SOFTWARE VERSION

PROGRAM DEVELOPMENT DATE & TIME

PROGRAM DEVELOPMENT LOGIC

COMMUNICATION SYSTEM

PROGRAM USER ID

PROGRAM PASSWORD

Name: Name:

[Name:

Program Prepared By:

Program Reviewed By

Program Approved By:

FEANY MODIFICATION ARE REQUIRED IN THE PROGRAM, PLEASE PROVIDE THE
NECESSARY DETAILS IN THE SECTION BELOW*

PROGRAM CHANGE DATE & TIME

REASON FOR PROGRAM CHANGE

DETAILED DESCRIPTION OF CODE DIFFERENCES

MName: MName:

MName:

Program Prepared By:

Program Reviewed By:

Program Approved By: i
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