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Dr Rajesh Kumar, IPS e i West Bengal Pollution Control Board
Member Secretary = (Department of Environment,

‘u'h il is’ Government of West Bengal)

W7

Memo No 21/3L/WPB-H(III) /2021 Dated: 30/01/2023
To
The Registrar General,
National Green Tribunal,
Faridkot House,

Copernicus House,
New Delhi - 110001.

Sub: Report of the Committee constitute by the Hon’ble National Green
Tribunal, Principal Bench, New Delhi.

Ref: O.A. NO. 440/2029/PB (News Item Published in Economic Times dt.
21.12.2021 titled “3 dead, 44 injured in flash fire at IOC’s Haldia Refinery”)

Sir,

Enclosed please find copy of the report of the Committee along with all the annexures,
which speaks for itself.

Mrs. Madhumita Bhattacharjee, Ld. Advocate-on-Record, Supreme Court has been
appointed by the State Board for any further action.

This is for your kind perusal and necessary action.

Yours faithfully,
Enclo. As stated above

Sd/-

Member Secretary
West Bengal Pollution Control Board

Memo No  21/3L/WPB-H(III)/ 2021 Dated: 30/01/2023

Copy forwarded to :
Mrs. Madhumita Bhattacharjee, Advocate-On-Record, Supreme Court - For information
and necessary action. She is hereby requested to take all necessary steps in this regard.

WAl .
L e éy”",ﬁ Wv)
TP aa 7

Member Secretary

AN \3)) West Bengal Pollution Control Board

Paribesh Bhawan, Bldg. 10A_Biock LA. Sectcn:_III, Salt Lake, Kolkata 700 106
Tel: 2335-8213, Fax: 2335 2813/6730, Email: ms.wbpcb-wb@bangla.gov.in, Website: www.wbpcb.gov.in
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Dr Rajesh Kumar, IPS — West Bengal Pollution Control Board
Member Secretary —_— (Department of Environmenit,
1174 Government of West Bengal)
W7
Memo No  21/3L/WPB-H(III)/2021 Dated: 30/01/2023
To
The Registrar General,
National Green Tribunal,
Faridkot House,

Copernicus House,
New Delhi - 110001.

Sub: Report of the Committee constitute by the Hon'ble National Green
Tribunal, Principal Bench, New Delhi.
Ref: O.A. NO. 440/2021/PB (News Item Published in Economic Times dt.
21.12.2021 titled “3 dead, 44 injured in flash fire at IOC’s Haldia Refinery”)

Sir,

Enclosed please find copy of the report of the Committee along with all the annexures,
which speaks for itself.

Mrs. Madhumita Bhattacharjee, Ld. Advocate-on-Record, Supreme Court has been
appointed by the State Board for any further action.

This is for your kind perusal and necessary action.
Yours faithfully,

"

Member Secretary
West Bengal Pollution Control Board

Enclo. As stated above

Paribesh Bhawan, Bldg. 10A, Block LA, Sector III, Salt Lake, Kotkata 700 106
Tel: 2335-8213, Fax: 2335 2813/6730, Email: ms.wbpcb-wb@bangla.gov.in, Website: www.wbpcb.gov.in



Inspection Report

In the matter OA 440/2021/PB “In re: News item published in
Economic Times dt 21/12/2021 titled 3 dead, 44 injured in flash
fire at 10C’s Haldia Refinery”

Hon’ble NGT, in the matter OA 440/2021/PB, directed "‘constitution of a
joint Committee comprising CPCB, State PCB and District Magistrate. The
joint Committee may meet within two weeks and undertake visit to the
site and interact with the stake holders. It may identify measures required
to be taken for compliance of law, including compensation for the victims
and for damage to environment, if any and to identify measures for
preventing such incident in future. The Committee may also consider
reports of industrial accidents in recent past on directions of this Tribunal
which are available on the website of CPCB. The State PCB will be the
Nodal Agency for coordination and compliance”.

Accordingly, following Officials are deputed from the said Departments

1. Dr Prasun Kumar Mondal, Assistant Environmental Engineer & In-
Charge, Haldia Regional Office, WBPCB

2. Mr Shantanu Das, Officer in Charge, Disaster Management, Purba
Medinipur

3. Mr Sandeep Roy, Sc D, CPCB, Kolkata

The committee had its 1t Meeting at District Magistrate Office, Purba
Medinipur on 21st February, 2022 which is attended by concerned Officials.
During the meeting the cause of Incident and information available with
individual department was discussed and further Inspection was carried
out on 25 February, 2022.
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During inspection following Officials were present from M/s IOCL, Haldia

Refinery, Haldia, Purba Medinipur

1. Mr Partha Ghosh, Executive Director

2. Mr Praveen Jayant, General Manager, TS & HSE
3. Mr I Daniel Raj, Dy. General Manager, HSE

4. Ms ] Behera, Sr. Mgr., HSE

The committee inspected the site of the said industry on 25t February
2022 and observed that the Motor Spirit Quality (MSQ) unit, where the
incident took place, was not in operation. The committee requested the
M/s IOCL to provide necessary documents of compensation paid to the
victims, fugitive analyses reports and process safety management for
scrutiny as per direction of the Hon'ble NGT.

M/s IOCL engaged a private laboratory to conduct fugitive analyses at
different equipments. Most of the fugitive analyses were carried out at
pump’s suction & discharge valves, their flanges, pressure gauges and
seals. In 99.9% cases, values of analyses showed 0 ppm. Very few
fugitive analyses were performed at some heat exchangers. Results show
that analyses were carried out at suction & discharge valves, their flanges,
pressure gauges and seals of heat exchangers and in all cases, results
were reported to be 0 ppm. But suction point, discharge point and seal of
a heat exchanger are meaningless. However, fugitive emission monitoring
was not performed to any other equipment in the industry. The above
mentioned fugitive emissions were carried out on yearly basis employing
same private laboratory year after year. As per the Ministry of
Environment and Forests notification vide G.S.R. 186(E) dt. 18.03.2008,
fugitive emission as well as LDAR are to be checked at:
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Block valve, control valve, compressor seals, pressure relief valves, pipe
flanges and pipe connections along with the above mentioned points which

the industry was monitoring.

The industry was not able to show LDAR test data. The industry is

reluctant about measuring of fugitive emission of different equipments.

During investigation of major fire incident to the unit on 21.12.21, Oil
Industry Safety Directorate (OISD) pointed out that there was blockage at
inlet flange of stabilizer reboiler of MSQ section of the unit. Opening of
inlet flange of stabilizer reboiler caused naphtha to come out along with
flushing water results fire by source of ignition of gas cutting job in the
vicinity. In this case, hydrocarbon sensors were either not installed or

were non-functional there during such operation.

When process operation of the unit was running, blockage of any line or
equipment was being reflected through DCS as well as field sensors for
improper level or temperature or flow rate of that part of the equipment.
During shut down job of the unit, the said blockage portion of the
equipment is to be supervised properly through DCS monitoring as well as
through field monitoring during water flushing.

A series of fire incidents occurred during December 2021 such as (i) on
15.12.21 at Fluidized Catalytic Cracking (FCC) unit, (ii) on 19.12.21
between MSQ and FCC units and (iii) on 20.12.21 for naphtha dripping
from Stabilizer column. All these incidents occurred just before the major
fire incident happened on 21.12.21 indicating the reluctance of the
industry about hazard and consequence of fire incident leading to

casualties.
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During inspection of the committee on 25" February, 2022, two nos.
Effluent Treatment Plant (ETP) of the industry were found running with
wastewater treatment of 450-500 m3/hr (plant capacity 600 m3/hr) and
600-620 m3/hr (plant capacity 650 m3/hr). Surface drain lines at four
sides surrounding MSQ section, was found to carry water with traces of oil
floating. The industry has 2 nos. guard pond where oil contaminated storm
water was being collected for treatment at ETP. One guard pond was
found empty and the other one contained wastewater for treatment.
WBPCB collected wastewater samples from individual outlet of two ETPs
and final industry outlet for analyses on 10 February, 2022 and results in
the three cases show compliance for BOD, COD and O & G as per
environmental discharge standard of oil refinery industry. Analyses results
of ambient air quality monitoring stations of WBPCB installed at different
locations of Haldia show no remarkable increase in concentrations of PMio,
PM2.5, SO2 and NO2 during the period from 215t December, 2021 to 31st
December, 2021. Therefore, no damage to environment for the fire
incident of the industry on 21st December, 2021, was observed during

inspection.

M/s IOCL confirms that the industry follows process safety management as
per OISD standards and guidelines for petroleum refinery.

M/s IOCL awarded the work order to M/s Shilpi Engg. Pvt. Ltd. for
maintenance work of the MSQ Section during its shut down period. During
visit, committee also interacted with M/s Shilpi Engg. Pvt. Ltd. and as
informed, all the laborer engaged in the maintenance work were having
minimum 4-10 yrs of experience in similar field. They were given proper
training for safe field work. M/s IOCL also organizes the training on regular
basis for Permanent & Contract Workers.
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Due to flash fire incident, total 5 nos. causalities occurred from Contract

Labor.

Dependent family members for satisfactory living:

Following may be considered as compensation amount to their

Honr’ble
Expenses Supreme counrt
for shifting Judgement in
Loss of mortal civil appeal
Name of Age Salary S;n‘tlary Future monthly Annual }'0:.8 of remains :Joss Ofd n0.6339 of o
deceased (Yrs) per = :esr i Prospect | income to the | Income . l;' and loss of (ge :i" 2019 and civil
mon uction dependents income estate & affection | appeal no.
funeral 3483 of 2008
expenses compensation
dn INR)
DT=50% | .._ -
A B C of (B+C) E=DX12 | FExM |G H I=F+G+H
Late
Pargat 38 22490 | 22490 8996 15743 188916 2833740 | 100000 200000 | 3133740
Singh.
Late
Shamsad | 33 22490 | 22490 8996 15743 188916 3022656 | 100000 200000 | 3322656
Ali
Late
Sarabjit | 28 22490 | 22490 8996 15743 188916 3211572 | 100000 200000 | 3511572
Singh
Late Lal
Babu 37 22490 | 22490 8996 15743 188916 2833740 | 100000 200000 | 3133740
Mabhato
Late
Kulfeep | 37 22490 | 22490 | 8996 | 15743 188916 | 2833740 | 100000 | 200000 | 3133740
Singh

# - depending on the age, the factor (M) is fixed. 17 for age group 25-30, 16 for age group 31-35, 15
for age group 36-40 and 14 for age group 41-45.

Status of regulatory compliances:

Sl No. | Particular Status

1 Consent to Operate - CTO | Valid till: 31.05.2024

2 Hazardous Waste | Valid till: 31.12.2025
Authorization

3 Public Liability Insurance Valid till: 31.03.2022




Recommendation:

1. Fugitive emissions of the industry were carried out on yearly basis
employing same private laboratory year after year. Most of the
fugitive analyses were monitored at pump’s suction & discharge
valves, their flanges, pressure gauges and seals and in some cases
heat exchanger’s suction & discharge valves, their flanges, pressure
gauges and seals. In 99.9% cases, values of analyses showed 0O
ppm. But suction point, discharge point and seal of a heat exchanger

are meaningless.

As per the Ministry of Environment and Forests notification vide
G.S.R. 186(E) dt. 18.03.2008, fugitive emission as well as LDAR are

to be checked at:

Block valve, control valve, compressor seals, pressure relief valves,
pipe flanges and pipe connections along with the above mentioned
points which the industry was monitoring.

The industry was not able to show LDAR test data. The industry is
reluctant about measuring of fugitive emission of different
equipments.

2. When process operation of the unit was running, blockage of any
line or equipment was being reflected through DCS as well as field
sensors for improper level or temperature or flow rate of that part of
the equipment. During shut down job of the unit, the said blockage
portion of the equipment is to be supervised properly through DCS
monitoring as well as through field monitoring during water flushing.



3. Hydrocarbon sensors already installed at different locations of the

industry probably were not able to sense the l|eakage of
hydrocarbon. Hence, modernized sensors may be installed after
proper checking so as to ensure such incidents do not occur in

future.

. After occurrence of a series of fire incidents (i) on 15.12.21 at
Fluidized Catalytic Cracking (FCC) unit, (ii) on 19.12.21 between
MSQ and FCC units and (iii) on 20.12.21 for naphtha dripping from
Stabilizer column just before the major fire incident happened on
21.12.21 indicating the reluctance of the industry about hazard and
consequence of fire incident leading to casualties.

. No damage to environment for the fire incident of the industry on
215t December, 2021, was observed during inspection.

. The industry was following process safety management as per OISD

standards and guidelines for petroleum refinery.

. For 5 Nos. of causalities in total for fire incident on 21st December,
2021, compensation amount to their Dependent family members for
satisfactory living is recommended through calculation.

. Different process sections of the industry was installed in close
proximity to each other, therefore any small fire incident of one
section may spread out rapidly within its surrounding sections
resulting a massive disaster to the locality.

. As per recommendation of OIDS, MSQ block units comprising Prime-
g unit, isomerization unit, naphtha hydrotreating unit and vacuum
distillation unit -II, were not meeting the inter distance requirement
and their shut down are to be taken simultaneously as single block.
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Mr Shantgnu Das
Officer in Charge, Disaster
Management, Purba Medinipur

Mr Sandeep Roy
Sc D, CPCB, Kolkata

Dr Prasun Kumar Mondal,
Assistant Environmental
Engineer & In-Charge, Haldia
Regional Office, WBPCB
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Govarnment of India, Ministry of Petroleum & Natural Gas

= — 8th Floor, Tower-A, 010B Bhawan
et | 36y JTVOT GeaT fereamod | Patho.2 Sectr7, NODA- 20101

il ndm Sa firciorate GO/ Tel., : +91-120-2593800

1S0 9001:2015 certified 0“- INDUSTRY SAFETY D'RECTORATE T/ Wabsite : www.olsd.gov.in
No: OISD/ EDS/ ACCI1-05 21.02.2022
To

The Chairman

Indian Oil Corporation Limited,
3079/3, Sadiq Nagar,

J.B. Tito Marg,

New Delhi-110049

SUB: INVESTIGATION COMMITTEE REPORT ON FIRE INCIDENT AT MSQ
BLOCK UNIT OF I0CL HALDIA REFINERY ON 21.12.2022

Dear Sir,

As per information received from IOCL, Haldia Refinery (IOCL-HR), an incident of
fire took place at around 14:50 hrs on 21t December, 2021 at the MSQ unit of
Refinery. The fire was extinguished in about 15 minutes duration. The incident
caused injuries to 44 nos. of personnel, out of which 05 nos. succumbed to their
injuries. There was damage of material at the incident site.

Vide letter ref. OISD/EDS/ACCI/05 dt. 22.12.2021 a committee comprising of
members from OISD and PNGRB was constituted to investigate the incident. The
committee visited plant on 23.12.2021 to 24.12.2021 to investigate the incident.

The primary cause of incident was inadequate flushing of the Reboiler circuit and
lack of site supervision by IOCL during execution of non-routine activities. Final
checking for ensuring ‘nil' hydrocarbon presence at reboiler bottom was not carried
out properly. So, after the bottom flange of Stabilizer Re-boiler inlet line was opened
for blanking job, Naphtha from inside the re-boiler started spilling out, which
subsequently caught fire possibly from the nearby other hot job activity or the non-
sparking tools used for blanking job.

Following are some of the major recommendations emerging out of the incident as
noted by the investigating team:

> Proper purging of the Hydrocarbon circuits, equipment before undertaking any
M&! related activities is an extremely critical step in any Refinery process unit.
Adequacy of Standard Operating Procedure (SOPs) for flushing to be reviewed
to ensure incorporation of equipment wise flushing plan and to include physical
checking/ verification to confirm that system has been made hydrocarbon free.

> Maintenance crew engaged for various shutdown jobs to be properly made
aware and sensitized (through supervisory control, tool box talks etc.) about the
potential job hazards, Do’s & Don'ts in' case of any unforeseen abnormal
condition like oil/ gas leakage in and around the job site.



» Adequate numbers of Safety supervisors shall be ensured all the time during the
shutdown/ start-up activities of the units. Critical non-routine activities to be
carried out under close supervision by Contractor supervisor and company
personnel.

> Deployment of skilled manpower suitable for the respective job and
commensurate with contract condition to be ensured. It is suggested to include
suitable clauses in the shut-down tender document to ensure that only qualified
and experienced workman are entering into refinery premises for shutdown job.

» OWS and CBD drain lines of equipment are to be always maintained de-choked/
operational to facilitate proper draining during steaming & flushing and ensuring
positive confirmation that all hydrocarbons are drained.

> A multidisciplinary team (MDT) should be constituted to carry out surprise
checks during shutdown activities, to identify the unsafe acts and unsafe
conditions. Due diligence to be accorded for review/ analysis of unsafe acts/
conditions reported by MDT, fire & safety and operational personnel to take
immediate corrective action.

» There may be some instance where CCTV cameras and HC Gas monitoring
system (GMS) may not be available to cover critical maintenance activities. To
take care of such instance, IOCL to explore the feasibility of providing portable
CCTV camera and GMS sensor.

Detailed report of the investigation carried out by the investigation team is enclosed
herewith.

Compliance of the recommendations given in the investigation committee report may
please be sent to OISD at the earliest. We hope suitable instructions to this effect
would be issued to all concerned.

Thanking you.

Yours sincerely,

\ 23
ks
(Arun Mittal)
Executive Director

Encl.: Report of the Investigation team

cc: Joint Secretary (Refinery), MoP&NG, New Delhi: for kind information please.
cc: Member (Technical), PNGRB: for kind information please.
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OIL INDUSTRY SAFETY DIRECTORATE

EDS: OISD: ACCl/ 06 Dt: 14.02.2022

Sub: INVESTIGATION COMMITTEE REPORT ON FIRE INCIDENT AT IOCL-

1.0

1.1

HALDIA REFINERY ON 21.12.2021.
INTRODUCTION

MSQ units were under planned shutdown since 13.12.2021 and various shutdown
jobs were being carried out after normal shutdown and hand over of the units to
Maintenance.

Indian Oil Corporation Limited, Haldia Refinery (IOCL-HR) vide FIR dated
21.12.2021 (Ref. Annexure-1), informed that at around 14:50 hrs on 21% December
2021, a fire had occurred in the area of MSQ Block (Isomerization) of the Refinery
while grating/ structure cutting job was being carred out in the first platform of
Stabilizer area.

The fire was put-off by applying water by personnel working in the vicinity and
subsequently by Firefighting crew. The duration of the fire was less than 15 minutes
as per FIR copy received from IOCL-HR.

There were 3 fatalities and 44 injuries of contract personnel due to the incident as
reported in the FIR. However, IOCL subsequently revised the casualty figure to 3
fatalities and 41 injuries. At the time of release of this report, total fatalities increased
to 5. There was no injury to any of the IOCL personnel.

To investigate the incident, a committee comprising of the below mentioned officers
was constituted by ED, OISD, vide letter ref. OISD/EDS/ACCI-05 dated 22/12/2021
(Annexure-2).

1. Shri Udit Nandi, CGM (Safety), HPCL- Visakh Refinery

2. Shri S Giridharan, GM (Maint.), BPCL- Kochi Refinery

3. Shri Jamunalal Rout, Dy. Director, PNGRB

4. Shri Harendra Kumar Yadav, Addl. Director (P&E), OISD
The terms of reference of the committee is as under:

= Investigate the incident
* ldentify the lapses and root cause(s) of the incident:
» Recommend corrective action to avoid recurrence of such incidents.

Incident Investigation Report IOCL-HR Page 2 of 23

Iz

52



2.0 INVESTIGATION MODALITIES

The committee members visited the incident site from 23 to 24" December, 2021
and carried out the investigation following the below noted methodology:

s Visit to MSQ Plant.

" e Visit to Field Room
Visit to Main Control Room of MSQ Block.
Visit to Fire Station

Interaction with concerned stakeholders as mentioned below:

S. No.

Name of the Person

Designation

Company

Shri A Sanyal

CGM(TS&HSE)

10CL

Shri D Dutta

CGM (T)

I0CL

Shri I. Daniel Raj

DGM (HSE)

I0CL

Shri Shubham Jain

AMPS (Technical Service)

10CL

Shri Mridul Deka

™

I0CL

Shri Ashok Kumar
Raghuvanshi

CMFS

I0CL

Shri Panner Selvam
Ponnusamy

SPNE

10CL

Shri Golap Thakuria

SPNE

IOCL

Shri Amit Binwal

SPNE

I0CL

Shri Shahrukh Husain
Ansari

AMPN

IOCL

Shri K.S. Paul

DGM (PN)

IOCL

Shri S.M. Raut

SMFS

I0CL

Shri Jaydip Chattaraj

SMNM

IOCL

Shri Sreekuttan M.S

AMFS

I0CL

Shri Neelabh Gupta

SF & SO

I0CL

Shri Saurabh
Mukherjee

SPNM

I0CL

Shri Samaresh Biswas

MNMEL

IOCL

Shri Mulakala Venkata
Niranjan

AM (Mechanical Manager)

IOCL

Shri Himagna Sen

AM-ML ( Mechanical
Maintenance)

I0CL

Incident Investigation Report IOCL-HR Page 3 of 23
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S. No. | Name of the Person Designation Company
20 Shri Naveen Kumar SIPM I0CL
21 Shri Mukesh FO (Field Operator) IOCL
22 | shri Ankit Chaturvedi FO (Field Operator) locL
23 Shri Susanta Das FO (Field Operator) 10CL
24 Ethe e FO (Field Operator) IoCL

Sahoo
25 Shri Krishnanand FO (Field Operator) IOCL
Kharwal
26 Shri Saroj Dey FO (Field Operator) IOCL
27 Shri Rangan Datta FO (Field Operator) 10CL
28 S Ra-n Jry == FO (Field Operator) 10CL
| Singh
28 L Devgndrg Dhar FO (Field Operator) 10CL
Dwivedi
29 Shri MD. Mahasin FO (Field Operator) 10CL
1 Khan ‘
30 Shri Rajib Kuiti FO (Field Operator) toCL
31 Shri Sanjoy Mandal FO (Field Operator) IOCL
32 | Shri Daruknath Mandal FO (Field Operator) 10CL
33 Shri Dipanjan Mal FO (Field Operator) toCL
34 Shri Sanjay Sahai Site Incharge M/s Shilpi
35 Shri Konshik Gole Project Manager M/s Shilpi
36 Shri Zanaklal Safety Officer Ms Shilpi
37 Shri Rishin Raj Supervisor M/s Shilpi

Contract

document/ SOPs.

» Review of IOCL's internal investigation report findings.

Incident Investigation Report IOCL-HR Page 4 of 23

Note: Injured personnel could not be contacted for interaction as all were under
treatment at Kolkata.

* Review of documents viz. DCS logbooks/ Field logbooks/ maintenance register/
Work permits/ registers in the control room/ Operating manuals/ F&S logbook/

e Review of CCTV footage from camera DHDS-508, DHDS-509, DHDS-510,
DHDS-701, DHDS-515 etc.
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3.0 BACKGROUND

Haldia Refinery is situated on the banks of river Hoogly in the Haldia town of East
Midnapore District in West Bengal and is about 130 km from Kolkata by road. Itis a
combination of both fuel and lube refinery. Apart from normal fuel distillates like,
LPG (Liquefied Petroleum Gas), MS (Motor Spirit), ATF (Aviation Turbine Fuel),
Kerosene, Diesel etc., the refinery also produces various grades of Lube Oil Base
Stocks (LOBS) for production of different grades of lubricating oils.

Refinery was commissioned in the year 1975 with a crude processing capacity of
2.5 MMTPA. The LOBS production facility was commissioned in 1977. With time,
the refinery has been revamped in phases to the present capacity of 8.0 MMTPA.
The Refinery processes approx. 70% high Sulphur and 30% low Sulphur crude.

The MSQ block comprising of the NHT (unit no. 85), ISOM (Unit 86), Prime G (unit
no. 87) was commissioned in year 2005 and Prime-G was revamped in 2019 for
BS-VI projects. Last turnaround of the MSQ Units was taken in November 2017.

The manning of MSQ units on the day of the incident was as given below: - .

Normal Manning Manning on 21.12.2021
Field opérator (JEA) 4 7
Panel 1 1
Shift In-charge (SIC) 1 2*
Contract personnel Approx. 340

* Two Production officer deployed in shift; Single SIC not designated .

4.0 INCIDENT DESCRIPTION AND CHRONOLOGY OF EVENTS

MSQ block comprises of VDU-Il, Prime-G, Isomerization and NHT units. These
units were having the planned shutdown as below:

Unit Shut down duration

NHT .| 24 days (13™ Dec — 5™ Jan 2022)
ISOM 24 days (13" Dec — 5" Jan 2022)
Prime-G 52 days (1 Dec — 21™ Jan 2022)
VDU-2 4 days (13" Dec — 16 Dec 2021)

Isomerization unit shut down activities were going on since 13.12.2021 as per the

shutdown work plan along with other units of the MSQ block. As per IOCL-HR:-

a. The ISOM unit was (including the Stabilizer column, 86-C-01 circuits) made
hydrocarbon free by N2 purging, water flushing and steam purging.

Incident Investigation Report IOCL-HR Page 5 of 23




b. Stabilizer column (86-C-01) was blinded on 20.12.2021. On 21.12.2021,
“stabilizer reboiler (86-E-06) inlet flanges were being opened to facilitate blinding
for hydrotest of reboiler inlet circuit as one of the shutdown jobs. (Refer Fig. 1).
c. During the flange opening activity of Reboiler inlet line, Naphtha along with water
started coming out through the opening.
d. At 14:50 hrs, there was an explosion followed by fire on the first floor of Unit 86
(ISOM) at the Stabilzer column area; Fire continued for less than 15 minutes as
per FIR intimation by IOCL-HR.

Fire call was received from MCP 609 and simultaneously message was received
on a walkie-talkie regarding fire in MSQ unit. Subsequently fire call received from
MCP 640, 610, 625, 611, 620, 612, 606, 751, 736, 622 and 644.

e. Initial fire fighting activities started with water spray from nearby ground monitors
and fire hydrants by contractor personnel. Fire tender-1 from the main fire station
and Fire tender-4 from the satellite fire station reached the site and responded in
fire fighting activities.

f. Simultaneously rescue operation was started and casualties were shifted to
Occupational Health Centre for first aid by ambulance and other available
vehicles. Subsequently injured were shifted to Hospitals at Kolkata.

g. Shutdown manpower from the surrounding areas were evacuated and affected
area was cordoned off.

+ Air fin cooler

-J.- Naphtha leaked from

7 ™\ flange opening and

86-B-13 vessel gas cutting fobat 3 m
structure gas }  away from flange

Feed I cutting location

Stabilizer
86-C01

t— To column 86-C-03

Fig.1 (Site activities being carried out on the day at the time of incident)
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5.0 Scene of Accident as noted during investigation team’s visit to site:

1) At the time of site visit, it was observed that no activities were going on as PESO
has given order not to carry out any job in the unit. '

2) CISF had cordoned off the unit and all personnel entry to the unit were being
recorded in a register. ~ - '

3) Stabilizer column (86-C-01) shell flanges including reboiler inlet and outlet lines
were noted in blinded condition. -

4) Considerable material damage at incident site was noticed as can be seen from
the photographs below. It was observed that the anchoring hooks of safety belt of
the deceased along with tools and tackles (wrench, spanner, hammer etc.) were
found stili present at site. Tools and tackles were found to be of normal metallic
design (i.e. not of ‘Non sparking’ type). i

Safety belt anchor of deseased personnel

5) Details of deceased and injured personnel is given in the Annexure-3.

6.0 Observations by investigation committee:
6.1 Observations based on DCS trends (Ref. Annexure-4) and CCTV footages

1) Isomerization unit feed was reduced at 2200 hrs. on 12.12.2021 and feed cut out
was done at 00:00 hrs on 13.12.2021.

2) Steaming of Stabilizer column (86-C-01) was carried out from 15.12.2021 (12:45
hrs.) to 17.12.2021 (12:55 hrs.) as per DCS history data (Ref. stabilizer top
temperature 86TI10614-PV).

3) Column 86-C-01 bottom level remained low between 13.12.2021 to 19.12.2021 in
the range of 4 — 5%. On 19.12.2021 level increased to 104% at 13:50 hrs. and
again came down to 0% at 16:35 hrs.
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4) Reboiler 86-E-06 inlet temperature reached maximum of 81°C (Ti-0616 tag) on

17.12.2021 during the steam purging phase. It is inferred that reboiler circuit did
not get steam purged adequately. i

—Reboiler infet temperature

== Stabilizer top temperature

r‘.'_l“\—ﬂi—ﬂ‘L

D . ’ - . = -
12/15/2021 12 TY15/2021 OTIY16/2021 12T/17/2021 01%Y17/2021 12.00Y18/202) OTY18/2021 1242Y19,2021 0.LIY15/2021 12:0

5) It was noted that for the sequence of events of the said incident, there was
difference w.r.t. timing (varying between days/ minutes) amongst the time record
of DCS clock, CCTV footages, alarm server time.

6) On 24.12.2021, in presence of investigating team and IOCL intemal investigation
team, water was poured in the reboiler vapour return line by opening a thermo-
well flange (86TI0604). Naphtha was observed coming out from the reboiler inlet
flanges at reboiler bottom (which were in open condition).

i Sample was collected and sent to laboratory for testing; Same was found to be
having Light Naphtha properties (IBP 52°C / FBP 75°C).

| During these activities, reboiler and stabilizer column common drain line was

found choked. This observation indicated that naphtha was still remaining inside
the reboiler vessel/ circuit, although steaming / N2 purging activities had been
done as per shutdown procedure.
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Flange joint from Stabilizer column to reboiler with blank, Reboiler inlet flange: Gap created by opening the bolts,

| Referred in 4.0b} : Referred flange in para 6.1.6)
L

7) From alarm summary, it was observed that HC gas detector 82006AI0301A got
activated for high-high alarm at 13:10:27 hrs. on 21.12.2021. IOCL should
ensure that all the critical alarms are given due attention and necessary
actions/ checking of root cause for such alarms are addressed accordingly.

On CCTV camera (tag no. DHDS-515), record was not available after about
14.00 hrs. As stated by Instrumentation department, subject CCTV outage was
due to non-availability of power; This was in contradiction with the statement of
the Electrical Maintenance department that additional power source was
provided before UPS outage and UPS was also handed over to
Instrumentation at 05:30 hrs on 21.12.2021). IOCL-HR may review the fact.

No historical trend was available for the HC detectors (86-AE-1003, 86-Al-0701
near pump 86-PM-06B) in DCS system. All the gas detector should have
historical trend.

6.2 Observations based on the interaction with personnel:

1) The committee was informed during site visit that 14:00 hrs was the operator
shift change-over time. Seven field operators were deployed in each shift:in the
MSQ plant during M&I. On the incident day of 21st December 2021, 3 nos. of -
field operators were continued in the evening shift and rest four operators were
to be relieved. ’

On that day (i.e. 21/12/2021), a mock drill was conducted from around 11:00 to
14:15 hrs in another refinery process unit SRU; Accordingly, vehicles entry to
the refinery was restricted resulting in delay in arrival of four Evening Shift
operators for change-over. However, during interactions, it was revealed that 4
field operators of the moming shift left the plant prior to arrival of their relievers
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7)

8)

6.3

1)

2)

3)

9040CL21075294 for flange opening of the stabilizer reboiler but the
Production engineers stated in contradiction. The fact could not be established
as the file containing the' clearance was found burnt |n the incident. It was
informed that durlng M&l, as the volumé of jObS were hlgher than usual, dally )
clearance in work ‘permits were glven manually without maintaining any record
of list of clearances issued.

All the witnesses have informed and CCTV footage of DHDS-508 camera has

confirmed "that there was an explosmn foIIowed by fre The intensity of'

explosion was felt It even at 100 m away.

It was noted that operation of the incident control room was not activated

subsequent to the subject emergency. IOCL stated that emergency control”

roomwas not actwated as fire was less than 15 minutes. However, the incident
involved an explosmn followed by fire and as per IOCL-HR ERDMP chapter
10.1e. (Major Disaster Scenarios), fire & explosion in unit area is categorized
as Level-2. The organlzatlons emergency protocol should be put into action
from the initial stages as per chapter 16 of ERDMP.

Additional / other observations and Analysis related to the Incident

The committee noted the following additional relevant information based on site
visit (23" & 24™ December-2021), discussion and analysis of various records/
documents: -

The chlorine guard bed (86-B-13) grating, adjacent to the incident area, _was
beang cut for removal of the vessel from the Isomerization Unit; This actlwty was
already in progress when the parallel job of blinding of Stabilizer Reb0|ler
bottom was started on 21.12.2021;

Refinery could not produce approval of the statutory authonty (PESO) for
removal of the chlorine guard, which is essential for any change of Layout as
per Petroleum Rules 2002.

It was also observed that the MSQ block units (namely Prime-G unit,
Isomerization Unit, NHT unit, VDU-Il) were not meeting the inter distance

requirement as per OISD-STD-118 Table-1; So these units are to be considered
as single block and their shutdown to be taken simultaneously as per clause 5.1
c) of OISD-STD-118. However, this philosophy was not followed in the cumrent
shutdown. The Prime-G unit was shut down for M&l on 1st December 2021
whereas the Isomerization unit and the adjacent VDU-Il were operating till 12th
December 2021. This is also a violation of commissioning pemission issued by
statutory authority (PESO) and OISD-STD-118 Table-1.
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4) ISOM unit was observed to be congested with scaffolding without having proper
escape routes for the large numbers of contract workmen deployed in the unit
for maintenance activities. The Operation, Maintenance and Fire & Safety team
should have carried out the Hazard Identification and Risk Assessment (HIRA)
for such high number of manpower deployed in the unit. The job scheduling
should commensurate with the available space for working and escape
provisions.

During interaction, it was revealed that due to level-lll mock drill in the morning
shift (as noted in para 6.2.2), the jobs were stopped for about 3 hrs; So more
people were there in the second shift to finish the scheduled jobs for the day.
The casualty/ injury might have been less if propeF job scheduling was done,
thereby staggering the manpower deployment.

It was observed on 23.12.2021 by investigation team that in VDU-2, hot job (Hot
permit no. 9040H2113262) was going on for carrying out welding job at height
without proper booth (enclosure); Also, some personnel were found not wearing
the boiler suit / apron.

Column 86-C-01 & 86-C-03 overhead AFCs (86EA01, 86EA 02 A/B) have not
been provided with with water sprinkler system. As per OISD-STD-116 clause no.
4.2.5, AFCs in hydrocarbon service located above pipe racks / elevated location
shall be provided with water sprinkler system.

During visit to the MSQ operator room, the Log book was checked and it was
noticed that neither the Shift-in-charge nor the Operators had signed in the log
sheet. IOCL senior officers should be involved in cross checking.

9) From the list of injured personnel, it is observed that 50% of the workers were in
the twenties (lowest age being 19 yrs.). Also, two safety supervisors for 340
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contract personnel appeared to be low. Experience criteria of these workers and
number of safety supervisors need a thorough review.

10) As per the Work Order no. 27152457 for shutdown activities of MSQ units;
skilled manpower shall be verified by Engineer-in-charge before deployment on
the job. Minimum one Safety-in-charge and two safety supervisors to be
provided in each shift by the Contractor. No job specific PPEs was mentioned in
the work order.

11) The total casualty reported in FIR was 47 (fatality-3 & injured 44) , the same
reported in ERDMP Schedule-VI (Incident Reporting Format) was 41 (fatality-3 &
injured 38) and IOCL-HR subsequently corrected the total casualty to 44
(fatality-3 & injured 41). IOCL-HR could not produce the name of the three
injured workmen who were released on the same day after preliminary
treatment.

12) Two production engineers were deployed in each shift during M&I of MSQ unit.
However, none of them were designated as Shift-in-charge of the unit. In
absence of identified in-charge of shift, it was difficult to ensure proper
emergency command and control especially during odd hours.

7.0 PROBABLE REASONS OF FAILURE/ROOT CAUSE

1) Inadequate flushing of the Rebailer circuit and lack of site supervision by I0CL
during execution of non-routine activities were the primary cause of incident.
Final checking for ensuring ‘nil’ hydrocarbon presence at reboiler bottorn was not
carried out properly.

Inadequate risk awareness/ sensitization among the contract workmen/ IOCL
employees contributed to the incident. As soon as Naphtha started spilling out
from the reboiler bottom flange, concemed personnel could have alerted all
people in the vicinity (particularly the ones involved in grating cutting job of
chlorine guard vessel).

Due diligence w.r.t. suitable action against early sign/ unsafe condition was not
displayed after noticing the Naphtha leak from 86-C-01 feed inlet blinding shell
flange on 20th December 2021 at 10:30 hrs for making the stabilizer bottom
circuits hydrocarbon free.
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8.0 CONCLUSION

1)

2)

Based on the observations and discussions noted above, it is concluded that
source of fuel for the fire was the spilled out residual Naphtha present in the
reboiler (86-E-06) and connected piping during opening of reboiler inlet flanges
while carrying out the blinding activity.

The source of ignition most likely was from (a) the hot job going on in the vicinity
(gas cutting job of grating for removal of chlorine guard 86-B-8) or (b) spark
generated due to use of normal metallic tools.

9.0 RECOMMENDATIONS

Based on the findings, the committee hereby proposes the following
recommendations:

1.

Adequacy of Standard Operating Procedure (SOPs) for flushing to be reviewed
to ensure incorporation of equipment wise flushing plan and to include physical
checking/ verification to confirm system is hydrocarbon free.

. Hazard Identification and Risk Assessment (HIRA) shall be conducted by

Operation, Maintenance and Fire & Safety team before start of non-routine
activities.

Maintenance crew engaged for various shutdown jobs to be properly made
aware (through supervisory control, tool box talks etc.) about the potential job
hazards, Do’s & Don'ts in case of any unforeseen abnormal condition like oil/
gas leakage in and around the job site. They should be sensitized about their
individual role as a “Safety watchdog’' for protection of self and others in the
vicinity of work.

Deployment of skiled manpower suitable for the respective job and
commensurate with contract condition to be ensured. It is suggested to include
suitable clauses in the shut-down tender document to ensure that only qualified
and experienced workman are entering into refinery premises for shutdown job.

In line with OISD-STD-155, it is recommended that IOCL shall carry out hazard
and risk assessment and develop a PPE policy. Fire retardant/ flame resistant
coverall shall be included as mandatory PPE in the policy based on risk
assessment.

Implementation of PPE policy should also be ensured for contractor’s workforce,
through incorporation of suitable requirements in the tender/ contract.

OWS and CBD drain lines of equipment are to be always maintained de-choked/
operational to facilitate proper draining during steaming & flushing and ensuring
positive confirmation that all hydrocarbons are drained.
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7.

10.

11.

12.

13.

14.

15.

16.

17.

Sufficient numbers of Safety supervisors shall be ensured all the time during the
shutdown/ start-up activities of the units. Critical non-routine activities shall be
carried out under supervision by IOCL along with fire watch assistance.

. A multidisciplinary team (MDT) should be constituted to carry out the surprise

checks ‘during shutdown activities, to identify the unsafe acts and unsafe
conditions. Due diligence to be accorded for review/ _analys_is of unsafe aCté{
conditions reported by MDT, fire & safety team and operational personnel to
take immediate corrective action.

Availability of CCTV cameras installed at all units to be reviewed and suitably
augimented (if required) to record the critical sité activities. Use of Artificial
Intelligence (Al) equipped CCTV system may be explored, so that there is auto-
orientation of the cameras towards the site of abnormality/ Fire.

There may be some instance where CCTV cameras and HC Gas monitoring
system (GMS) may not be available to cover critical maintenance activities. To
take care of such instance, IOCL to explore the feasibility of providing portable
CCTV camera and GMS sensor.

Date/ time difference between alarm server, DCS system, CCTVs to be rectified
and all time to be synchronized to a master clock (GPS time synchronization) to
facilitate accurate interpretation of the recorded data.

Man-to-man relieving in the unit to be ensured for proper handover and takeover
of duties.

Logging, entry of daily activities and sequence of operation performed in
respective areas for all critical activities are to be ensured in the log book.
Logbooks shall be reviewed and countersigned by the role holder officers on
daily basis.

Scaffolding of erection for shut down unit shall be reviewed for easy access and
escape route. Number of simultaneous activities to be regulated based on the
site condition/ congestion.

Prior approval 'of the statutory authority (PESO) shall be taken for any change of
approved layout as per Petroleum Rules 2002.

MSQ block units:(including VDU-II) shall be operated on simultaneous shutdown
philosophy as a single block, considering that the inter distance criteria of OISD-
STD-118'is not complied. Single block philosophy, wherever established, to be
strictly adhered in other process units during shutdown.

All the detectors (hydrocarbon, toxic etc.) shall be configured in the history trend
of DCS system.
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18. Incident control center operation to be ensured appropriately as per ERDMP.

19. All the Air Fin Coolers (AFCs} in hydrocarbon service located above pipe racks/
elevated location shall be provided with water sprinkler system in line with OISD-
STD-116 clause no. 4.2.5.

20. All the observations/ recommendations submitted through the reports of IOCL
Internal Investigation, PESO, other investigating authorities are to be reviewed
and suitably addressed.

- -
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Udit Nandi S Giridharan Jamunalal Rout Harehd¥a Kumar
Yadav ‘
CGM (Safety) GM (Maint.) Dy. Director (Tech) Addl. Director (P&E)
HPCL, Visakh BPCL, Kochi PNGRB OISD, NOIDA
Refinery Refinery ‘

ABBREVIATIONS:
AFC : Air Fin Cooler NDT : Non-destructive testing
CCTV: Closed Circuit Television Camera NHT: Naphtha Hydro-treater
CR : Circulating Reflux OISD : Oil Industry Safety Directorate
CS : Carbon steel OWS : Qily Water Sewer
DCS : Distributed Control Systems Prime G: Gasoline Treatment
FT : Fire Tender PPE: Personal Protective Equipment
IWL : Inspection Work List PM! : Positive material identification
HIRA: Hazard Identification and Risk Assessment | TA : Tum Around
HOD : Head of Department TPI : Third Party Inspection
MSQ : Motor Spirit Quality UT : Ultrasonic thickness
MOV : Motor Operated Valve VDU : Vacuum Distillation Unit

ANNEXURES

Annexure -1: FIR by [OCL- HR
Annexure -2: OISD Committee Constitution note
Annexure -3: List of injured personnel

Annexure 4: DCS data

Annexure -5: Statement of F&S.
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OISD/EDS/IACCI-0S 221224

To
Chairman,
Indian Cil Corporation Ltd.,

Sub: Formation of Joint committee of QISD &
PNGRB for investigation of incident at IOCL,
Haldia Refinery.

Dear Sir.

As per information received from IOCL, Haldia I
Refinery, there was an incident of biast during
cuting of a stucture in Motor Spirit Quality
Upgradation (MSQ) Unit of Haldia Refinery at
about 1450 Hrs. on 21 December 2021.The said
unit was under Maintsnance and Inspection (M&l} l

shutdown. The incident resulted in injury to 47
persons, out of which 3 persons succumbed to
their injuries.
To investigate the said incident, a joint committee
of OISD & PNGRE comprising of follawing
members has been constituted:
1 Sh. Udit Nandy, CGM (Head-Safety), HPCL-
Visakh Refinery — Team Leader
2. Sh. S.Giridharan, GM (Maintenance), BPCL-
Kochi Refinery -Member
3. Sh. Jamunalal Rout, Deputy Director (Tech.),
PNGRB -Member
4. Sh. Harendra Kumar Yadav, Additional
Director (P&E), OISD — Member Coordinator
The tenns of reference of the committee includes
Investigate the noident, Identify the lapses and root
cause{s) of the incdant, recommend comective
actions to avoid recumence of such incidents.
The committee will reach the site by 23.12.2021
and submit the findings within 30 days.

i&l—\m‘;‘wd
(Arun Mittal)
Exscutive Director

Chairman, I0CL: With the request to extend alt
necessary suppoit to the invesligating team
providing necessary documents, CCTV footages
and interview with concemed personnel.

Copy for information to:

1. Joint Secretary (R) MoP&NG: for information
please

2. Joint Secretary (M) MoP&NG

3. Member(Technical), PNGRB
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Annexure-3
[ List of Injured
o
CONTRACTOR
SLNO NAME NAME AGE
1 [LAL BABU MAHATO T saiel 37
2 |NAG NARAYAN SAL SHILPI 41
3 [SANTU SOME _ SHILP1 32
4 |RAIBALLAV KUMAR SHILP} 22
S |KULDEEF SINGH i SHILFY CE |
6 JAMRIT SINGH ] SHILPY 34
7 HARI MOHAN THAKUR SHILP? 54
8  [VUAY KUMAR ROUT SHILP1 22
9 |KULVARTH SINGH SHILP) 44
1C__|MANCS KUMAR PRAJAPATY SHILPY 53
11 _JACHELAL PRAJAPATI Le - SHILPY 23 |
' i " SHIP 30 ¢
o NDRA KUMAR SHILP) 2T g
RANJITH KUMAR SHILPI 30
{NEEROI KUMAR SHILP! 21
16  |DHARMENDRA CHOUDHURY SHILPI 27
17 ' |PROMOO KUMAR SHILP! 32
18 |AVINASH SINGH SHILP! 38
19 [SHYAM BISEN SHILPI
| 20 |UMESH KUMAR NATHIYA SHILPI 25
21 |RAM NARAYAN 5INGH SHILPI
22 [KAPIL SHARMA SHILP 35
23 |B(PIN.KUMAR SHILP 30
l 24 _|RAJ KUMAR SHILP) 21
25 RIEET SINGH SHILPI 24
26 |DEEPAK KUMAR GUPTA SHILPY 27
27 _ [SATYA NARAVAN SINGH SHILP) 24
28 |MARESHSAM SHILPI 33
29 JANIL KUMAR SATYAM SHILPI 27
30 hﬁmpusmu SHILP| 27
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31 |ASHOK SAH

32 |SANTOSH KUMAR AGRAWAL
33 | DEBABRATA MAII

34| MANAS DHARA

35 |AMAI *af’;um
36. ‘«'wg_um.
37 | MANMOHAN SAH

Mameof the Hospital |
DESUN, KOIKATA.
TECHNG , KOLKATA
MEDICA, KOLKATA

—

NAME

PARGAT SINGH
SARABIIT SINGH
SHAMSHAD ALL
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From: "DANIELRAJ |( e amdy” <DANIELRAJI@INDIANOIL. IN>

To: "Harendra Kumar Yadav" <yadavhk.oisd@gov.in>, "JAMUNALAL ROUT"
<jrout@pngrb.gov.in>

Cc: JAYANTP@indianoil.in, SANYALA@INDIANOIL.IN, beheraj@indianoil.in,
KUMARA8@indianoil.in, CHITTEPN@INDIANOIL.IN

Sent: Tuesday, February 15, 2022 3:15:13 PM
Subject: Actual casulaties in MSQ Fire incident

Sir,

As asked for the FIR given to OISD on 21.12.2021 on casualties was factually not correct. However,
revised FIR as per PNGRB format was resubmitted to PNGRB on 22.12.2021 and copy attached above.
Also FIR to DM is attached for reference wherein total casualties is 44 including 03 nos. deceased
contractual workers and 03 nos. released on same day after preliminary treatment. So, total 38 nos
admitted in the Hospital (37 in Kolkata and 01 in Tamluk).

Present status:

Succumbed to Injury: 05/

Release on same day:03

Released to native place after treatment: 24
Under observation : 09

Under treatment in Hospital: 03

Deceased workers detail:

DECEASED CONTRACTOR PERMANENT HOSPITAL
WORKERS NAME ‘ ADDRESS NAME
LATE PARGAT | SHILPI ENGG. Expired on
SINGH PVT.LTD R P OIDRe 21'.)12.2021
LATE SHILPI ENGG. EAST CHAMPARAN, Expired on
SHAMSHAD ALl | PVT.LTD BIHAR 21.12.2021
LATE SARARBIIT | SHILPI ENGG. Expired on
SINGH PVT. LTD ARRITSAR: BUNIAE 21‘.)12.2021
LATE LALBABU | SHILPI ENGG. MUZAFFARPUR, Expired on
MAHTO PVT. LTD BIHAR 31.12.2021
SHILPI ENGG. TARN TARAN, Expired on
PVT. LTD PUNJAB 08.01.2022

Demise Date

KULDEEP SINGH

Greetings of the day

I.Daniel Raj

DGM(HSE)

Haldia Refinery

West Bengal -721606
Mobile: 9687914853
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Annexure-4

—Stabilizer top temperature Reboiler inlet temperature

= Reboiler outlet temperature 0 e -~ Stabilizer Column temperature near Tray No. D6

—IZ-OSta bilizer Column temperature near Tray No. 11 =——==Stabilizer Column temperature near Tray No. 21

Stabilizer Column temperature near Tray No. 24

0
12/15/2021 126/06/2021 03J06/2021 122707/2021 0FA7/2021 122)08/2021 02/08/2021 123JA9/2021 DIJA9/2021 12:00
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Eiohe = Indian Oil Corporation Limited

150 9001/150 14001 / OHSAS 18081 Haldia Refinery, P O. : Haldia Oll Refinery
q-l-aﬁ ‘ Eh-q- Dist, : Purba Medinlpur, West Bengal - 721606
R Tel. 1 03224-223201 / 252151, Fax: 03224-252141

DS Feve @ RerTd Ha E-mail  : ghoshp3@indianeil.in
Partha Ghosh
Executive Director & Refinery Head

Date: 24.02.2022

Ref: HRITS/HSE/CCE/240222/02
To,

The Chief Controller of Explosives,

Petroleum and Explosives Safety Organization,
CGO Complex, Block —A, 5th Floor,

Seminary Hills,

Nagpur-440006

Subject: Observation of OISD’s Investigation Committee Fire Incident at MSQ
Block unit of IOCL Haldia Refinery on 21.12.21 and action thereof

Respected Sir,

This has reference to OISD Investigation Committee report received vide letter number
OISD/EDS/ACCI-05 dated 21.02.2022 on fire incident at MSQ unit of Haldia Refinery
on 21.12,2021.

Action taken status against all recommendations marked in the OISD committee report
is attached as required by PESO.

This is further to mention that Haldia Refinery has taken various mitigation
measures/proactive measures to avoid such type of incidents in future and
expeditiously implementing measures to mitigate all recommendations related to
investigation by various agencies. :
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Thanking you,
Yours faithfully
(Partha Ghosh)
Copy to:

Jt. Chief Controller of Explosives, East Circle, Kolkata

TSl T ¢ W9, arel AT S AN, A (qd) HaE, wERre—000st
Regd. Office : G-9, Ali Yavar Jung Marg, Bandra (East), Mumbai, Maharastia-400051
CIN - 123201 MH 1959 GOI 011388



ANNEXURE
S. No. Recommendations Action taken Status FPR

1 Adequacy of Standard Operating Pracedure (SOPs) for |Complied. GM (Production)
flushing to be reviewed to ensure incorporation of
equipment wise flushing plan and to include physical As per requirement, adequacy of SOP has been
checking/ verification to confirm system is hydrocarbon  |reviewed and approved by competent authority
free. for equipment wise flushing plan for MSQ

(Attached as Annexure) with physical checking/
verification to confirm system is hydrocarbon
free

2 Hazard Identification and Risk Assessment (HIRA) Completed and report received from State GM (TS,HS&E)
shall be conducted by Operation, Maintenance and Productivity Council(SPC) , West Bengal ’
Fire & Safety team before start of non-routine activities. |(Attached).

Action plan of implementation: By April 22

3 Maintenance crew engaged for various shutdown jobs to |Tool box talks regularly being conducted and ~ |GM(MN-ML)
be properly made aware (through supervisory control, record of attendance maintained.
tool box talks etc.) about the potential job hazards, Do's |This will be cross-checked at the job site by
& Don'ts in case of any unforeseen abnormal condition  |safety supervisor/ F&S officers and record
like oil/ gas leakage in and around the job site. They maintained.
should be sensitized about their individual role as a
‘Safety watchdog' for protection of self and others in the
vicinity of work.

4 Deployment of skilled manpower suitable for the Suitable clause for experience of workmen to be | GM(MN-ML)
respective job and commensurate with contract engaged by the contractor shall be included in  |GM (MN-CL)
condition to be ensured. It is suggested to include the future maintenance contracts - For GM (P&U)
suitable clauses in the shut-down tender document to immediate compliance GM (PN)
ensure that only qualified and experienced workman are GM (INST)
entering into refinery premises for shutdown job.

5 In line With OISD-STD-155, it is recommended that It shall be implemented in all future Tenders — |GM(M&C)

IOCL shall carry out hazard and risk assessment and for immediate compliance

develop a PPE policy. Fire retardant/ flame resistant For ongoing contracts, IOCL will reimburse for  |Engineer in-charge of
coverall shall be included as mandatory PPE in the IFR suits for contract workers up on production [respective contracts
policy based on risk assessment.Implementation of PPE |of invoice/ bill by contractor.

policy should also be ensured for contracter's workforce,

through incorporation of suitable requirements in the For immediate compliance

tender/ contract

6 OWS and CBD drain lines of equipment are to be atways | For immediate compliance GM (Preduction)
maintained de-choked/ operational to facilitate proper
draining during steaming & flushing and ensuring
positive confirmation that all hydrocarbons are drained.

7 |Sufficient numbers of Safety supervisars shall be F&S has already lined up 10 numbers of safety [GM (TS, HS&E)
ensured all the time during the shutdown/ start-up supemvisors for day-to-day activities of refinery.
activities of the units. Critical non-routine activities shali | A separate contract for safety supervisors is
be carried out under supervision by I0CL along with fire |lined up for each M&I. Already in practice. GM(MN-ML)
watch assistance. 20 safety supervisors were provided for tast

M&l, vide a separate contract.
in addition to the above, safety supervisors of
Service Contracts in M&l was employed by the
vendor as per IOCL requirement of 1 no. safety
supervisor for 25 nos. of workers.
8 A multidisciplinary team (MDT) should be constituted to |Already implemented during current M&| GM (MN-ML)

carry out the surprise checks during shutdown activities,
to identify the unsafe acts and unsafe conditions. Due
diligence to be accorded for review/ analysis of unsafe
acts/ conditions reported by MDT, fire & safety team and
operational personnel to take immediate corrective
action

shutdown
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S. No. Recommendations Action taken Status FPR

9 Availability of CCTV cameras installed at all units tobe  |Compliance by Dec’22 before next M&l in Jan- |GM (PN) in coordination with
reviewed and suitably augmented (if required) to record |Feb'23 since cabling for new location for CCTV |[GM(INST) & GM(TS,HS&E)
the critical site activities. Use of Artificial Intelligence (Al) |might be required
equipped CCTV system may be explored, so that there is
auto- orientation of the cameras towards the site of
abnormality/ Fire.

10  |There may be some instance where CCTV cameras and |3 nos. portable Multi Gas Detectors (GMS) GM(INST)

HC Gas monitoring system (GMS) may not be available |sensors
to cover critical maintenance activities. To take care of |are available. GM(TS,HS&E)
such instance, IOCL to explore the feasibility of praviding
portable CCTV camera and GMS sensor. 60 numbers of portable Multi Gas Detectors
(GMS) to be procured before next M&I of Jan-
Feb’23

11 |Date/ time difference between alarm server, DCS AF proposal (Additional facilities) shall be GM(ES & IP)
system, CCTVs ta be rectified and all time to be obtained from competent authority and GM (INST)
synchronized to a master clock (GPS time expected to be completed by Dec’22
synchronization) to facilitate accurate interpretation of the
recorded data.

12  |Man-to-man relieving in thie unit to be ensured for proper GM (HR)
handover and takeover of duties. Immediate Compliance GM (PN)

13 |Logging, entry of daily activities and sequence of Immediate compliance GM (PN)

|operation performed in respective areas for all critical
activities are to be ensured in the log book. Logbooks
shall be reviewed and countersigned by the role holder
officers on daily basis.

14  |Prior approval of the statutory authority (PESQ) shall be |Shall be taken up wherever applicable GM(TS,HS&E)
taken for any change of approved layout as per
Petroleum Rules 2002.

15 [MSQ biock units (including VDU-II) shall be operated on |For immediate compliance GM(TS, HS &E)
Simultaneous shutdown philosophy &s @ single block,

mmm 5TD- GM (MN-ML)
118 is not complied. Single block philosophy, wherever

established, to be strictly adhered in other process units

during shutdown.

16  |All the detectors (hydrecarbon, toxic etc.) shall be Immediate compliance GM (INST)
configured in the history trend of DCS system.

17 |Incident control center operation to be ensured Immediate compliance Chief Incident Controller
appropriately as per ERDMP.

18  |All the Air Fin Coolers (AFCs) in hydrocarbon service Available at some locations. GM (TS, HS&E
located above pipe racks/ elevated location shall be Alternate mitigation of HVLRM was already GM (MN-ML)
provided with water sprinkler system in line with OISD-  |provided in all locations.

STD-116 clause no. 4.2.5. Schemes for all Air Fin Coolers water sprinkler
system will be completed by Jun'22.
Execution by Aug'23

19 |Ali the observations/ recommendations submitted Immediate compliance GM (TS, HS&E)
through the reports of IOCL Internal Investigation, PESQ,
other investigating authorities are to be reviewed and
suitably addressed.

20  |Scaffolding of erection for shut down unit shall be Immediate compliance GM(MN-ML}
reviewed for easy access and escape route. Number of GM (MN-CL)
simultaneous activities to be regulated based on the site GM (PN)

condition/ congestion.




Dated: 22.02.2022
Ref No: HR/IDHDS/MSQ/Dec'21/02
Subject: Supplementary report on MSQ incident on 21.12.2021

Reference — Haldia refinery incident report number HR/DHDS/MSQ/Dec’21/01
dated 25.12.2021

As discussed in reference incident report, under Para.5 - Root Cause Analysis
Quote

The root cause of the chokage of reboiler circuit drain is considered as debris, which
might have accumulated during plant operation. This possibility can be established
after opening of reboiler channel head & pulling out of the U tube bundle.

Unquote

PESO - Nagpur, vide letter number P(EC)Accdt./412/21 P-5(2)52/Refinery/IX dated
14.02.2022, gave clearance to Haldia Refinery for starting maintenance jobs in MSQ
unit of Haldia Refinery.

Subsequently, drain valve of stabilizer column bottom (86-C-01) - reboiler circuit (86-
E-06) circuit to OWS was dropped for inspection.

During inspection of the dropped valve a piece of cloth inside the valve. This has led
to inadequate flushing of the 86-C-01/ 86-E-06 circuit.

Photographs of the dropped valve with piece of cloth found inside the valve is
attached for reference.

Fekkk
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Inside valve view after dropping the valve for inspection

Annexure
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Following methods may be used for measurement of pollutant concentrations in the emissions:

:l.o. Parameter Method of measurement

1 Sutphur Dioxide {50,) USEPA CFR - 40 Part 60 Appendix A Method 6

2 Oxides of Nitrogen (NO,) USEPA CFR - 40 Part 60 Appendix A Method 7

3 Particulate Matter (PM) USEPA CFR - 40 Part 60 Appendix A Method 5

4 Carbon Monoxide (CO) USEPA CFR - 40 Part 60 App.endix A Methed 10A / Combustion
analyzer with electro chemical detector / NDIR detector

5 Nickel + Vanadium (Ni + V) USEPA CFR - 40 Part 60 Appendix A Method 29

6 Hydrogen Sulphide (H,S) USEPA CFR - 40 Part 60 Appendix A Method 15

Following methods may be used for measurement of pollutant concentrations in the effluent:

z'o_ Parameter | Method Reference
T 3 -
1 pH By electrometric method using pH meter 3:::11—2807 tsd::;n IESEFIE SHES
- L ——
2 (OSIrlegse Soxhlet solvent extraction method 2:::’52-038“]“0” 1298, 552010
BOD3 gays, Incubation followed by Winkler’s ldometric
3,07 | titration using Azide modification BI55,111935,13025" ant <)
4 coD Dichromate oxidation open reflux method | APHA, 20" edition 1998 5520 - B
followed by titration \ page 5-11hto 5-15
i - 5 APHA, 20™ edition 1998, 2540 D
5 SS By Gravimegtric method 103-105 °C Page 2-57 to 2-58
6 Phenols Distillation followed by Direct Photometric | APHA, 207 edition_ 1998 55308 & D
method Page 5-41u1& 5-43 to 5-44 .
7 Sulphides lodometric Titration method ‘:::::‘21067 edition 1398:-4300'5"F
8 N Distillation followed by Argentometric APHA, 20™ edition 1998 4500 CN-C & D
titration Page 4-37 to 4-39
T T 173 X :
9 ’:;“h"'w““" Distillation followed by phenate method 3:::;_2100 f;’};‘?:n:ffgs“gofog BB
10 | TKN Digestion followed by distillation and APHA, 20" edition 1998 4500 N org B
titration - Page 4-124 to 125
1 PO,-P Spectrophotometric method using stannous | APHA, 20™ edition 1998 4500 P D
(available) | chloride reduction method Page 4-145 to 146
12 Cr (V1) Spectrophotometric method using Diphenyl | APHA, 20T edition 1998 3500 Cr 8
Carbazide | Page 3-66 to 3-68
13 Total Cr Oxidation follovyed by spectrophotometric APHA, 20™ edition 1998 3500 Cr B
method using Diphenyl Carbazide Page 3-66 to 3-68
14 | eb Nitric Acid Digestion followed by AAS APHA, 20" edition 1998 3030E & 311 B
method (Direct Air-Acetylene Flame) Page 3-8 & 3-17 & 18
15 | He By mercury analyzer (cold vapour APHA, 20" edition 1998 3112 B
generation technique) Page 3-22 to 24
16 | zn Nitric acid digestion followed by ASS APHA, 20™ edition 1998 3030E & 311 B
method Page 3-8 & 3-17 & 18
7 | n Nitric acid digestion followed by ASS APHA, 20" edition 1998 3030E & 311 B
method Page 3-8 & 3-17 & 18
18 | cu Nitric acid digestion followed by ASS APHA, 20™ edition 1998 3030E & 311 B
method Page 3-8 & 3-17 & 18
19. | v Acid digestion followed by AAS method APHA, 20™ edition 1998 3111 B & D
) (Direct Nitrous Oxide -Acetylene flame) Page 3-17 & 18 and 3-20 to 21
Gas chromatograph Method (Purge and 6410 B
20. | Benzene Trap Technigue) or Liquid-liquid extraction p 6-59 to 72
GC/MS Method age ©
21 Benzo(a) Liquid-liquid extraction Chromatographic APHA, 207 edition 1998, 6440 B
" | Ppyrene Method Page 6-79 to 84
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siL, sumIT (R, gRra)

From: BAGCHI, MALAY (OO0, 0O0OO0O)

Sent: 02 July 2021 12:57

To: SIL, SUMIT (00O, 00o000)

Subject: FW: EBMS production requirement- Urgent

Regards

Malay Bagchi,
DGM(TS),
Haldia Refinery
9416783977

From: SANYAL, ATANU (91T, 31qq)

Sent: Friday, July 2, 2021 12:36 PM

To: BAGCHL, S K.

Cc: BAGCHI, MALAY (W=, a°T=t); Mandal, Pralay K. (F=, Yo% %.); Baidya, Nilratan (=31, fA=r<a); JAYANT,
PRAVEEN (Sg, S4Tur)

Subject: EBMS production requirement- Urgent

During PRM, it was mandated that EBMS production has to be carried out by all refineries as per MoP&NG directive.

Haldia pointed out that it does not have IFR tanks and unloading facility for ethanol. Also there is no designated
tank for Ethanol .

RHQ wanted that MS tanks going for M&I will have to be converted as there is no space for new tanks.
In this context please indicate , how to go about the change of tank to IFR.
Tk 419 is scheduled for M&l in current year.

Further, to have a tank for storing Ethanol, it has to be conical bottomed and IFR . We will require about 400 KL of
Ethanol per day. So we will need a tank if 2000KL at least. What is the probability of such capacity tank being
available in a compatible dyke ( probably, we failed to get PESO clearance of Tk-910).

Need you advise regarding this as Inspection deptt. has all the capability of determining so. Thereafter we can either
make the tank convert to ethanol service or make a new tank by cutting out some idle tanks..

This is important.

Regards,
A sanyal

Download Aarogya Setu App on your own and family members Mobile Phones to fight against COVID 19",

Android Phone link : https://plav.googie.com/store/apps/details?id=nic.ooi.aaroovasetu

IOS Phoue Link : itms-apps:/itunes.apple.com/app/id1505825357

1



85

. ‘ . . . aualhd
900°0 6000 %000 %000 800 | _ (o) ozie
9000 600°0 $00°0 $00°0 $0°0 auszusg
900°Q 6000 $00°0 #00°0 80 A
9000 6000 000 #00°0 70 no
900'0 6000 ?00°0 000 0 IN
8000 6000 000 000 0'¢ uz
10000 20000 1000°0 L0000 000 bH
9000 600°0 000 000 ¥0°'0 qd
9000 600°0 ¥00°0 $00°0 80 ) (l;yol1) 10
9000 6000 ¥00°0 $00°0 0°0 |(lus|eABXaH) 1D
¥00°'0 G000 ?00°0 #00°0 Z'l d
9¢L0 S90°0 6€L°0 ¥LL0 9l NXL
#¢0°0 9000 ¥20°0 [4404¢) 0'9 | N se eljuoulwy
7000 800°0 8000 #00°0 000 ¢00°0 2000 2000 2000 000 800 NO
0200 €100 8200 0€00 €200 6£0°0 £L0'0 €200 00L°0 100 c0 saplyding
0L0°0 120°0 1100 2000 000 9000 €000 000 9000 000 10 sjousyd
£68') 0clc (VAS4 9€2'C 8ct’L €LLL 44N’ CLP'L 6C 80| 08 SS1
v8b'L Sl 0C1°0C cPb6'8 /¥8'G 68.°6 9L6'¢ 6C'S 9'8 ce'e 0S aood
£20°1 G961 £98°L 0g’L 1920 6460 14§50 9.0 oL’} 990 0'9 aogd
96¢€°0 68190 CE60 €L£°0 €662°0 80%'0 €910 9220 A4 410 0¢ mmmm:mua,m e}

-— —-—— - - - — - - - - -— I
Siojowieieg
YIUOL 40} paniesqo paniesqo |  yuow Jo} paAtesqoO peasesqo Yiuow Jo} panlesqo | peasesqo .
onjea aBrisAy|  anjea xeyy enjea uly | anjea eBeleay |  enjen xew enjea Ul | enjea eBeieay | enjea xew | enjea upw
Iﬂl.a apn.o jo
FOVH3IAVY 0€'98} 918 0'cs 1N L/ew'abieyosip

juan|j3

LI HILIWYHVL
11,98Q Z1.A0N 100

(@3s5300¥d 3ANYD NOL 000L/OM) SHLNOW JAILDTJSTY IHL HO4 SINTVA IOVHIAY FHL HILNI ASvad
(£1.29Q-21390) €D * ¥ALYYND
(psssas0ad spni uol 000L/6Y ul sBi4)

(paseq E:u_._m:e SAQYVYANVLS LN3NT1443 40 IONVINAINOD Il




86

. ) . ) . suaiid
0000 00000 0000 0000 800 | _(g)ozueg
S00°0 9¥000 9000 9000 00 auazuag
S100 88100 ¢00°0 £2¢0°0 80 A
000 61000 2000 ¢00°0 ¥'0 no
2000 81000 1000 2000 vQ IN
G000 61000 c00°0 0100 0¢ uz
10000 10000 L0000 L0000 ¥00°0 BH
100°0 G000°0 1000 1000 $0°0 ad
1000 6000°0 LQ00 1000 80 | - (leyor) 19
1000 6000°0 L1000 1000 v0'0 | lusjeaexaH) 10
8900 2¢20’0 £€80°0 00L°0 'L d
120} L6290 £€€0°0 6¥S'C 9l NAL
96)°1 8.0¢’) 18171 8l 0’9 | N Se ejuowwy
LL0'0 €LL00 glo00 2000 0100 Z2il00 6000 LLO0 9100 100 80°0 NO
0r0'0 99€0°0 £¥0°0 9200 6€£Q0°0 0s0'0 £e0’0 P00 9500 00 ¢0 sapiyding
9100 L€L0°0 9L0'0 L1100 2100 0200 9100 2L00 1200 ¢0'0 L0 sjousyd
Ll LIyl £99°L ¥0C' L LOG'L $88°L oee’L é8lL'¢ [ s8'l 0'8 SS1L
9090} €Lov'ol €8y'LL 0¢s'8 OLL'0L [45%Y" GZr's LeLl 8'Gl 188 0§ aood
47" 86¢C1°L 68¢’°L 9¢6°0 y0¢'t 0ee’t 60L°1 0g’l N’ oL 0'9 aod
69¢°0 969¢€°0 ¥av'0 8.¢C0 G9G€'0 erv0 8820 S8€°0 1S°0 120 0'C 9SEBIH B IO

-~ -- -- -~ -- -- - -- -- - -- Hd
Sm— yjuouws Joj poeAesqo poAlasqo yjuow 10} poAlosqo paAlosqo tyuowl pansesqo poalesqo w._OuOEm‘_Nn_
JOVHINY onjea eBesaay | enjea xew anjeA Ujy | enjea eBrieay | enjea xew | enjea uiy .womhm_\,m% onjea xep an|eA U|N

possaoold
75904 o : : Spnuo 40 LN
At 0926 6°0LL 6'ShL L/eW'ebreyos|p
WENITE!
Lz-unp TZ-REW VZ-ady TN | ¥313WvEvd

{a3$8300ud 3ANUD NOL 000L/9Y) SHINOW JAILDIdST IHL Y04 SINTVA IOVHIAY IHL HILNI ISYa1d
{Lz,2unp-1z4dy) LD : I LAVND
(passao0ud apniD uo] Qoo /B Ul sBi4)

(paseq wnjuenp

SAHVANVYLS LN3NT443 4O ONVITdNOD Il




87

i i ) . ) aualld
0000 00000 000°0 0000 800 - (e) ozueg
#00'0 8£00'0 #00°0 #00'0 #0'0 auazuag
9100 £610°0 5100 2100 8'0 A
2000 51000 1000 2000 0 no
2000 61000 100°0 Z00'0 v'0 IN
2000 | §1000 1000 2000 02C uz
1000°0 1000°0 1000°0 10000 ¥000| ' DBH
0000 #000°0 0000 0000 +0°0 ad
1000 80000 1000 1000 80 (iI;01) 10
100°0 80000 100°0 1000 ¥0'0 | Gualerexsy) o
6£0°0 68£0°0 9¥0'0 £20°0 2 d
0820 ££90°0 2900 910 ol NML
£5/°0 0969'0 2090 1960 0’9 | N seeuowwy
LL0'0 9600'0 #7100 2000 1100 €100 £00'0 z10'0 7100 100 80°0 NO
Z£0'0 80£0°0 2£0°0 1200 1€0°0 #£0°0 820°Q €€0°0 100 €00 T0 saplyding
%100 £¥10°0 2100 1100 5100 L1L0°0 €100 1100 GL0'0 100 ¥1°0 s|ouayd
LET'L €0Z1'L [T €9/°0 [A%A! LPe L 696'0 09¢°) Ll LLL 08 SS1L
060'8 €897/ [4z4:) 912’9 €19/ £¥6'8 Z96°S £€'6 €01 99'8 0% aoo
L16°0 6¥28°0 Z66'0 £€9.°0 €.8°0 6960 S¥L0 S0'L L1} Z6'0 09 aod
€LE0 £61£°0 99¢'0 620 £00€'0 0S€°0 1920 0Z€'0 0¥'0 .20 0¢C ommew_w 1o

- -— - — - - - - - e — I
_— yuow paalesqo poadasqo yiuous 4oy penasqo pantesqo Hivow pansasqo paalasqo Sigjatlieled
JOVHIAV 104 8njeA ebeiany an|ea xep onieA Ul en|eA eBeiaay anjeA xew anjea Uiy .Wmhm._\,d en|ea xep anjeA ui

passaooid

ZDd04 , i N apnJo Jo |
Sovnary z8'92 5L vZes WU/SINeBlewosip

jusniyg

1z-dss o Tz-bny Tz e 1w | 93iawvavd |

{a3853008d 3ANYD NOL 000L/9M) SHLNOW AILDOIJSIY IHL HOL SANTVA FOVHIAV FHL WILNT FSvald

(poseq wnju

(12adas-1Z,AInr) 2D : HALNVYND
(passaooid apnuD uot 00Q1L/6Y ul 'sbiy)

D) SAQYVANYLS LNIN1443 40 IONVITAINOD I



38

(@38$3D08d 3ANUD NOL 060 L/OM) SHINOW JAILDOTdSIH 3HL HO4 SINTVA IDOVHIAY IHL ¥3LNI 3SVad
{(12,92Q-12,320) €D : YIALUVND
(passaoold apni) uot p00L/BY ul 'sbBiq)

(paseq wnuenp HVANVLS LNINT443 4O JONVITdWOD Il

. - i y ) i aualid
0000 0000°0 000°0 000°0 800 | _ (e) ozuag
5000 /8000 ¥00'0 €000 p0'0 | suszuag
1200 05€0°0 §10°0 ¥10°0 80 A
2000 G£00°0 100°0 1000 0 no
2000 S€00°0 1L00°0 1000 0 IN
2000 GE00'0 1000 1000 02 uz

£000°0 6000°0 10000 10000 000 bH
1000 6000°0 0000 0000 00 ad
1000 L1000 1000 1000 g0 | (o110
100°0 L1000 100°0 100°0 #0°0 12
950°0 0£90°0 0400 9£0'0 Zil! d
9150 G/90°L 9L'0 $90°0 9l NML
6620 52PS0 S0€'0 050°0 09 | seeowwy
€100 01200 ¥20°0 £100 6000 0100 £00°0 8000 6000 100 | 800 NO
%00 69900 ¥80°0 Zr0°0 6200 1£0°0 9200 1200 6200 200 20 | sepuding
1200 05€£0°0 S0°0 9200 5100 6100 2100 €100 ¥10°0 100 | #10 | siouayd
69v°) 6285°Z 051'€ G/S') L£6'0 £97') 0250 888°0 £l £9°0 08 8S1
590’6 v6€8'71 | 66602 0050} 08v'9 8zv'L ¥SLY 88'G ) 16°€ 05 aod
8sl'} 6¥26°| 0012 0S.'} £08°0 168°0 €920 S/°0 #80 £9°0 09 aoq
8lv0 62890 5€2°0 2190 ¥662°0 L5€°0 €220 12270 ££°0 120 02 mmmew 3 10
- - - —_— - -— - . - - - I
N uiuow poeAlasqo peAlasqo Yuow ._8_ pemesqo peAlesqo yjuows 10} peAlasqgo paasasqo sidjewieled
3OVHIAY Mwh”u_,u% onjeA xep snjeA U onjeA ebesoAy | enjea xel | enjeaupy |enjea aBeieAy| enjea xew an|eA U
passaoo.d
8pNId J0 JINL
ll.lmmm.mw%n 3 66'vLL 8TV LL'69 OGN RE
Juany3
1Z-99Q 1Z-AON 12190 TIWFA | 9913Wvavd




STACK EMISSION PARAMETERS OF HALDIA REFINERY

ANNUAL AVG (2019-20)

SL. No. Source Name Height | Diameter Pollutants’ Concentration (kg/hr)
(M) (M) PM SO, NO, H,S CO HC
1 CDU# | 53.8 1.94 5.7 158 12.0 0.0 04 0.3
2 CDLU' # [ Trim Heater 60 1402 1.5 3.8 3.7 0.0 0.1 0.2
3 CDU#2 53.8 1968 4.7 372 12.6 0.0 04 05
4 CDU # 2 Trim Hecater 60 1.402 1.0 9.3 3.0 0.0 0.1 0.1
5 VDU # 1 47.8 24 54 222 12.3 0.0 0.3 0.3
6 VDL 4 | Tnm Heater 60 1.8 1.4 7.6 47 0.0 0.1 0.1
7 FEU 352 1.1 0.0 00 0.0 0.0 0.0 0.0
8 FPU 60 1.1 1.5 2% 0.0 00 0.0 0.0
9 GAS TURBINE(GT#1) 60 3 35 73 7.2 0.0 0.2 0.3
10 GAS TURBINE(GT#2) 60 3 5.0 9.9 9.4 0.0 0.2 0.3
11 GAS TURBINE(GT#3) 60 3 32 3.1 6.4 0.0 0.2 02
12 VBU 39 13 2.1 159 4.8 0.0 02 02
13 HGU-1( PDS ) 60 0.35 0.0 0.0 0.0 0.0 0.0 0.0
14 HGU # 1 Reformer 60 115 07 0.7 0.0 0.0 00 0.0
I35 HGU # 2 Reformer 60 2.65 2.0 3.0 09 0.0 0.2 0.2
16 HGLU # 2 PDS 60 0.55 0.0 0.1 0.0 0.0 0.0 0.0
17 FCCU (Heater) 60 1.48 0.2 1.1 1.1 00 0.0 0.9
18 FCCU (Regenarator) 100 2 6.6 66.3 14.7 0.0 07 0.8
19 SRU-I1 63 0.8 0.9 23.7 21 0.0 0.1 0.1
20 SRU - [T 63 0.8 08 21.1 2.1 0.0 0.1 0.1
21 SRU - IV(NEW) 60 1.06 14 40.7 3.6 0.0 02 02
22 TPS (Botler-1) 80 25 148 33.8 40.2 0.0 1.7 1.8
23 TPS (Boiler-11) 80 25 16.4 131.6 38.7 0.0 1.8 2.1
24 TPS (Boiler-111) 80 2:5 17.9 80.8 38.1 0.0 1.8 2.1
25 TPS (Boiler-1 V) 80 25 18.6 139.9 45.6 0.0 2.1 2.5
26 CRU 40.5 1.77 0.4 1.9 1.6 0.0 0.0 0.0
27 KHDS 303 1.35 0.3 1.2 1.0 0.0 0.0 0.0
28 HFU 215 0.65 0.1 02 0.2 0.0 0.0 0.0
29 VDU #2 60 2.38 43 39.5 13.7 0.0 0.6 0.7
30 MSQU 63 14 0.3 1.3 1.1 0.0 00 0.0
31 DHDS 60 1.35 0.2 0.8 0.7 0.0 0.0 0.0
32 CiDwW 60 13 0.2 0.7 12 0.0 0.0 0.0
33 PDA 35.7 1.25 1.1 7.5 3.2 0.0 0.1 0.1
34 OHCU 60 2.65 2.8 11.6 8.0 0.0 (.2 3
AVG 1251 742.1 293.8 0.0 11.9 13.7

ANNUAL AVG VALUE OF EACH PARAMETER
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STACK EMISSION PARAMETERS OF HALDJA REFINERY

) Height | Diameter ANNUAL AVG (2018-19)
Si. No. Source Name Pollutants' Concentration (kg/hr)
(M) (M) PM S0, NO, H,S Cco HC
1 CDU#% | 53.8 194 5.8 23.8 111 " 0.0 03 04
2 CDU # 1 Trim Heater 60 1.402 1.6 72 3.8 00 ] 02 0.2
3 CDU # 2 53.8 1.968 44 45.9 11.1 0.0 04 0.3
4 CDU # 2 Trim Heater 60 1.402 1.0 13.1 2.9 0.0 0.1 0.1
S VDU # 1 47.8 24 53 23.8 11.2 0.0 0.3 0.3
6 VDU # | Trim Heater 60 1.8 15 95 4.1 0.0 0.1 0.1
7 FEU 35.2 1.1 0.0 18.5 0.0 0.0 0.0 0.0
8 FpU 60 1.1 15 1.2 0.0 0.0 0.0 0.0
9 GAS TURBINE(GT#I) 60 3 45 7.6 63 0.0 02 02
10 GAS TURBINE(GT#2) 60 3 53 10.1 7.9 0.0 02 02
11 GAS TURBINE(GT#3) 60 3 3.8 6.7 5.8 0.0 02 0.2
12 VBU 39 1.3 2.3 292 5.2 0.0 02 02
13 HGU-1 (PDS) 60 0.35 0.0 0.1 0.0 0.0 0.0 0.0
14 HGU # 1 Reformer 60 L.15 1.3 *319 0.0 0.0 0.1 0.2
15 HGU # 2 Reformer 60 2.65 1.6 5.1 0.0 0.0 0.2 0.2
16 HGU # 2 PDS 60 0.55 0.0 0.1 0.0 0.0 0.0 0.0
17 FCCU (Heater) 60 1.48 0.3 13 1.0 0.0 00 0.0
18 FCCU (Regenarator) 100 2 59 83.9 13.2 0.0 0.8 0.7
19 SRU-TI 63 0.8 0.8 11.4 1.8 0.0 0.1 0.1
20 SRU - [T 63 0.8 0.8 433 2.2 0.0 0.1 0.1
21 SRU - IV(NEW) 60 1.06 1.4 72.5 3.9 0.0 0.2 0.2
22 TPS (Boiler-1) 80 2.5 16.1 0.0 42,6 0.0 1.5 1.7
23 TPS (Boiler-1I) 80 2.5 13.5 46.5 36.1 0.0 1.6 1.7
24 TPS (Boiler-III) 80 2.5 17.7 51.5 42.2 0.0 1.8 2.0
25 TPS (Boiler-1V) 80 2.3 17.5 147.0 46.3 0.0 19 2.1
26 CRU 40.5 1.77 04 17 1.4 0.0 0.0 0.0
27 KHDS 303 1.55 0.3 12 0.9 0.0 0.0 0.0
28 HFU 21.5 0.65 0.1 02 0.1 0.0 0.0 0.0
29 VDU # 2 60 2.38 3.8 64.5 15.5 00 0.5 0.6
30 MSQU 65 1.4 0.3 5.8 09 0.0 0.0 0.0
31 DHDS 60 1.35 0.2 1.0 0.8 0.0 0.0 0.0
32 CIDW 60 1.5 03 0.8 09 0.0 0.0 0.0
33 PDA 35.7 1.25 11 12.2 32 0.0 0.1 0.1
34 OHCU 60 2.65 25 16.1 7.3 0.0 0.3 0.3
AVG 122.5 766.6 289.6 0.0 11.5 123
ANNUAL AVG VALUE OF EACH PARAMETER




STACK EMISSION PARAMETERS OF HALDIA REFINERY

ANNUAL AVG (207-18)

Sl No. Source Name Height | Diameter " Pollutants' Concentration (kg/hr)

(M) (M) PM SO, NO, H,S CcO HC

1 CDU#1 53.8 194 5.5 26.8 10.8 0.0 0.4 0.4
2 CDU # | Trim Heater 60 1,402 1.6 85 33 0.0 0.2 0.2
3 CDU #2 53.8 1.968 5.0 46.8 11.1 0.0 0.4 0.4
4 CDU # 2 Trim Heater 60 1.402 1.1 143 29 0.0 0.1 02
5 VDU #1 47.8 2.4 58 25.4 113 00 04 0.4
6 VDU # | Trim Heater 60 1.8 1.7 14.6 37 0.0 0.1 0.2
7 FEU 35.2 1.1 0.0 38.6 0.0 0.0 0.0 0.0
8 FPU 60 1.1 1.5 2.3 0.0 0.0 0.1 0.1
9 GAS TURBINE(GT#I) 60 3 6.0 935 6.1 00 0.4 0.6
10 GAS TURBINE(GT#2) 60 3 7.9 12.0 9.0 0.0 0.6 0.6
11 GAS TURBINE(GT#3) 60 3 4.9 88 6.3 0.0 0.4 0.4
12 VBU 39 1.3 18 27.0 5.2 0.0 0.2 0.2
13 HGU-1 (PDS) 60 035 0.0 0.0 0.0 0.0 0.0 0.0
14 HGU # 1 Reformer 60 115 00 0.0 0.0 0.0 0.0 0.0
15 HGU # 2 Reformer 60 263 1.5 6.1 0.0 0.0 0.2 0.2
16 HGU # 2 PDS 60 0355 0.0 0.1 0.0 0.0 0.0 0.0
17 FCCU (Heater) 60 148 0.4 1.5 1.0 0.0 0.0 0.0
18 FCCU (Regenarator) 100 2 6.0 74.3 122 0.0 0.8 0.7
19 SRU-II 63 0.8 0.8 34.0 19 0.0 0.1 0.1
20 SRU - 11l 63 0.8 0.7 36.1 1.6 0.0 0.1 0.1
21 SRU - IV(NEW)} 60 1.06 1.6 75.1 39 0.0 0.2 0.2
22 TPS (Boiler-I) 80 2.5 0.0 0.0 0.0 0.0 0.0 0.0
23 TPS (Boiler-II) 80 235 0.0 0.0 0.0 0.0 0.0 0.0
24 TPS (Boiler-1I1) 80 2.5 15.2 1288 347 0.0 1.8 1.8
25 TPS (Boiler-1V) 80 2.5 16.8 169.6 442 0.0 1.9 2.0
26 CRU 40.5 1.77 0.4 1.2 1.0 0.0 0.0 0.0
27 KHDS 30.3 1.55 0.2 1.1 0.9 0.0 0.0 00
28 HFU 21.5 0.65 0.0 0.2 0.2 0.0 0.0 0.0
29 VDU # 2 60 238 4.2 69.1 155 0.0 0.6 0.8
30 MSQU 65 14 0.2 0.9 0.6 0.0 0.0 0.0
31 DHDS 60 1.35 0.2 0.8 0.6 0.0 0.0 0.0
32 CIDW 60 I.5 02 1.0 0.7 0.0 0.0 0.0
33 PDA 357 125 12 12.3 33 0.0 0.1 0.1
34 QHCU 60 2.65 2.4 19.9 7.3 0.0 0.3 0.3
AVG 94.8 866.7 199.0 0.0 9.4 10.0

ANNUAL AVG VALUE OF EACH PARAMETER
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STACK EMISSION PARAMETERS OF HALDIA REFINERY

Height | Diameter ANNUAL AVG (2015-16)
SL. No. Source Name Pollutants' Concentration {kg/hr)
(M) (M) PM SO, NO, H,S CcO HC
1 CDU# 1 53.8 1.94 4.7 34.7 7.6 .00 04 0.5
2 CDU # 1 Trim Heater 60 1.402 1.2 10.1 20 0.0 0.1 0.1
3 CDU#2 53.8 1.968 4.4 49.6 9.5 00 04 0.5
4 CDU £ 2 Trim Heater 60 1.402 1.2 20.5 3.3 0.0 0.2 0.2
5 VDU# 1 47.8 24 48 37.0 10.2 0.0 04 0.5
6 VDU # 1 Trim Heater 60 1.8 23 156 3.2 00 0.1 0.2
7 FEU 35.2 1.1 1.3 18.4 2.4 0.0 0.1 0.1
8 FPU 60 1.1 0.0 0.0 0.0 0.0 0.0 0.0
9 GAS TURBINE(GT#]) 60 3 9.8 17.2 144 0.0 07 0.9
10 GAS TURBINE(GT#2) 60 3 12.5 13.9 98 0.0 0.6 0.8
11 GAS TURBINE(GT#3) 60 3 8.5 10.4 8.0 0.0 04 0.5
12 VBU 3 1.3 1.8 143 3.8 0.0 0.1 0.1
13 HGU-1 (PDS) 60 0.35 0.0 0.0 0.0 0.0 0.0 0.0
14 HGU # 1 Reformer 60 115 0.0 0.0 0.0 0.0 0.0 0.0
15 HGU # 2 Reformer 60 2.65 39 8.5 0.0 0.0 0.2 0.3
16 HGU # 2 PDS, 60 0.55 0.1 0.2 0.0 0.0 0.0 0.0
17 FCCU (Heater) 60 1.48 1.3 42 33 0.0 0.1 0.1
18 FCCU (Regenarator) 100 2 6.8 751 i2.1 0.0 09 1.0
19 SRU- I 63 0.8 0.8 23 1.5 0.0 0.1 0.1
20 SRU - III 63 0.8 0.9 34 1.7 0.0 0.1 0.1
21 SRU - IV(NEW) 60 1.06 1.7 51 2.7 0.0 0.1 0.1
22 TPS (Boiler-I) 80 25 0.0 0.0 0.0 0.0 0.0 0.0
23 TPS (Boiler-I1) 80 25 0.0 0.0 0.0 0.0 0.0 0.0
24 TPS (Boiler-11I) 80 25 13.1 148.7 19.7 0.0 14 1.6
25 TPS (Boiler-1V) 80 235 14.4 174.6 41.7 0.0 1.6 17
26 CRU 40.5 177 14 3.0 3.3 0.0 0.2 02
27 KHDS 30.3 1.55 23 6.1 4.4 0.0 0.1 0.2
28 HFU 215 0.65 0.3 1.5 0.8 0.0 0.0 0.0
29 VDU # 2 60 238 5.9 82.5 14.9 00 0.6 0.7
30 MSQU 65 1.4 1.1 1.9 1.9 0.0 0.0 00
31 DHDS 60 135 1.1 35 2.6 0.0 0.0 0.0
32 CIDW 60 1.5 14 1.9 2.0 0.0 0.0 0.1
33 PDA 35.7 1.25 12 19.6 37 0.0 0.1 0.1
34 QHCU 60 265 6.5 390 14.9 0.0 0.5 0.6
AVG 116.9 824.8 2053 0.0 95 114
ANNUAL AVG VALUE OF EACH PARAMETER




Stack emission parameters of Haldia Refinery

ANNUAL AVG (2013-14)

| 5.1_ Source Name Height Diameter Pollutants Congentrativn (ky/hey

e Stack Artached to (M) (M) PM SO, NO, H,S Cco
i |CRU 40.5 1.77 14 29 1.9 00 02
2 |CDU-I 549 1.97 37 623 14.2 00 0.6
3 |CDU-U Trim Heater 65.5 1.40 20 262 55 00 03
4 |CDU-l Trim heater 60 1.40 19 119 3.1 00 02
5 |CDU- 60 1.40 2.0 113 30 00 0.1
6 |KHDS. 30.3 1.55 23 159 4.5 00 02
7 |FCCU (Heater) 60 1.48 1.5 38 3.8 0.0 0.2
8 |FCCU (Regenarator) 100 2.00 6.6 774 14.7 0.0 14
9  |[MSQU 65 1.40 1.3 0.9 1.1 00 00
10 |DHDS 60 1.35 1.2 19 1.4 00 0.1
11 |[HQU-I Reformer 60 1.15 0.0 0.0 0.0 0.0 0.0
12 |HGU-1 PDS 50 0.35 0.0 00 00 00 00
13 |OHCU 60 2.65 84 529 13.7 0.0 0.9
14 |HGU-It Reformer 60 2.65 5.3 64 4,0 0.0 02
15 |HGU-Il PDS 60 0.55 0.2 03 0.0 0.0 0.0
16 |PDA 35.7 1.25 09 204 4.1 0.0 0.2
17 |VBU (South) 39 1.30 1.4 373 42 00 03
18 |vDU-1 Main 47.8 2.40 3.7 348 87 00 0.6
19 |VDU-I Trim Heater 60 1.80 2.6 16.1 45 00 0.3
20 |CIDW 60 1.50 1] 17 1.5 0.0 0.1
21 |TPS (Boiler-1) 80 2.50 0.0 00 0.0 0.0 0.0
22 |TPS (Boiler-Il) 80 2.50 15.8 144 4 226 0.0 26
23 |TPS (Boiler-ll) 80 2.50 154 162.0 224 0.0 3.0
24 ITPS (Boiler-1V) 80 2.50 11.9 1744 223 0.0 21
25 |GAS TURBINE(GT#1) 60 3.00 13.0 245 16.6 0.0 29
26 |GAS TURBINE(GT#2) 60 3.00 13.0 19.8 124 0.0 0.9
27 |GAS TURBINE(GT#3) 60 3.00 13.] 29 151 0.0 1.0
28 |vOU-ll 60 2.38 54 65.9 10.9 00 07
29 |INCINERATOR 30 0.60 0.0 0.0 0.0 00 0.0
31 I[FEU 35.2 1.10 1.5 436 28 0.0 0.1
32 |HFU 21.5 0.70 0.3 1.5 09 0.0 0.0
33 |SRU-I 63 0.80 0.9 35.8 1.7 0.0 0.1
30 [SRU -1 63 0.80 0.7 434 1.5 0.0 0.1
34 [SRU-IV 60 2.65 1.2 704 21 0.0 0.1
Total 139.7 11926 2252 0.0 19.5

ANNUAL AVG VALUE OF EACH PARAMETER
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Stack emission parameters of Haldia Refinery .

i ) ANNTUAL AVG (2012-13)
] Height | Diameter =
SI. No.|Source Name Pollutants’ Concentration (kg/hr)

Stack Attached to (M) (M) PM SO, NO, H,S CcO

1 |CRU 40.5 1.77 1.8 7.9 23 0.0 0.2
2 CDU-I 54.9 1.968 49 553 112 0.0 0.8
3 CDU-!l Trim Heater 65.5 1.402 19 20.9 4.7 0.0 0.3
4 CDU-| 53.8 1.94 7.1 62.6 13.3 00 -0.9
5 CDU-! Trim Heater 60 1.402 22 164 27 0.0 0.2
6 KHDS. 30.3 1.55 19 10.8 2.5 0.0 02
7 FCCU (Heater) 60 1.48 1.6 33 28 0.0 . 0.6
8 |FCCU (Regenarator) 100 2 6.9 74.5 13.1 0.0 1.2
9 |MSQU 65 1.4 1.9 29 25 0.0 0.0
10 |DHDS 60 1.35 1.7 89 43 00 0.2
11 |HGU-I Reformer 60 1.15 0.6 23 1.1 0.0 0.1
12 |HGU-l PDS 60 0.35 0.1 0.2 0.5 0.0 0.0
13 |OHCU 60 2.65 79 48.4 142 0.0 1.1
14 |HGU-N Reformer 60 2.65 5.1 16.7 4.0 0.0 0.5
15 [HGU-U PDS 60 0.55 02 08 0.1 0.0 0.0
16 |PDA 35.7 1.25 1.0 18.0 3.3 0.0 0.1
17 |VvBU 39 1.3 1.2 26.4 39 00 02
18 |VDU-1 47.8 2.4 4.7 31.7 94 0.0 0.6
19 |VDU-1 Trim Heater 60 1.8 24 18.0 4.6 0.0 0.2
20 |CIDW 60 1.5 23 15.8 46 0.0 03
21 |TPS (Boiler-l ) 80 2.5 0.0 00 00 0.0 0.0
22 |TPS (Boiler-il ) 80 2.5 0.0 0.0 0.0 0.0 0.0
23 |TPS (Boiler-lll ) 80 2.5 92 139.3 31.1 0.0 22
24 |TPS (Boiler-1V) 80 2.5 11.2 107.9 284 0.0 2.1
25 |GAS TURBINE(GT#1) 60 3 13.0 26.7 15.2 0.0 34
26 |GAS TURBINE(GT#2) 60 3 222 33.3 20.4 0.0 0.9
27 |GAS TURBINE{CT#3) 60 3 15.0 234 18.3 0.0 1.0
28 |VDU-lI 60 2.38 6.0 59.6 9.8 0.0 0.8
29 |INCINERATOR 30 0.6 0.0 0.0 0.0 0.0 0.0
30 |FEU 35.2 1.1 14 46.1 29 0.0 0.1
31 |HFU 21.5 0.7 0.4 1.5 0.8 0.0 Q.1
32 |SRU-U 63 0.8 09 37.3 1.7 0.0 0.1
33 |SRU-1I 63 0.8 09 44 8 1.6 0.0 0.1
34 |SRU-V 60 2.65 1.3 68.1 25 0.0 0.1
Total 138.9 1029.7 236.0 0.0 18.6

ANNUAL AVG VALUE OF EACH PARAMETER




Stack emission parameters of Haldia Refinery

ANNUAL AVG (2011-12)

SL NoJSource Name Height DESEEEE Pollutants' Concentration (kg/hr)
Stack Attached to (M) (M) PM SO, NO, H,S Cco
I |CRU 40.5 1.8 1.9 12.5 2.9 0.0 0.3
2 |CDuU-l 54.9 2.0 33 48.4 11.5 0.0 0.9
3 |CDU-ll Trim 65.5 1.4 1.6 18.3 4.5 0.0 0.3
4 |CDU-I 53.8 1.94 5.7 52.6 10.8 0.0 0.9
5 |CDU-Il Trim 60 1.40 1.6 14.4 2.2 0.0 0.2
6 |KHDS 303 1.55 1.9 15.7 3.2 0.0 0.2
7 |FCCU (Heater) 60 1.48 1.3 3.4 3.1 0.0 0.5
8 |FCCL (Regenarator) 100 2.00 8.2 91.3 13.8 0.0 1.4
9 |MSQU 65 1.40 1.1 1.6 2.5 0.0 0.0
10 |DHDS 60 1.35 1.2 7.4 3.7 0.0 0.2
11 [HGU-l Reformer 60 1.15 0.0 0.0 0.0 0.0 0.0
. 12 |HGU-1 PDS 60 0.35 0.0 0.0 0.0 0.0 0.0
13 |OHCU 60 2.65 7.0 46.0 12.8 0.0 1.4
14 [HGU-II Reformer 60 2.65 4.0 16.7 0.0 0.0 0.6
15 |HGU-ll PDS 60 0.55 0.6 2.6 0.0 0.0 0.1
16 [PDA 35.7 1.25 1.0 18.9 2.4 0.0 0.2
17 [VBU 39 1.30 1.5 10.0 7.2 0.0 0.3
18 |VDU-l 47.8 2.40 5.1 31.5 9.1 0.0 0.6
19 |VDU-I Trim 60 1.48 2.6 12.7 3.1 0.0 0.2
20 |CIDW 60 1.50 1.6 15.6 3.8 0.0 0.3
21 |[TPS (Boiler-1) 80 2.50 12.6 145.6 34.9 0.0 1.8
22 |TPS (Boiler-Il ) 80 2.50 13.1 1343 40.5 0.0 2.1
23 |TPS (Boiler-1ll ) 80 2.50 13.7 146.4 41.1 0.0 2.2
24 |TPS (Boiler-tV) 80 2.50 16.2 167.6 424 0.0 2.5
25 |GAS TURBINE(GT#1) 60 3.00 11.0 24.6 17.8 0.0 23
26 |GAS TURBINE(GT#2) 60 3.00 11.5 17.9 14.3 0.0 1.0
27 |GAS TURBINE(GT#3) 60 3.00 11.2 21.1 17.6 0.0 1.2
. 28 |vDU-1I 60 2.38 4.5 56.5 8.7 0.0 0.8
29 |INCINERATOR 30 0.60 04 0.2 0.6 0.0 0.1
30 [SRU-1I 63 0.80 0.8 37.6 1.0 0.0 0.1
31 |FEU 35.2 1.10 1.2 423 2.7 0.0 0.1
32 |HFU 215 0.70 0.3 1.0 0.7 0.0 0.1
33 |SRU-II 63 0.80 0.8 34.8 1.3 0.0 0.1
34 |SRU-V 60 1.06 1.3 67.2 22 0.0 0.1
Total 149.6 1316.7 3222 0.0 23.0

ANNUAL AVG VALUE OF EACH PARAMETER
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Stack emission parameters of Haldia Refinery

Height Diameter ANNUAL AVG (2010-11)
Sl. No.|Source Name Pollutants’ Concentration (kg/hr)
Stack Attached to M) (M) PM SO, NO, H,S CcO
1 |CRU 40.5 1.77 1.3 9.7 31 - 0.0 0.2
2 |CDU- Il Main 54.9 2.0 4.1 53.6 12.5 Q.0 0.8
3 |CDU - [ Main 54.9 2.0 45 545 12.6 0.0 0.8
4 |CDU-ll Trim Heater 65.5 14 1.3 209 54 0.0 03
5 |CDU-l Trim Heater 65.5 1.4 1.6 22.8 6.0 0.0 0.3
6 |KHDS. 30.3 1.6 1.7 146 28 0.0 0.2
7 |FCCU (Heater) 60 1.5 1.0 3.0 39 0.0 04
8 |FCCU (Regenarator) 100 2.4 7.3 69.4 11.6 0.0 1.2
9 |MSQU 65 1.4 0.8 1.1 1.5 0.0 0.0
10 |DHDS 60 14 0.8 5.2 3.5 0.0 0.2
11 |HGU-I Reformer 60 1.2 0.5 24 0.0 0.0 0.1
12 |HGU-1 PDS 60 04 0.1 0.2 0.0 0.0 0.0
13 |OHCU 60 2.7 7.4 46.2 13.8 0.0 1.2
14 |HGU-II Reformer 60 2.6 39 18.2 2.1 0.0 0.6
15 |HGU-Il PDS 60 0.6 0.2 0.7 0.8 0.0 0.0
16 |PDA 357 1.3 1.0 19.6 1.8 0.0 0.2
17 |vBU 39 1.3 1.5 249 24 0.0 0.3
18 |VDU (Old) 47.8 2.4 5.1 29.9 9.3 0.0 0.6
19 [VDU (Old) Trim Heate 60 15 2.5 11.9 34 0.0 0.3
20 |NMP 63 1.2 14 19.1 1.6 0.0 0.2
21 |CIDW 60 1.5 1.0 12.1 3.0 0.0 0.2
22 |TPS (Boiler-t) 80 2.5 119 133.6 35.1 0.0 1.7
23 |TPS (Boiler-It ) 80 25 11.9 126.8 40.1 0.0 2.1
24 |TPS (Boiler-lll ) 80 2.5 0.0 0.0 0.0 0.0 0.0
25 |TPS (Boiler-1V) 80 2.5 16.5 163.7 427 0.0 2.8
26 |GAS TURBINE(GT#1) 60 3 6.8 9.9 11.3 0.0 1.1
27 |GAS TURBINE(GT#2) 60 3 7.8 9.1 10.0 0.0 0.9
28 |GAS TURBINE(GT#3) 60 3 9.1 11.7 12.0 0.0 1.2
29 |VDU-ll 60 2.4 4.1 434 6.1 0.0 0.7
‘ 30 [INCINERATOR 30 0.6 0.5 0.2 0.6 0.0 0.1
31 |FEL 35.2 1.1 1.0 13.6 34 0.0 0.1
32 |HFU 21.5 0.7 0.2 0.6 0.6 0.0 0.0
33 |[SRU-II 63 0.8 0.9 28.9 1.3 0.0 0.1
34 [SRUL -1l 63 0.8 0.8 41.3 1.1 0.0 0.1
35 |SRU-IV 63 1.1 1.5 75.5 2.0 0.0 0.2
TOTAL 121.8 1098.4 264.3 0.0 19.3
ANNUAL AVG VALUE OF EACH PARAMETER




OIL INDUSTRY SAFETY DIRECTORATE STANDARDS AND GUIDELINES FOR PETROLUEM REFINERY

Sr. No. |OISD Standard/GDN/ RP|Standard Name Current edition in
No vogue
1 QISD-STD-105 Work Permit System Sep, 2004
2 QISD-STD-106 Pressure Relief & Disposal System 'Oct, 2010
3 0QiSD-RP-108 Recammended Practices on Oil Storage and Handling Jul, 1897
4 OISD-STD-109 Process Design and Operating Philosophies on Blow Down & sewer Jan, 2015
system
5 0OISD-RP-110 Recommended Practices on Static Electricity Oct, 2018
6 01SD-STD-111 Process Design & Operating Philosophies on Fired Process Furnace Apr, 2016
7 0ISD-STD-112 Safe Handling of Air Hydrocarbon Mixtures & Pyrophoric Substances Aug, 2019
8 0I1S0-STD-113 Classification of Area for Electrical Installations at Hydrocarbon Processing |Oct, 2013
& Handling Facilities
9 QISD-STD-114 Safe Handling of Hazardous Chemicals Oct, 2010
10 OISD-GDN-115 Guidelines on Fire Fighting Equipment and Appliances in Petroleum Jul, 2000
Industry
11 |OISD-STD-116 Fire Protection Fadilities for Petroleum Refineries and Qil/Gas Processing |Oct, 2017
Plants
12 |OISD-STD-118 Layouts for Qil and Gas Installations Jul, 2008
13 |0ISD-STD-119 Selection, Operation and Maintenance of Pumps Jul, 2008
14 0ISD-STD-120 Selection, Operation and Maintenance of Compressors Jul, 2008
15 |OISD-STD-121 Selection, Operation Inspection & Maintenance of Steam & Gas Turbines |Oct, 2010
16 QISD-RP-122 Selection, Operation and Maintenance of fans, Blowers, Gear Boxes, Jul, 2008
Agitators & Mixers
17 |OISD-RP-123 Selection, Qperation and Maintenance of Rotary Equipment Components |Jul, 2008
18 |0ISD-RP-124 Predictive Maintenance Practices Aug, 2007
19 |OISD-STD-125 Inspection & Maintenance of Mechanical Seals Aug, 2007
20 |OISD-RP-126 Specific practices for installations and maintenance of Rotating Aug, 2007
Equipment
21 OISD-STD-127 Selection, Operation, Inspection & Maintenance of Diesel Engines Qct, 2010
22  |OISD-5TD-128 Inspection of Unfired Pressure Vessels Oct, 2010
23 QISD-STD-129 Inspection of Storage Tanks Nov, 2006
24 QISD-STD-130 Inspection of Piping Systems Jul, 2008
25 QISD-STD-131 Inspection of Boilers Aug, 2019
26 |OISD-STD-132 Inspectian of Pressure Relieving devices Jul, 2012
27 OISD-STD-133 Inspection of Fired Heaters Apr, 2016
28 QISD-STD-134 Inspection of Heat Exchangers Oct, 2010
29 |OISD-STD-135 Inspection of Loading & Unloading hoses for Petroleum Products Sep, 2021
30 QISD-STD-137 Inspection of Electrical Equipment Apr, 2016
31 OISD-STD-138 Inspection of cross country pipeline - anshore : Withdrawn in June , 2012 |Jun, 2012
32 0OISD-STD-140 Inspection of jetty pipelines Aug, 2019
33 OISD-STD-141 Design and Construction requirements for cross country liquid lul, 2012
hydrocarbon pipelines
34 |OISD-STD-142 Inspection of fire fighting equipments and systems Feb, 1996
35 |OISD-STD-144 Liquefied Petroleum Gas (LPG) Installations Oct, 2017
36 |0ISD-5TD-145 Internal Safety Audits Sep, 2021
37 |OISD-RP-146 Preservation of idle electrical equipment Aug, 2000
38 |OISD-RP-147 Inspection & safe practices during electrical installations Oct, 2002
39  |OISD-RP-148 Inspection & safe practices during overhauling electrical equipment Aug, 2000
40  |0ISD-RP-149 Design aspects for safety in electrical systems Oct, 2013
41 |OISD-STD-150 Design and Safety Requirements for Liquefied Petroleum Gas Mounded  [Sep, 2021
Storage Facility
42 QOISD-STD-151 Safety in Design, Fabrication and Fittings Propane Tank Trucks Oct, 2018
43 OISD-STD-152 Safety Instrumentation for Process System in Hydrocarbon Industry Oct, 2010
44  |OISD-STD-153 Maintenance & inspection of safety instrumentation in hydrocarbon Jan, 2015
industry
45  |0ISD-STD-154 Safety aspects in Functional Training Sep. 2001
46  |QISD-STD-155 Personal Protective Equipment Sep, 2021
47 OISD-STD-156 Fire Protection Facilities for Ports Handling Hydrocarbons Oct, 2017
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48 0QISD-RP-157 Safety in Transportation of Bulk Petroleum Products (Rail and Road) Aug, 2019

49  |QISD-RP-158 Recommended Practices on Storage and Handling of Bulk Liquefied Aug, 2000
Petroleum Gas

S0 |OISD-STD-159 LPG Tank Trucks - Requirements cf Safety on Design/Fabrication & Oct, 2018
Fittings

51 |OISD-STD-160 Protection to fittings mounted an existing LPG tank trucks : Withdrawn in |Mar, 2003
Oct, 2018

52 |OISD-GDN-161 LPG Tank Truck Incidents Rescue & Relief Operations Oct, 2018

53  |OISD-5TD-162 Safety in installation and maintenance of LPG Cylinders Manifold Oct, 2018

54  |0OISD-STD-163 Safety of Control Room in Hydrocarbon industry Sep, 2004

S5 QISD-STD-164 Fire Proofing of Steel Supporting Structures in Oil & Gas Industry Jul, 2012

56 |OISD-GDN-165 Guidefines for Rescue & Relief Operations for POL Tank Truck Accident  |Jul, 1999

57 |OISD-GDN-166 Guidelines for Occupational Health Monitoring in Oil and Gas Industry Jul, 2012

58 0OISD-STD-170 Inspection, Maintenance, Repairs & Rehabilitation of Foundations & lul, 1997
Structures

59 |OISD-STD-171 Preservation of Idle Static & Rotary Mechanical Equipment Jul, 1998

60 OISD-STD-173 Fire Prevention and Protection System for Electrical Installations Oct, 2017

61 |OISD-STD-175 Cementing Operations Jan, 2015

62 |0ISD-STD-176 Safety Health & Environment Training for Exploration & Production Sep, 2003
{Upstream) Personnel

63 QISD-STD-177 Inspection and Maintenance of Insulation System Sep, 2021

64 |0OISD-GDN-178 Guidelines on Management of Change Jul, 1999

65 |OISD-GDN-180 Lightning Protection Oct, 2018

66 0OISD-STD-184 Standard on Life Saving Appliances Sep, 2021

67 QISD-GDN-186 Simultaneous Operations in E&P Industry Aug, 2008

68  |DISD-5TD-187 Care and Use of Wire Rope Aug, 2000

69 QJSD-5TD-191 Oil Field Explosive Safety Oct, 2017

70 |OISD-GDN-192 Safety Practices during Construction Apr, 2016

71 OISD-STD-195 Safety in Design, Operation, \nspection and Maintenance of Hydrocarbon |Sep, 2001
Gas Compressor Stations and Terminals

72 |OISD-GDN-196 Guidelines for Seeking Environmental Clearance of Development Projects [Sep, 2001
in Petroleum Industry

73 0ISD-GDN-197 Guidelines for Environmental Impact Assessment Sep, 2001

74 |OISD-GDN-199 Guidelines For Conducting Environmental Audit In Upstream Petroleumn |Sep, 2021
Sector {Onland) - Withdrawn in Sep, 2021

75 OI1SD-GDN-200 Guidelines For Preparation Of Qil Spill Response Contingency Plan Oct, 2002

76 0ISD-RP-201 Environment Management in E&P Sector Jul, 2008
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77 |OISD-GDN-203 Operation, Maintenance & Inspection of Hoisting Eguipment Sep, 2003

78  |OISD-GDN-204 Medical Requirements, Emergency Evacuation and Fadilities {for Sep, 2001
Upstream)

79 OISD-RP-205 Recommended Practices for Crane Operation, Maintenance & Testing (for |Aug, 2019
Upstream)

80 |OISD-GDN-206 Guidelines on Safety Management System in Petroleum Iridustry Sep, 2001

81 QISD-GDN-207 Contractar Safety ‘|Apr, 2016

82 '|OISD-GDN-211 Safety in Petroleum Laboratories Aug, 2018

83 OISD-GDN-212 Guidelines on Environmental Audit (Internal) in Downstream Petroleum  |Sep, 2021
Sector : Withdrawn in Sep, 2021

84 |OISD-GDN-224 Mopnitoring & Contral of Volatile Organic Compounds Emission Nov, 2006

85 |OISD-GDN-227 Emergency Response and Preparedness in E&P Industry Aug, 2007

86 |OISD-GDN-228 Selection, Training & Placement of Fire Operators in Hydrocarbon & Jul, 2008
Petrochemical Industry

87 0OISD-GDN-232 Identification of hazards and control measures in E&P industry Oct, 2013

38 QOISD-GDN-233 Guidelines on inspection of non-piggable pipelines. Oct, 2013

89 OISD-STD-234 Electrical Safety in Onshore Production Installations in E&P Sector Jan, 2015

90 OISB-STD-237 Layout, Design consideration, Safety, Operation and Maintenance of Jan, 2015

Lube/ Grease manufacturing and filling plants

99



SCHEDULE-VI

(Refer Regulation 23.0)
Incident Reporting Format

Refinery Division

1. Organization 10CL 2. Division
3. Location Haldia Refinery 4. Incident Sr. No
5. Date of Incident 21-12-2021 6. Time of Incident 1450 hrs

7. Major / Minor / Other Major 8. Report - Preliminary / Report-Preliminary
Reportable / Nearmiss Final
9. Fire / Accident Fire 10. Duration of fire —hrs/ Less than 15 Minutes

min

| 11. Type of incident with loss of life/ injury; Fire, Explosion, Blowout,
Electrocution, Fall from Height, Inhalation of Gas, Driving, Slip/Trip, Others,

Fire

12. Location of the Incident (Name of the Plant / Unit / Area / Facility / Tank

farm / Gantry / Road / parking area etc)

Motor Spirit Quality (MSQ)
Upgradation Unit

13. Whether plant shutdown / caused outage of the facility? Yes / No.

Yes, Plant was under M&I shutdown

14. Fatalities nos. a) Employee = Nil b) Contractor =03 c¢) Others =Nil
| 15. Injuries nos. a) Employee = Nil b) Contractor =38 c) Others = Nil
16. Man-hours Lost a) Employee = Nil b) Contractor = 9600 c) Others =Nil

17. Direct Loss due the incident (Rs in Lacs). Loss to
| equipment / Machinery as per Insurance claim etc.

Nil

| 18. Indirect Losses: Throughput / Production Loss

Nil as Unit was under M&l shutdown

19 Status of the Facility: Construction / Commissioning /
Operation / Shutting down / Tum around, Maintenance /
Start up / Any other.

Under Maintenance

20 Brief Description of the Incident including post
incident measures. (Attach details in separate sheet)

Grating cutting job at first platform was being
Carried out, fire at 14:50 Hrs occurred in MSQ
unit.

21. Whether Similar Incident has occurred in past at the
same location, If yes, give brief description of the
incident and attach details in separate sheet.

No

22, Whether internal Investigation has been completed.
If no, likely date by which it will be completed.

No, 27/12/2021

23. Whether internal investigation report (Major
Incident) has been submitted to OISD / PNGRB. If no,
likely date by which it will be submitted.

No, 27/12/2021

100
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24, Cause 'of the Incident (Tick the most relevant cause preferably one, maximum two) — Detail Incident
investigation is being done.
2) Deviation from Procedures Under i) Not using the PPE ) Ur:_dea;
o Xaga . ' h = investi ion
b) Lack of Job knowiedge S e ga
¢) Lack of supervision k) Poor design /Layout etc
d) Improper Inspection /checking ) Inadequate facility
&) Improper Maint (Mech /El/Inst) m) Poor house keeping
f) Improper material handling - n) Natural Calamity
g) Negligent Driving o) Pilferage / Sabotage
h) Careless walking/climbing etc p) Any other (give details)
[ 25. Cause of leakage - Oil, Gas or Chemical (Tick one only) T
a) Weld leak from equip / lines | Under e) Leakage due to improper operation Under
_ investigation investigation
b) Leak from flange, gland etc f) Leak due to improper maintenance
¢) Leak from rotary equipment g) Normal operation; Vanﬁngfdrainin_g
d) Metallurgical failure h). Any other
26. Cause of Ignition leading to fire (Tick only one cause):
a) Near to hot work Under f) Static Electricity Under
investigation 3 investigation
b) Near to furnace / fiare etc 9) Hammering / Fall of object
c) Auto-ignition h) Heat due to friction
d) Looss electrical Connection i) Lightning
€) Near to hot surface j) Any other (pyrophoric etc)
27. Was the incident Avoidable? : Under Investigation
28. The incident could have been avoided by the use oflor by;
(Tick the most relevant point preferably one, maximum two)
a) Better supervision Under f) Personal Protective Equipment Under
investigation investigation
b) Adhering to specified operating g) Better equipment
c) Imparting Training h) Management Control
d) Giving adequate time to do the i) Adhering to specified maintenance
activity through proper planning. procedure
e) Adhering to the work permit J) Adhering to specified Inspection / Testing
system procedures.
k) Any other: i
) Any oth Nil

Signature: b ;
g ()’& 1“‘-/2 5 /v / s
_A{ Designation of Occupier: Executive Director & Refinery Head

Location: Haldia Refinery, Indian Qi Corporation Ltd,
Date: 21/12/2021



To

Branch Manager

%,Q;ec'yq(”‘f

Indian Oil Corporation Limited

Haldla Refinery

PO Haldia Oil Refinery

Dist Purba Medinipur West Bengal 721606

State Bank of India

Haldia Refinery Campus Branch

Sir, -

__Purba Medinipur-721606

Sub-Payment Exgratia

Dated:" 3b.12.2021

Please Pay Rs. 10,00,000/- (Rupees Ten lacs only) as mentioned in attached list and debit the
same according to individual payment to our OD Account 10521992237.

102

o IR IFSC CODE BENEFICIARY_NAME TRAN_AMOUNT
50100483970084 HDFC0003320 Ms. Neetu 10,00,000

Please do the needful.

TN 5ng '52/34'&[&/722&{

Thanking You,
' Yours  faithfully -

tpblend
For and on béhalf of

Indian Oil Corparation Limited

Haldia Refinery

=

i ___e‘ —r\nJ-\u-

OF NO ‘
% é\-lﬂ'l!f

For and on behalf of -

indian Oil Corgratiptiarifedensrrs & o %

e h=Fd finne o Do sy

Haldia RefineryoiPal Verma, as

INDIAN OIL CORPORATION LM:iED - 272 -7
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To

The Branch Manager

State Bank of India

Haldia Refinery Campus Brach
Purba Medinipur - 721606

Dated-21/01/2022

%

Sub — Payment to ExGratia.

Sir,

Please pay Rs.10,00,000/- (Rupees Ten Lacs only) as meationed in attached sheet and debit
the same according to individual payment to our OD account 10521992237,

BENEFICIARY_A/C [FSC CODE BENEFICIARY_NAME | TRAN_AMOUNT
NO
921010056787626 UTIB0001003 Ms. Navneet Kaur 10,00,000

Please do the needful.
Thanking you,

Yours faithfully

For and on behalf For and on behalf of

Lowirsw 2. Qb —

Indian Oil Corporation Ltd Indian Oil Corporation Ltd

Haldia Refinery Haldia Refinery
eleon B, sevor Accounts Officer
HRY AL R ety Ko T e et
Saurav Gapta, Fnoncs Officer B O T N T Al Relnery

1| JAN Wi
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C-‘//C’-‘ (CX- G?’&C:

L.

Indian Oil Corporation Limited
Haldia Refinery
PO Haldia Oil Refinery
Dist Purba Medinipur West Bengal 721606 -

To Dated: 17.01.2022
Branch Mjaﬁager

State Bank of India

Haldia Refinery Campus Branch

Purba Medinipur-721606

Sir,

Please Pay Rs. 10,00,000/- (Rupees Ten lacs only) as mentioned in attached list and debit the
samie according to individual payment to our OD Account 10521992237,

- R AR IFSC CODE BENEFICIARY_NAME TRAN_AMOUNT
50100488187041 HDFC00028%4 Ms. Manjinder Kaur 10,00,000

Please do the needful. /,‘- ; q’éq k{ W

= VTR = Stmameizisou0y - L
= B ®i. .";" . //
Thanking You, e "
Yours faithfully 52

Forand on befialf of 2@ and on behalf of
Indian Qil Corporation Limited indian Oil Corporation Limited
Haldiz Refinery Haldia Refinery

T IR, e +r sded

Kalyan ® - . oo ccon Orcer

| = s " ofoe Pegad

: 41 _-‘ atite “ i B L A AT, A0 ey
~mse JAATION Lo oy v e
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CX - CGRATIA
indian Oll Corporation Limited
Haldia Refinery
PO Haldia Oil Refinery
Dist Purba Medinipur West Bengal 721606 v
o / c.

To Dated: 31.12.2021
Branch Manager

State Bank of India

Haldia Refinery Campus Branch
Purba Medinipur-721606

Sub-Payment ExGratia
Sir,

Please Pay Rs. 10,00,000/- (Rupees Ten lacs only} as mentioned in attached list and debit the
same according to individual payment to our OD Account 10521992237,

ki IFSC CODE BENEFICIARY_NAME TRAN_AMOUNT
4951108002633 CNRB0004951 | Ms. Sushita Devi 10,00,000

INZR1365962929
’#;i! S
PP

5=
e

Please do the needful. {J TR NO i— 5@

Thanking You,

Yours faithfully 3 10€C 2021

F%Mw‘ﬂ | R @@Ly _

For and on behalf of
Indian Oil Cerporation Limited Indian Oil Corporation Limited
Haldia Refinery Haldia Refinery .
YR, 5 R G g b o

NAQArNDL, o i ANEu e sh et iy dea e
Mmoo R - <& g 0001 0L CORPOLAN MR, Kokl
LR = 34 B Tt I (D - A oy
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Indian Oil Corporation Limited
Haldia Refinery

PO Haldia Oil Refinery
Dist Purba Medinipur West Bengal 721606

To Dated: 24.12.2021

Branch Manager
State Bank of India
Haldia Refinery Campus Branch
Purba Medinipur-721606
Sub-Payment to Sub Vendor
Sir,

Please Pay Rs. 30,00,000/- (Rupees Thirty lacs only) as mentioned in attached list and debit
the same according to individual payment to eur OD Account 10521992237.

UTR [ Ja No | BENEFICIARY_AIC IFSC CODE BENEFICIARY_NAME TRAN_AMOUNT
SBINI2(35BT | 5278810000133 BARBOJANDIA | Ms. Neetu 10,00,000
SH 4
: = | 0226001700007281 | PUNB0022600 | M. Bholi 10,00,000
SB“‘L\L y . = a . I . =SSR YO
S | seitioonases - Vs raim L g 1000000
TA1y84H 6 TOTAL . : 30,00,000

Thanking You,

Yours faithfully

Gy et
rand &n if of

Indian Qil Corporation Limited

m ou. CCI?OIAW ~WTED, '-.3, ¢¢"¢;y
Haldia Refinery Haldia Refinery
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= B
s—: SHILP1 ENGINEERING PVT LTD a
= (I:45200MH2002PTC1 36830 50,9001 2015
50450012018
Y
No. SEPL/TNH/IOCL-Haldia/Fire Incident/2021 Date: 23.12.2021
Te
The Engineering-in-Charge / GM Ve (HR)
Haldia Refinery
Indian Qil Corporation Limited
Haldia

The Ex-gratia amount to be paid by Indian Oil Corporation Limited, for the family members
of the deceased Contract workers, due to the unfortunate incident occurred on 21.12.2021,
may be paid to the beneficiaries as under :-

SL No. | Name of the Deceased | Particulars of | Bank Details
1. Late Pargat Singh Ms. Neetu Bank Account No.,
W/o Late Pargat Singh 52788100001133
Aadhar No. 4483 0575 6614
IFSC Code
B 0J A
2. Late Sarabjit Singh Ms. Bholi Bank Account No.

Mlo Late Sarabjit Singh 0226001700007281
Aadhar No. 9723 2546 8263

/ [FSC Code
PUNB0022600
: /3/ Late Shamshad Ali Ms. Tajmun Nesha Bank Account No. |
W/o Late Shamshad Ali 36108434678
Aadhar No. 2694 3868 4425
. IFSC Codes
SBIN0002963
Thanking you.
Yours faithfully,
Shilpi
Q Q
ososstmauzs.:eeum 213, 2nd Floas, e Cemen, Fe I @ ME e ilai
. . , 20 Steidoem Coopler, Pt e 123, | 1 2E&NIH
e i v iy b mw | 91206915088 | diipiergyOuwdiimat.com
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o

$== SHILPI ENGINEERING PVT LTD 8 3

QN:U45200MH2002PTC1 36830

. 150-90012015
150-45001:2018
' [
No. SEPL/TNH/IOCL-Haldia/Fire Incident/2021 Date: 30.12.2021
To_
The Engineering-in-Charge / GM I/c (HR)
Haldia Refinery
Indian Qil Corporation Limited
J Haldia
Sk. No. | Name of the Deceased Particulars of Bank Details
Beneficiaries.
1. Late Shamshad Ali Ms. Tajmun Nesha Bank Account No.
Amount received W/o Late Shamshad Ali 36108434678
Aadhar No. 2694 3868 4425
IFSC Code
SBIN0002963

We confirm that Ms. Tajmun Nesha, W/o Late Shamshad Ali has received Rs.10,00,000/-
(Rupees Ten Lakhs only) in her bank account no. 36108434678 as tabulated above.

) Thanking you.
Q
Corporate istere “
0505, 5t ey 5 www.shilpiengg
. s.l:rul.hvi‘.silm&ud(md,_ 213, M&wmwmh1 L3 *!Lﬂ%m)? thm 5 @
Maboroshis (D400 205 Mohorashers (INDUY410 206, 1491 2247715088 Wﬂ.m | e
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7/

4
4
/
7 ,
== SH A L
— - {ILPL ENGINEERING PVT LTD x s
= IN-045200MH2002P1C) 36830 . BosnI20s
g 150-45001:2018
‘lv
No. _SEPUTNHIIOCanldia/F ire Incident/2021 Date: 30.12.2021
To
The Engmeenng—m—Charge /GM I/e (HR)
Haldia Refinery
Indian Oil Corporation L1m1ted
Haldia
The Ex-gratia amount to be pﬁd by Indian Oil Corporation Limited, for the family members
of the deceased Contract workers, due to the unfortunate incident occurred on 21.12.2021,
may be paid to the beneficiaries as under :-
SL No,, | Name of the Deceased Particulars of Bank Details
/ - | Beneficiaries. '
N J/ Late Pargat Singh Ms. Neetu Bank Account No.
' : W/o Late Pargat Singh 50100483970084
Aadhar No. 4483 0575 6614
IFSC Code
X - HDEC0003320
1 2. . . | Late Sarabjit Singh Being obtained. Being obtained.
Will be provided shortly. Will be provided
shortly.
= Thanking you.
Yours faithfully,
R S SR, s (Koii,}ﬁfﬁ.ik_
ke gaﬁfq t Manager
hllpl ‘Bngi eermgF‘vt Ttas
1A 0 .
— ;o.rgodrate Registereg, = = &
% ,.Sm‘ Grond Ceatrel, 213, MFhov,.Shﬂm ; Wq,MHG.'IIS ‘_ﬂzzsmsﬂ?? Wmm ) ;
Vareit NG00 706, *"m_'""“m{ﬁ.‘f%f*“ | o namsm | sipegg@ndimoiaon | T RO
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——
sl SHILPI ENG G PVT LTD & ¥
N\l Pl ENGINEERIN s
2 | 4 CIN:U45200MH2002PIC1 36830 T
' 150-45001:2018
No. SEPL/TNH/TIOCL-Haldia/Fire Incident/2021 Date: 14.:)2.2022
To
The Engineering-in-Charge / GM I/c (HR)
Haldia Refinery '
Indiar Oil Corporatien Limited
Haldia
We confirm that Ms. Navneet Kaur, W/o Late Sarabjit Singh has received Rs.10,00,000/-
(Rupees Ten Lakhs only) in her bank account no, 921010056787626 as tabulated above.
Sl No. | Name of the Deceased | Particulars of Bank Details !
Beneficiaries. i
R E Late Sarabjit Singh Ms. Navneet Kaur Bank AccountNo.
W/o Late Sarabyjit Singh 921010056787626 !
Aadhar No. 3915 3994 8852 | IFSC Code |
UTIB0001003 |
i
This is for your kind information and record.
Thanking you. -
uthfully,
oushik Gole)
= Project Manager
Shilpi Engineeritig Pvt Ltd.
Q
Corporate I Registered : @ } E @
VR | IREST e anown | wotenss | st
Mofosashia (INDIR)-400 706. Hhahorostire (D410 206, 49 Z6IN5088 | shiiplengp@redifimol.com
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€52 s ¥
$=2 SHILPI ENGINEERING PVT LTD X4
71 4 (IN:U45200MH2002PTC1 36830 150.9001:2015
. ) 150-45001:2018
= = -~~No: SEPL/TNH/TOCL-Haldia/Fire Tncident’2021- - - Date: 2&!.01.2022
>
To
The Engineering-in-Charge / GM Ve (HR)
Haldia Refinery
Indian Oil Corporation Limited
Haldia .
We confirm that Ms. Neetu, W/o Late Pargat Singh has received Rs.10,00,000/- (Rupees Ten
s Lakhs only) in her bank account no. 50100483970084 as tabulated above.
S No. | Name of the Deceased | Particulars of Bank Details
' .| Beneficiaries. - , -
L. Late Pargat Singh Ms. Neetu . Bank Account No.
-W/o Late Pargat Singh 50100483970084
Aadhar No. 4483 0575 6614 .
IFSC Code
HDEC0003320
This is for your kind information and record.
Thanking you.
’ Yours faithfully,
. (Kodshik Gole)
, Shilpi Engi\mgtpwhd.
L\ nd
NABL
Q o
Corporate fstered - = o < d
~ D505, Sth Lovel, Towsr 2, Seowoods Grand Cantrol, | 212, Znd Floor, Shublhom Conyn. Camler, Borila, 1 &3, '| 5o
Sactr 40, Nend (B, Navi Mumbal, Sactor - 11, Hew Poowal{E), o Mumbol,

#ohorashira (INDIA)-40C 7Q6. Mohorushiva (INOW)410°206.. .
S 5 e
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/" §==) SHILPI ENGINEERING PVT LTD

ON-U45200MH2002PTC) 34830

No. SEPL/TNH/IOCL-Haldia/Fire Incident/2021
To

The Engineering-in-Charge / GM Ve (HR)
Haldia Refinery
Indian Oil Corporation Limited

- Haldia

—
a Y
15090012015
150-45001:2018

1 3
[ 3

Date: 30.12.2021

The Ex-gratia amount to be paid by Indian Oil Corporation Limited, for the family member of
the deceased Contract workers, due to the unfortunate incident occurred on 21.12.2021, may

be paid to the beneficiaries as under :-
SL No. | Name of the Deceased | Particulars of Bank Details
; Beneficiaries. '
1. Late Lal Babu Mahto Ms, Sushila Devi Bank Account No.
W/o Late Lal Babu Malto 4951108002633
Aadhar No. 3528 1203 2714
IFSC Code
CNRB(0004951
= Thanking you.
Yours faithfully,
Project Ma
Shilpi. Engineering Pvt Lt
Q
D505, Smtw-tgwo-zmwc-m 213, 2nd @ B @
Sactr 40, MareE, Mot s, e T o Comples r Vo 123, | 91 76211507 | ndo@xshipiongg.com S VI
Hharosie (BOW-400 706, Mahorovhéra (INDIA)410 204 +91 22625058 | shilienpp@rediffmol.com
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—
=2 - 8
sl SHILPI ENGINEERING PVT LTD sk
2 1 4 CIN:U45200MH2002PTC) 36830 090012915
" 50-45001:2018
No. SEPL/TNH/IOCL-Haldia/Fire Incident/2021 i Date: 24.‘01.2022
. ¥
Te
The Engineering-in-Charge / GM V/c (HR)
Haldia Refinery - ; —
Indian Qil Corporation lelted
Haldia
We confirm that Ms. Sushila Devi, W/o Late Lal Babu Mahto has received Rs.10,00,000/-
{Rupees Ten Lakhs only) in her bank account no. 50100483970084 as tabulated above.
SL No. | Name of the Deceased | Particulars of Bank Details
Beneficiaries.
1. Late Lat Babu Mahto Ms: Sushila Devi Bank Account Na.
W/o Late Lal Babu Mahto 4951108002633
Aadhar No. 3528 1203 2714
IFSC Code
CNRB0004951
This is for your kind information and record.
Thanking you
I o - — _ . Yg thfully,
N
_ ¥ (Koushik Gole)
- Project Manager
Shilpi Engineering Pvt Ltd.
Q@ Q
Corporste Registerad ! @ B
e _{ 21 it St e 1€ | 121507 | @it mmm

(IDEA}-400 706. Mohorshérs (NDW10 206, ' +91 2262715088 mm@mcﬂml

b il TR
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A 9l
S:: SHILPI ENGINEERING PVT LTD @ £
o s

CN:U452000H2002PTC1 36835 150-9001:2015

No. SEPL/TNH/TOCL-Haldia/Fire Incident/2021 Date: 14.01.2022
Te

The Engineering-in-C harge / GM Ve (HR)
Haldia Refinery

Indian Oil Corporation Limited

Haldia

The Ex-gratia amount to be paid by Indian Oil Corporation Limited. for the family members
of the deccased Contract worker viz.. Late Kuldeep Singh due to the unfortunate incident
occurred on 21.12.2021 may be paid to the follow ing bencficiary:-

SL | Name of the Deceased Particulars of Beneficiaries. Bank Details

i 1. | Late Kuldeep Singh { Ms. Manjinder Kaur | Bank Account No.
i ! W/o Late Kuldeep Singh 50100488187041

| Aadhar No. 4381 8650 5312 ;
i IFSC Code
| HDFC0002894

Thanking vou.

Project Manager

Shilpi Engineering Pyt Ltd.

| 0 = = | @
Corporate Registered — i —
U505, Sch Lave. Tower 2, Sovwmcchs Grooet Ganel, | 213, 21 Fioor, Shublham Comm. Conplex. For Mo, 12161 29 29715077 | inloshipiengy.com wewr shilplengg.com
" Sacton 40, Hesad(E), Nowl s, Setwr - 11, Hew Parwal(®), Nowl o, 91 260188 | shipianggrodimol.om |
e R Ta00 705, Wormnbire INOWS-410 2. !
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No. SEPL/TNHAOCL-Haldia/Fire Incident/2021

To

The Engineering-in-Charge / GM YV/c (HR)
Haldia Refinery
Indian Oil Corporation Limited
Haldia

a |
——
50-9001:2015
150-45001:2018

Date: 14.02:2022
t 3

We confirm that Ms. Manjinder Kaur, W/o Late Kuldeep Singh has received Rs.10,00,000/-
(Rupees Ten Lakhs only) in her bank account no. 50100488187041 as tabulated above.

SL | Name of the Deceased -Particuvlars of Beneficiaries. | Bank Details
1. | Late Kuldeep Singh Ms. Manjinder Kaur Bank Account No.
W/o Late Kuldeep Singh 5010048818704 1
Aadhar No. 4381 8650 5312
IFSC Code
HDFC0002894
Thanking you.
ours faithfully,
oushik Gole)
— Project Manager
Shilpi Engineering Pvt Ltd.
Q "
:Corp?rate Registered @ B @
0505, Sth Lavel, Tower 2, Seawaods Grand Ceraval, ZIS,MFIOM,-MMWMHMI&I&S, 191 72 6215077 info@shipieagg.com
i (B A0 706, S i WD 912262715088 | shlplengp@redifmal com R
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+260 INDIAN OIL CORPORATION LTD.
FIRE & SAFETY DEPARTMENT
HALDIA REFINERY
Indian 0jj Safety Induction Training For Contractor Employees
Date : ' Venue : Fire stati;,n

bt Topic Discussed : General Safety Tips, Work at heith, Hot Work, Emergency Prelparedness

i _ Confined Space Entry, Electrical Safety, Traffic Safety, Material Handjing "
ifll_ h?cl: Mo Agency Name Clsplggsate Safe;ly:ass m
il 62 Tagmeersigl| Sepl 2287240 |
:f’ 631 Malkit+ brgh » 29| | |
| v { N
i £ <gywam Singh » 2)607 | | e
i ST Symem Sy | R. M wevse | 22289 ]
H $6| Sudip Pas ); 2229811 | ]
!1{: &I Milon Peoro R . 22280] 1T 4
i1 £3 s%ﬁ'i—w 5 2239H |y . 'ﬁ!!! é |
b e Ry | paerreh o] [
" 3 Milon ey ) 120es] |- pMusly
. Il Somtay i« R -Muserks  |1233°F |
#2d Uperdvg for | Sep] 27843 -
3 3| Dechareth ke | o 2294 *““
i HAvar Narth | RM werks [22400
1 S| Kaghivet, | fPovernack |224q *‘“
i 6 Droords @ »  [2cy R
i % Ranguathy PP 2252 .
i 8 songagkr |R.m Wwovk [7223¢0 |
i 79| cabiideh Pes |RM werk [223g0]
f'; ga T@fgw LA 3 7238 ¢
¥ L Pedlleolo B 22234
| [ S < lgoaninday 2 22284
I
821 Ravivdlor gl Sepl 2291
H Akech Sivdh ) 22909
* 5S] VavinderV 3> 929( 2]
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INDIAN 1
Fmeg"sﬁST%PORATlow LTD. 267
@
| RY |
| mdia"f’“ safety Induction Training For Contractor Employees |
| pate’ : venue : Fire Station . ;

Topic Discussed:%gﬁir:édsasf:g;: i :{f:"k'ﬁlrkegtt height, Hot Work, Emergency Preparedness, 4 "
. Electrical Safety, Traffic Safety, Materia Handling
ﬂﬂ Agency Name CIsi"isG:te Safe'?o'?ass m— )
Pl Fapen s | Pecerch v
ol o s Sepl 22797 Ik
14 | pumd » 229C ol
B kauobecke 1 » a6 T
| %M > 24291 | R
* Dexes » 7438_2‘_____
;@WW » zz_g_gj____:@_;:ii |
5 pliechet S | [ h deed |
o] Komhesh £ z 2290 | oLt
g*l’ Mohmvwzd Cyvrevesm Prosce| 22340 | ﬁ\
| E_ SubnenA Hubert Exwio-| 7927 |
- [ swepen ku2” R 1 wovks | 88227
L Samiym e AL oder - |986%4] L 1—
- [# Repv V- ™ Ho bert Enipiro| 85464
| Premadand TestMetef {3NFI
- [4 Dipek Ry comdra aker | 89971 ¢
43| sham Negak Gt |9066H
49| Rapb Borik | 2 Jo 4%
4 ﬁMﬁTCﬂ\w@_’_ 9 9065 T
§1| Sagem’ 2 90663
Tl Dl Dac_|Suel Mokhee 85697
| Roy ko & | U .| 90489
st| shomsbey Svab | Sesd 21289
ss| Dalae Stngh | 2 923191
S| Lovepyeet y |27868
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o INDIAN OIL CORPORATION LTD. ‘
.’ FIRE & SAFETY DEPARTMENT
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Indian Oil Corporation Ltd.

\_/
IndianQil
Refineries Division

Incident Investigation Report

Ref. No.— RHQ/ACC/HR/01/2019 Date—12.02.2019

Name of Location— Haldia Refinery Incident No.- 01/2018-19

1.0 Executive Summary :

1.1 [Sequence wise description MS Tank-440 was under M&I since 24.07.2018 as

I of incident per the inspection recommendations.

- At about 11:19 Hrs there was a flash fire in the
pontoon in which spray painting job was in
progress.

- This was seen by the standby painter as well the
helper.

- The painter who was doing the painting job
sustained severe burn injuries throughout the
body and rescued by the above two persons
present there. |

- After first-aid as per the medical advice the
injured person was shifted to Kolkata with
necessary medical precautions for further
treatment. ‘

- On 12.02.2019 as per information provided the

' injured person expired at Kolkata at about 06:00

| Hrs

1.2 | Propertyloss / injury / One contractor person of M/S Expo Gas Containers
| fatality Limited.
1,3 | Cause Burn injury due to fire / explosion
/1.4 | Recommendations 1. Sufficient exhaust ventilation must be provided

i in places where spray painting is being done to |
| keep the concentration of solvent vapour below

‘ explosive limit.

| ! 2. Monitoring of concentration of explosive /
! ' flammable mixture should be carried out on
' - Regular intervals and record to be maintained.
‘ Corrective action to be defined and

I [ implementation to be ensured.
| ‘ - ) ) | 3. All electrical equipment (including lighting) being
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used in area (where spray painting is being done)
ta be explosion proof.

4. PPEs and clothing of painting crew (doing spray
painting with solvent having flashpoint less than
80 deg F) must not produce static electrical
sparks.

5. In such type of jobs, clothing should be fire
resistive type.

6. All metallic parts of paint spraying eguipment
using a solvent having flashpoint less than 80 deg
F must be grounded and bonded to the
vessel/tank being painted.

7. Job safety analysis for tank M&I jobs should be
done separately for each sub-activity.

8. Work permit systems to ensure that other work
will not create an ignition source in adjacent
spaces where painting is beihg carried out.

9. Suitability of spray painting in confined areas
(with limited means of providing ventilation/
escape routes) to be reviewed and other
painting techniques such as brush painting/
airless painting to be explored.

10. Tool box talk should include the safety

information / precaution related to specific jobs

planto carryout.

2.0

Brief description of incident

2.1 Category (Major Major Repoartable — Fatal Accident
Reportable / Minor
Reportable / Other
Reportable Incident
2.2 Date & time 08-02-2019 at 11:19 Hrs.
23 Location MS Tank No.-440 (Under M&i)
2.4 Brief Description MS Tank-440 was under M&l since 24.07.2018 as per

the inspection recommendations.

On 08.02.2019 the following jobs were planned:

- Painting of balance pontoons (12 nos.} out of total 24
nos.

- Fixing of foam seal

- Painting of ladder / external annular plate

Particularly on that time {about 11:19 Hrs) 4 pontoons
were completed and job was in progress in the
seventeenth pontoon. Simultaneous jobs as mentioned
above were also in progress.

- At about 11:19 Hrs there was a flash fire in the
pontoon in which spray painting job was in progress.

- This was seen by the standby painter as well the
helper.

Incident Ihvestigation Report
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- The painter who was doing the painting job sustained |
severe burn injuries throughout the body and rescued I
by the above two persons present there. |
- After first-aid as per the medical advice the injured |
person was shifted to Kolkata with necessary medical
precautions for further treatment.

- On 12.02.2019 as per information provided the |
injured person expired at Kolkata at about 06:00 Hrs.

2.3

i

Reported by

MCP-449 & 453 to F&S Control Room

3. Constitution of Investigation Committee

3.1 Date & Time of 08.02.2019, 17:30 Hrs
formation of
Committee
3.2 Constituted / Shri Kaushik Bora, ED(HSE), RHQ
Approved by
3.3 Investigation Team Shri PK Agarwal DGM (HSE), RHQ - Convener
Convener
34 Details of Members 1. Shri, Kumar Ojaswi, CMNMEL{M&I),RHQ, Member
(Name, Designation) | 2- Shri Amit Kumar Mishra, IPM, PDR, Member
3. Terms of Reference -
4.1 Terms of Reference |1. Detail Investigation to establish the root causes of
of the Investigation |  theincident.
! 2. To suggest the remedial measures to avoid such
\ type of incident in future.
3. To identify the technicatl and procedural lapses.
4. To identify Person (s) responsible for the incidents,
ifany. e
| 4.2 Methodology e Committee Meetings
adopted for e Site Visits
Investigation e Review of Documents

Review of CCTV Footage — not available
Laboratory analysis of related electrical
equipment — Not required

Photographs - enclosed

Interviews of concerned personnel
Consultation with experts — Committee has

|

referred OSHAS standard relevant to this.

® Analysis of Process trends — Not applicable

5.0 Brief Description of Unit / Area / Location of Incident

5.1

Brief Description

MS Tank-440 was under M&I since 24.07.2018 as per
the inspection recommendations.

On 08.02.2019 the following jobs were planned:

Incident Investigation Report
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| - Painting of balance pontoons (12 nos.) out of total 24 ‘
| nos.

- Fixing of foam seal

- Painting of ladder / external apnular plate

Particularly on that time (about 11:19 Hrs) 4 pontoons
| were completed and job was in progress in the
| seventeenth pontoon. Simultaneous jobs as mentioned
| above were also in progress.
- At about 11:19 Hrs there was a flash fire in the
pontoon in which spray painting job was in progress.
- This was seen by the standby painter as well the
helper.
- The painter who was doing the painting job sustained
| severe burn injuries throughout the body and rescued |
I by the above two persons present there.
| - After first-aid as per the medical advice the injured
: person was shifted to Kolkata with necessary medical
| precautions for further treatment.
E - On 12.02.20i9 as per information provided the
| injured person expired at Kolkata at about 06:00 Hrs

6.0 Details of Description of the Incident:

6.1

Situation Before Incident

*

MS Tank-440 was under M&I since 24.07.2018 as |
per the inspection recommendations. Scheduled |
M&I completion for the tank was 30.01.2019 as per
original bar chart. Around 20.01.2019, the timeline
for completion of the tank was revised to
10.02.2019.

In this tank 7 nos. of pontoons were replaced at
different locations.

The painting of all pontoons was recommended by
Inspection Dept. .

On 08.02.2019 the foilowing jobs were planned:

- Painting of balance pontoons (12 nos.) out of total
24 nos.

- Fixing of foam seal

- Painting of ladder / external annular plate |
Particularly on that time (about 11:19 Hrs) 4 !
pontoons were completed and job was in progress in |
the seventeenth pontoon. Simultaneous jobs as '
mentioned above were also in progress.

6.2

Chronology of events
leading to the incident

1. Job at this location was started at about 09.00 |
hrs. on 08.02.2018. !

2. Job of spray painting of pontoons was started ‘
and four pontoons were completed.

3. lob of spray painting of fifth pontoon was in

|
|
a
|

Incident Investigation Report
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progress.

4. Previous day total twelve (12) pontoons were
spray painted. None of the pontoons was offered
for inspection as it was planned to offer all the
24 nos. together for inspection.

5. Composite Hot work / working at height permit
was taken (assuming all jobs).

6. As per procedure a mixture of 10 ltrs of paint, 1
ltr of thinner and 1.45 Ltrs of hardener was
prepared by a contractor person assigned for
this job.

7. A procedure was also available to carry out the
painting job inside the pontoon by two painters
alternatively to avoid fatigue/ adverse
conditions.

8. At about 11:18 Hrs approximately 70% painting
job of that pontoon had been completed and
remaining job was being done by the painter Sh.
Alok Bhunia while other painter Sh. Shankar
Baroi was standing nearby (as stated by witness).

9. Helper was also available near the man-hole and
just before the incident he inquired the status of
painting from the painter and as per him the
painting job was expected to be completed soon.

10. At about 11:19 Hrs the job was nearing
completion and the painter was working near to
the manhole.

11. All of a sudden a minor explosion / flash fire
occurred in the pontoon as stated by both of the |
witnesses (alternate painter & helper).

12. Due to the flash fire the painter Sh Alok Bhunia
sustained burn injuries and immediately taken
out from the pontoon through the manhole with
the assistance of the two persons.

13. immediately injured person was shifted to Haldia

. Refinery First-Aid center then Refinery Hospital.

14. The first aid was provided and as per the medical
observation injured was shifted to Dessun
Hospital, Koikata for further treatment.

15. As per the information provided injured person
succumbed to his injuries on 12.02.2019.

16. As per the site observation and statement of
witnesses Sh. Alok Bhunia was using the
following PPEs at the time of incident:

- Complete hood with front and back
flappers
- Safety shoe
- Leathergloves

Page 5 of 29
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6.3 Situation after the “1Job at this site “was ;s;_)é_r;ded_;ar-wd_ electrical |
Incident equipment were taken into custody by F&S.
6.4 Emergency Handling / Fire It was a momentary flash fire hence got extinguished
Fighting Methodology by itself.
| adopted (In case of Fire) - I
7.0 Details of Fatality / Injury (s):
| S.No. | [tem Description Fatality injury
}_7,1 i Name of Persons (s)
i a. Shri Alok Bhunia Fatal
|
[ 7.2 Any Major Disruption / NA
Damage
7.3 | Cost of Fire Fighting (InRs.) Nil
8.0 Details of Damages / Losses:
| 8.1 “;;ap. Loss in case of Fire (in Nil
: Rs.)
8.2 | Loss of Petroleum product Nil
| due to leakage / burst (Qty.)
I and (In Rs.)
' 8.3 | Any measure Disruption Nil N
| /Damge i |
8.4 | Cost of Repair / Restoration / | Nil
: Maintenance (In Rs.) ) B
8.5 | Indirect Cost (Rs.) Nil -
8.6 Total Cost (Rs.) Nil

9.0 Methodology of Investigation -

From 10.02.2019 to 12.02.2019 at Haldia Refinery

(9.1 | Committee Meetings Done
D on —
9.2 | Site Visits During 10.02.2019 t0 12.02.2019
i 9.3 | List of Documents referred 1. Copy of FIR
| ta find the facts including 2. Tool Box Talk record- Painting job missing
’ Police FIR / Fire Brigade 3. Photographs of site
| Reports. (Pl. enclose signed 4. Fire permit with clearance
: copies of all documents 5. Copy of statements of witnesses
referred during
investigation.) y
' 9.4 Name of witnesses including | A. Haldia Refinery-Production Dept.
eye witnesses. 1. Sh. R. N Verma, PNE
; (Please enclose signed copies 2. Sh. P Sengupta, AMPN
f of statements.) 3. Sh. N L Biruli, SPNM |

Incident Investigation Report
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| B. Haldia Refinery- Mechanical Dept.

1. Supratik Ray, AMML
2. HS Das, MLE
3. B Mishra, DGM(MN)

C. M/s Expo Gas Containers Limited

Anup Ghanti, Electrician
Shankar Baroi, Alternate Painter
Tapas Goswami, Helper

Azad Kumar, Overall Supervisor
Anupam Panda, Supervisor

6. M T Hussain, Safety Supervisor

WA W

Discussion with HR inspection group was also done

9.5 Review of CCTV footage, if T INA

'. applicable |
9.6 Photographs of the site / Enclosed

; incident

9.7 | Laboratory analysis of Not Applicable

related Materials

10.0 Adequacy of Safety System

| 10.1 | Adequacy of Safety Systems | Inadequate

11.0 Analysis of Incident:

11.1 | Probable causes based on 1. Static electricity
the above inform (list out all 2. Electric spark
| the causes) 3. Hot job in the vicinity of the pontoon
4. Smoking
5. Spark due to falling of metallic object
6. Hot surface of the hand lamp bulb
11.2 | In case of Fire, probable Vapours / fume of paint & thinner
source of fuel
11.3 | In case of fire, probable 1. Static electricity
source of ignition 2. Electric spark
3. Hot job in the vicinity of the pontoon
4. Smoking
5. Spark due to falling of metallic object
6. Hot surface of the hand lamp bulb
11.4 | Operating conditions : a. Power Supply-Non standard- 220V, 100W
" a. Power Supply nan flame proof hand lamp without
b. llumination protective glass cover over the bulb was
¢. Operating being used for illumination in confined space
Parameters of pontoon.
d. SOPs lllumination-Satisfactory
- e. Remark Operating Parameters-Normal

Incident tnvestigation Report
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d. Specifi_c SOP for pontoon painting- Not

available
e. Remarks-Nil
11.5 | Working Conditions Ambient
a. Work area . Satisfactory
Temperature Confined space full of atomised paint & thinner
b. Work area vapours without adequate ventilation
lliumination . Job as per inspection & maintenance
c. Working Conditions recommendatior:s
d. Inspection and Specific SOP for pontoon painting not available.
Maintenance However painting specifications for this job is
e. SOP of inspection & available.
Maintenance Nil
f. Remarks
11.6 | Weather Conditions a. Ambient
a. Temperature b. No
b. Rain c. No
c. Storm d. No
d. Fog e. No
e. Poor Visibility f. Yes
f. Adequate Day Light

11.7 | Analysis of all above

probable causes.

Smoking: Entire area as well as the inside of
pontoon area was checked thoroughly and no
evidence of smoking was found. In addition of
this the entire dyke area was also checked and

no evidence of smoking was found. The
witnesses were also questioned regarding :
smoking and all confirmed that nobody was |
smoking in this area. Based on the evidence and
statement of witnesses the Committee rules out
smoking as cause of accident.

Spark due to falling/rubbing of metailic object:
Pontoon area was checked and no evidence was
found against sparking due to falling of metallic
object. The spray gun used for the job (as shown
to the committee) was non-sparking type. Based
on the evidence and statement of witnesses the
Committee rules out sparking due to falling of
metallic object as cause of accident.

Hot job in the vicinity of the pontoon: The entire
pontoon and its vicinity was checked and no
evidence of hot job was found. No equipment for
hot job like cutter, grinder, welding electrode
Jtorch etc. was found. Based on the evidence
and statement of witnesses the Committee rules
out hot job in vicinity of pontoon as cause of |
accident. .

Hot surface of the hand lamp bulb: The |

incident Investigation Report
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committee checked the light bulb and observed
that the bulb was fused but its glass cover was
not damaged. Committee feels that if
temperature of the bulb was the cause of fire
then the bulb would have bursted. On the basis
of facts committee concluded that this was not
the cause of fire. -

. Static electricity: The spray painting setup shown

to the committee included the spray gun, paint
pot and PVC tubing connecting the spray gun to
the paint pot. The PVC tubing was re-inforced

with non metallic braiding and was clamped at |
the gun. Spray painting activity has hazard of |

generation of static charges due to rubbing of
high velocity paint and air with the metallic
components of the set up. The same has also
been mentioned in the product data sheet of
M/s Berger. Berger has also advised the users to
take suitable protection against static electricity.
As per the statement of the helper Sh. Tapas
Goswami, the painter had kept the spray gun on
the pontoon floor in order to signal to him
regarding the status of job. The accident took
place after the painter picked up the spray gun
(made of non sparking material} from the floor
and re-started the job. The committee is of the
opinion that if any static charge build-up was
there in the spray gun the accident would have
taken place immediately on placing the spray
gun on the tank floor. Hence possibility of fire
due to static charge build-up in spray gun has
been ruled out by the commiittee.

Electric spark : The hand lamp along with cable
and industrial top used in the job as per
witnesses was seen by the committee.
Committee observed that the hand-lamp was
non flame proof type, the bulb used was rated
for 220V and 100W, the glass cage for protection
of the bulb was missing. Pin type bulb was used
and the holder was spring loaded type which is
found loose. The hand lamp grip and connecting
cable upto 2m from the bulb was damaged due
to heat. A temporary joint in the cable at around
10m from the bulb side and around 3 m from the
industrial plug side was also observed. However
no damage due to heating of the cable was
observed near to the joint. As no damage to
cable was observed at joint the committee ruled

Incident Investigation Report
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out sparking from cable joint as cause of the |
accident. As per the witness, Sh. Tapas Goswami,

present at site the incident took place just after |
he enquired about the status of the painting job |
(after around 10 minutes of spray painting inside
the pontoon) from the painter. Hence it is
suspected that spark got initiated in the bulb
holder due to sudden jerking of the hand lamp
(the hand lamp was in the hand of the painter as
per the same witness). Inflammable vapours

from paint thinner and oxygen in sufficient |
quantity was present near the pontoon manhole. |
Committee is of the opinion that initiation of |
spark from bulb holder in presence of |
inflammable vapours leading to explosion and

fire appears to be the most possible reason of

explosion and fire. _

11.8 | Inspection record in case of | NA |
equipment failure [
11.9 | Work Instruction / Not Evident. "

Supervision

12.0 Vehicle and Driver Details (In case of Road Accidents during transportation of
petroleum products) -

Not Applicable
13.0 Conclusion and Recommendations ~

13.1 | Basic Cause of Incident | Electric spark from hand lamp ) -

13.2 | Root cause of Incident | Use of sub standard equipment and inadequate
SOPs.

13.3 | Gaps and Lapses if any | From the evidences and interrogation it is emerged

that -

A. M/s- Expo Gas Containers Limited

The above party was responsible to carry out the

M&| jobs of tank-440 as well as the safety of his

personnel. Though party having the sufficient

experience stilt following lapses were noted during
the investigation-

1. Though in the permit it was clearly mentioned
that all lightings should be limited to 24 volts but
contractor had used 230 volts lamps. This
violation was detected by site engineer (as per
the statement) still contractor have removed the
transformer and used 230 volts hand lamps. '

2. The job was being done in the confined space l
which is full of paint/ thinner vapours, still ]
provision of ventilation was not ensured. From

Incident Investigation Report
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the statement of site Engineer it was evident
that instruction was issued and air pipe was
provided for ventilation which was later on
removed by the contractor personnel.

3. Though job was being done in highly flammable
atmosphere still cotton clothing for the workers
was not ensured as the deceased person was
wearing polyester shirt.

4. In the past, Safety violation of same contractor
was also observed by site engineers in other |
tanks and subsequently contractor was
penalized. |

5. Party had failed ta provide the standard
electrical equipments, like hand lamps used for
this job was substandard without protective
glass, cable was having joint and non FLP fittings i
were used. |
B. Production Dept- Haldia Refinery :

The permit for this job was requested by Mr. H S

Das, MLE, released by Mr. R N Verma, PNE and fire '

permit signatory was Mr. N L Biruli, SPNM. Clearance |

was issued by Mr. P Sengupta, AM(PN).

1. It was also evident that production department !
issued the permit after verifying the site |
condition and took necessary actions to rectify |
the unsafe conditions, if any. Like removal of |
empty paint drums from site, ensuring the
electrical clearances, etc. In the past, clearance
was also denied due to prevailing unsafe
condition.

2. Production department issued the Composite
hot work permit without mentioning the specific
painting jobs. It indicates the painting job is not
considered as critical activity.

3. Since, production department had not given due
importance to painting jobs especially pontoon |
painting. This lapses also one of the contributing
factors for the accident.

C. Mechanical Maintenance Dept- Haldia
Refinery

For this job site Engineer was Mr. Supratik Ray,

AMML and Engineering In-charge was Mr. B Mishra,

DGM(ML). The permit related activity was being

carried out by Mr. H S Das, MLE. The observations

are - |

1. It was evident that maintenance department
taking actions time to time to ensure the safety

Incident lnvestigation Report
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2. In the past, Safety violation of same contractor

compliance.

was also observed by site engineers in other
tanks and subsequently contractor was penalized
(copy enclosed).

3. Mechanical department requested the
Composite hot work permit without mentioning
the specific painting jobs. It indicates the
painting job is not considered as critical activity.

4. The mechanica' department had not visualized
the criticality of pontoon painting. Hence
couldn’t ensure the required safety precauticn
as mention below-

a) Provision of adequate ventilation

b) Use flame proof electrical fitting/
standard electrical fittings

c) Use of fire resistive clothing by the
workmen engaged in painting

d) Required precautions against static
electricity.

If above points might have taken care the incident

could be avoided.

13.4 | Recommendations to
' avoid such types of
incidents in future

1. Sufficient exhaust ventilation must be provided
in places where spray painting is being done to
keep the concentration of solvent vapour below
explosive limit.

2. Monitoring of concentration of explosive /
flammable mixture should be carried out on
Regular intervals and record to be maintained.
Corrective action to be defined and
implementation to be ensured.

3. All electrical equipment (including lighting) being
used in area (where spray painting is being done)
to be explosion proof.

4. PPEs and clothing of painting crew (doing spray
painting with solvent having flashpoint less than
80 deg F) must not produce static electrical
sparks.

5. In such type of jobs, clothing should be fire
resistive type.

6. All metallic parts of paint spraying equipment
using a solvent having flashpoint less than 80 deg |
F must be grounded and bonded to the |
vessel/tank being painted.

7. Job safety analysis for tank M&} jobs should be
done separately for each sub-activity.

Incidént Investigation Repart
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8. Work permit systems to ensure that other work
will not create an ignition source in adjacent
spaces where painting is being carried out.

9. Suitability of spray painting in confined areas
(with limited means of providing ventilation/
escape routes) to be reviewed and other
painting techniques such as brush painting/
airless painting to be explored.

10. Tool box talk should include the safety

information / precaution related to specific jobs
plan to carry out.

13.5 | Specific Such type of jobs should be considered as “critical
Recommendations / lobs” and a.ccordingly'details sop ?hould .be made.
Remarks if any. | The ’SOP should include various . sutuatflons,

associated hazards and necessary corrective actions. |

Enclosures —

1. Copy of office order of constitution of Investigation Committee.
2. Photographs

3. Statements of witnesses

4. Copy of Fire & Safety permits

Vg A&\h\ﬁ

Ox&?{u\ﬁ\‘m) (¥ m:z'ﬁww) L? \(‘ Q_C(AIQL!JA)
1P, PR et Damise)
lzlgm\?ﬁﬁ 11.02. 708 0 HQ ‘
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Annexure-|

indian Oit Corporation Limited
HSE Depacrtment
Refiner- HQ
New Delhi

Ref No: RH(I/HSE/Gen. /01 Fehruary 08, 2019

OFFICE DRDER

Sub: Formation of Committee for Investigation of Flash Fire incident at
Haidig Refinery

1t has been reparted that flash fire has occurred i tank no. 440 of Haldla Refinery today at
about 11.19 hes. when one of the contractor workers Mr. Alok Bhunia, of M/s. EXPC Gas
Contamners recgived severe buen imjury,

1.0 To investigate the incident. a committee consisting of the following officers is herehy

constituted:

1. tr. PK. Agarwal, OGM (HSE}, RHQ : Convenor
2. mMr. Ojaswi Kumar, CMNM (ME)), RHQ - Member
3. Mr. Amit Kumar Mishea, IPM, Paradip Refinery Member

7.0 Tha terms of reference of the Committee will be as undey.

1. Detatled nvestigation 1o establish the root cause of the incident;

To suggest the remedial measures to avaid such type of incident in future;
To identify the technical and procedurai lapses;

Totdentlfy personis) responsible for the incldent, if any.

B

2

The Cammittee wil submit its report o the undersigned by February 12", 2013

f

[Kaushik Borg)
Exacutive Director (HSE)

cC: - Al Committee Mambers
ED{O} - RHQ/ED{ME]) - RHQ/ED-HR/ED-PDR

- Directoc (R) - For information please.

Page 14 of 29
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Annexure-l
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Indian Oil Corporation Limited

Haldia Refinery, PO.: Haldia Oil Refinery-721606
District : Purba Medinipur, West Bengal

Website : www.iocl.com; Email : HaldiaRefinery@indianoil.in
Fax : 91-3224-252141; Phone : 91-3224-223270

Refineries Divison

To

Sh, Harshil kathiriya

Asssistant Consultant, Technical Division,
Petroleum and Natural gas Regulatory Board,
First floor, World Trade Center, Babar Road,
New delhi-110001

Our reference No: HR/HSE/PNGRB/May19

Sir,

Date: 23-05-2019

Wih reference to your email dated 16/05/2019, investigation report of the incident dated
08102/2019 of tank 61-TK-440 at IOCL Haldia refinery is enclosed as Annexure-1.

The compliance status of the recommendations mentioned in detail investigation report is

given

below:

Sl
No.

Recommendations of Multi-Disciplinary
Investigation Committee

Compliance Status

1

24 Volt flame proof lighting to be used in confined
space painting as per OISD-RP-149 and O!ISD-GDN-
207.

A mechanism to be established so that non FLP
electrical fittings are not allowed during execution of
painting jobs.

24 V flame proof light in use for Tank M&I

| illumination. This is mentioned in general
| condition of contract.

Mentioned in work permit.
Complied

SAP Permit format “Dos and Don'ts” to include and
mention use of 24 Volts flameproof light fittings during |
confined space painting.

Flame proof 24 Volt lighting shall be used
The SAP permit shall be revised.

‘Matter taken up at Corporate level.

.

Painting is a hazardous activity emitting flammable
vapors. This job must not be executed in conjunction
of HOT jobs at vicinity. Clearance for both the hot |
jobs and painting shall not be given at the same time. |

Separate permit obtained and no
simultaneous jobs in practice.
Complied

Separate permit for paint application job to be issued. ]

Separate work permit for paint application
job is being followed.
Complied

SOP for tank M&l including the standard JSA (job
safety analysis) requirement to be prepared and
followed.

HIRA (hazard identification & risk
assessment) for each sub activities
prepared and strictly being followed (in
addition to Tank M&I manual).
Complied

Job safety analysis (JSA) by a team of
multidisciplinary personne! shall be ensured as per
tank M& | SOP.

HIRA for each sub activities prepared and
strictly being followed (in addition to Tank
M&i manual).

Complied

Titga FEeE : -9, STl AR ST AN, A ([F) T, TR - 400 051
Regd. Office : G-9, Ali Yavar Jung Marg, Bandra (East), Mumbai, Maharastra - 400 051
CIN - L 23201 MH 1959 GOI 011388
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Sl

No.

]

Recommendations of Multi~Disciplinary
Investigation Committee

Compliance Status

Spray painting is intrinsically unsafe in confined
space in particular as it generates inflammable
hydrocarbon vapour and static electricity together.
Brush painting as an alternative for spray painting of
pontoon box {confined space) to be reviewed for its
preferential use over spray painting reducing the
hazard in small confined space.

Spray painting in pontoon boxes is
stopped.

Manual (Brush) painting has been carried
out after receipt of corporate guidelines.

Regular safety briefing to the workforce must be
carried out prior to start of the jobs on each day both
by Contractor and Owner.

Safety briefing regularly done by F&S
department.

Tool box talks imparted by executor /
agency safety supervisors.

The agency for the tank M& 1 jobs, M/s Expo should
be penalized for violation of GCC and safety norms
as per the terms of the contract

Agency penalized for an amount INR
7,45,620.42 as per provisions of
contract.

Also Committee report under review and
approval for Holiday listing of the
executing agency.

10

Safety aspect related to static electricity generation
during high pressure fluid transfer thru spray painting
equipment or painting apron/dress to be further
studied for possible source of ignition and its
mitigation measures.

Fire retarded and chemical resistance
apron in use for paining jobs as per
corporate HSE guidelines.

Earthing of spray gun ensured.
Complied

11

The gun used for the painting had a ferrous trigger
which could lead to spark upon impact. Suitable
material for spray gun to avoid spark to be studjed.

Verified the metallurgy of spray gun. The
trigger of the spray nozzle is brass
(nonferrous) material.

Complied.

12

Training material for hazards associated with
painting process to be prepared and training to be
provided to concerned persons.

Training imparted
Complied

Thanking You,

Yours faithfully.

DI [,
/f/ o m“ "2/310/5176#_

P N K Mohanty

CGM (TS &HSE) lIC

Haldia refinery

Indian Oil Corporation Limited
Dist: Purba Medinipur (WB)
Pin 721606

Encl: 1) Investigation Report
2) Email communication dated 16/5/2019 from PNGRB
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OISD Investigation Report
ATR OF RECOMMENDATIONS (PDA unit -32 incident DT. 07.01.18 )

SL.NO.

- Recommendation

~ Action taken

Target/ Remarks

1.

The railing height of the elevated
platform of the water monitor must
be increased from the existing 0.60 M
to a suitable height ( at least 1.00 M
as per standard practice) to prevent
fall from the platform while normal
working/ particularly while fighting
emergency situations.

List of elevated monitor

whose railing heights are

less than 1.0 m are listed.

1. Railing height less than
700mm =13 nos

2. Railing height 700mm to
900mm =51 nos

3. Railing height 900mm to
1000mm =78 nos.

Action by : DGM{MN)

All Complied

The structural support of all the
equipment must always be properly
maintained. In the instant case, the
improper support of the control valve
resulted in additional stress in the
bottom piping network of 32-C01 C
and contributed to asphalt mix
leakage.

System to be developed for
periodic checking.

Action by : DGM(MN)
The system is there,
covered under
walkthrough audits by
Inspection department.
Abnormality if any is
liguidated in running
after PN Clearance or
shutdowns by ML.

(Complied)

Haldia Refinery

Igniting Minds... Energizing Lives...

CENE RN

IndianQil
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OISD Investigation Report

ATR OF RECOMMENDATIONS (PDA unit -32 incident DT. 07.01.18 )

SL.NO. Recommendation ~Action taken _ "Target/ Remarks

3. Integrity of all gaskets & flange joints & | Action: Action by: DGM(MN)
fittings must be ensured and maintained | Integrity checks of gaskets and flange
at all times. joints and fitting are checked during Complied

shutdown or in available
opportunities. Leak check done in
during start by PN and abnormality if
any is liquidated by ML.

4, Prior to commissioning of any unit/ unit | In case of any process units are | Action by: DGM(PN) Target:
idling for some time — integrity of all idle for long duration, its To be checked at next
allied facilities like flange joints its integrity check and leak checks | startup of PDA units.
gaskets etc. must be checked and its shall be ensured before start Complied
integrity authenticated by IOCL. up. .

S All the railing height of technological Railing height of technological | Action by: DGM(PN) Target:

platform to be checked and rectified
accordingly.

platform is being checked in
respective units. Shortcoming if
any to be taken up during
shutdown job lists.

Checking completed.

Haldia Refinery
Igniting Minds... Energizing Lives...

BRI

IndianQil
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OISD Investigation Report
ATR OF RECOMMENDATIONS (PDA unit -32 incident DT. 07.01.18 )

SL.NO. | Recommendation | Action taken Target/ Remarks
6. All the elevated Water Monitors/ | Remote monitors have | Action by: CMFS
HVLRs should be provided with been installed based on |Status: Reviewed and
remote operation from ground criticality. All other | existing system found
level as best engineering elevated monitors/ HVLRs | adequate.
practices. the isolation valve have|Complied
been placed at safe
“location.
7 Hydrocarbon detector should be | HC detectors are already

provided at all potential leak
sources.

provided in the process
units.

Action by: DGM(EL&IT)
Status: Complied

Haldia Refinery
Igniting Minds... Energizing Lives...

IndianOil
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Start-up SOP for ISOM (U86)

1.1 SUMMARY OF START UP

The unit status prior to its first start-up is as follows:

e Each section has been thoroughly drained free of water and lines have been blown
with air to remove any pockets.

e All adsorbent have been loaded in the dryers.

e Pall and Raschig rings have been loaded, respectively, into the top of the LPG side
stripper, LPG separator drum and scrubber packed section.

¢ The bottom insert balls have been loaded into the reactors.
e The chloride guard beds have been loaded.
o Each section has been satisfactorily leak tested.
¢ The unit has not been inerted but is isolated with blinds:
- on the feed and product lines
- on the flare and fuel gas headers

¢ The compressor is isolated

1.2 FINAL PREPARATION / CHRONOLOGY OF START UP OPERATIONS

The start-up sequence is as follows:

Complete inerting of:
- the dryers section, reactors section and regeneration facilities,

- the stabilizer, deisohexanizer and LPG recovery sections.

e Hydrogen Sweep )
¢ Oil circulation and stabilizer/Deisohexanizer initial dry-out
/LPG recovery section start-up e
e Reactor Oil in.
=

¢ Acidizing and final dryout.
e Hydrogenation/Isomerization catalysts loading.
¢ Isomerization unit start-up

‘e Lining out of Isomerization unit at design conditions.



LPG recovery start-up

Lining out of LPG recovery section at design conditions.

1.3 Complete Inerting / PURGING

The purpose is to reduce the Oz content in all of the sections below 0.2 volume % prior to

hydrogen or hydrocarbons introduction.

Evacuation using steam ejector followed by vacuum breaking with nitrogen is preferable

for the unit section where water is not desirable, like the dryer and reaction sections.
The inerting of these sections could also be carried out with repeated pressurization /
depressurization cycles using nitrogen. For the rest of the unit where water is not a
problem, the steam out procedure could be used.

1.3.1 Prerequisites

The pre-commissioning has been properly performed. It includes in particular the
complete and satisfactory inspection of the unit and the calibration of all the
Instruments.

The units are isolated according with the P&ID drawing sent by Axens with blinds
from adjacent sections containing hydrocarbons (liquid or gaseous) and from adjacent
sections, equipments and utilities systems. Blind list must be elaborated and daily
checked.

All Axens punch lists must be returned properly completed and signed by the IOCL
representative.

No hydrocarbon, H, fuel gas or other flammable product can be introduced in the
unit without the Axens agreement (ready for Start-up Certificate should be received
by IOCL).

The initial leak tests were performed according to the unit owner and engineering
contractor normal practices. These tests can be carried out using air or nitrogen
depending upon local facilities.

Each section has been thoroughly drained free of water and lines have been blown
with air to remove any pockets.

All adsorbent have been loaded in the dryers.

Pall and Raschig rings have been loaded, respectively, into the top of the LPG side
stripper, LPG separator drum and scrubber packed section.

The inert balls have been loaded into the reactors.

The chloride guard beds have been loaded.

1.3.2 Steam-out procedure
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Steam out operation is a general refinery practice and only some points are raised in these
instructions.

The start-up steam hoses for LP steam should be connected to the maximum number of
points, usually on vessel bottoms. All vents on columns, reflux drums and other high
points of lines should be opened. The air coolers should be shut-down and cooling water
circulation through coolers and condensers stopped. Pumps to be kept isolated during
steaming operation.

Steam should be introduced slowly to heat up all parts of equipment and lines. The
condensate should be drained at low points of piping and drums.

The steam out operation can be used for tightness test. This can be done by pressuring
the system with steam and observing the flange connections to determine possible leaks.

IN UNIT 86, THERE ARE NO PROVISIONS FOR FUEL GAS INJECTION. FOR THIS
REASON, AFTER STEAM-OUT NITROGEN MUST BE USED.

The steam out operation for a period of 24-48 hours is usually sufficient to eliminate air
from the system. The steam out is followed by filling with nitrogen. The steam flow
must be reduced gradually and vent valve throttled following the pressure decrease. The
N: is introduced at all reflux drums and surge drum. The cooling of equipment will suck
the N2. Thus the N is acting as vacuum breaker.

However, ensure that N: is flowing without interruption and positive pressure is
maintained in all sections of the piping and equipment.

DO NOT ALLOW ANY PART OF THE SYSTEM TO DEVELOP VACUUM. THIS WILL
RESULT IN INTRODUCTION OF AIR AND FURTHER DANGER OF EXPLOSION.

The steam out operation can be done simultaneously in the splitter and the stabilizer
sections or separately in each section depending on the availability of steam and Na.

The feed section, splitter and stabilizer once filled with N2 must be left at positive

pressure (0.5 to 0.8 kg/cm?g). But ensure that all equipment are filled with N and not
isolated from other parts (“boxed in”).

1.3.3 Sections

The Isomerization unit is split into the following sections for inerting.

1) Dryers Section including Regeneration Facilities and Reactor Section.
2) Stabilizer Section.
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3) Deisohexanizer Section.
4) LPG recovery Section.
5) Additional Equipments.

1.3.3.1 Dryers Section including Regeneration Facilities and Reactor Section

This section should be evacuated using a steam ejector 86-J-01, breaking the vacuum with
nitrogen. Vacuum test should be done.

The following equipments are included.

o Feed Surge Drum 86-B-01

o Feed Dryers 86-B-02 A/B

e Ho> Dryers 86-B-03 A/B

e H> Make-up Cooler 86-E-01

e HaMake-up KO. Drum 86-B-04

o Reforming Stabilizer Off Gas Dryers 86-B-14 A/B

* Regenerant Vaporizer

e Regenerant Superheater

e Regenerant Condenser

e Regenerant Trim Condenser

o Regerant Degasser

o Deisohexanizer Recycle / Reactor Feed Exchanger (shell side)
o Reactor Feed Heater shell side

o Hydrogenation Reactor

o Isomerization Reactors

o Feed /Effluent exchangers

o Hydrogenation Reactor Feed Heater (shell side)

o Deisohexanizer Recycle / Reactor Feed Exchanger (tube side)
o 86-E-22.

Procedure to be followed is explained stepwise in section below:

¢ Isolate from other sections.

0 Open all the valve between equipments with-in the reaction section (including
bypasses, instrument tapping, lines, etc.).

0 Isolate the equipments and instruments not suitable for vacuum service (such as

Compressors, pumps).

Install at least two vacuum gauges to monitor the vacuum level.

Test the ejector to make sure that it is operational.

Remove the blinds to the steam ejector 86-]J-01.

Pressurization and depressurization must follow the normal reactor flow direction, to

avoid any disturbance in catalyst beds.

0 Pull a vacuum in the reaction section to 0.2 kg/cm? abs by starting the ejector 86-]J-01.
MP steam is to be fed to the ejector by manually throttling the valve on MP steam
line.
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Vacuum Test : Stop the ejector and hold the vacuum for one hour to check for leaks,
in particular the flanges opened during catalyst loading. The pressure must not rise
more than 0.07 kg/cm? per hour.

Pressure the unit upto 1.0 kg/cm? g with nitrogen. Nitrogen can be fed from the
nitrogen supply line available at the inlet of reactor 86-R-01. Open the blind on this
nitrogen supply line and feed nitrogen by throttling the globe valve in the nitrogen
line. The nitrogen pressure can be noted on 86-PI-0501.

Depressurize through low points, dead legs, vents, etc.

Repeat until the oxygen level in the reaction section is less than 0.2% volume.
Typically the required O content (0.2% volume) is achieved with 3 cycles of
vacuuming / pressurizing.

If the Oz content is not lower than 0.2% volume at all locations, repeat the vacuum /
pressurizations steps until reach less than 0.2% volume of O: in each point.

When the O: contents is lower than 0.2% volume, the reaction sections is considered
“air free”. Put all instruments on line and replace the vacuum Pi with the normal PL
Isolate 86-B-01 closing UV-102. Pressurize with N2 the isomerizaation feed drum
upto 2.5 kg/cm?. The pressure must not decrease more than 0.05 kg/cm? per hour.
Pressurize with N2 the reaction section upto 6 bar g. The pressure must not decrease
more than 0.05 kg/cm? per hour.

After air purge, the system is kept with nitrogen under positive pressure of 0.5 to 0.8
bar g until start-up and introduction of hydrogen.

1.3.3.2 Stabilizer Section

This section should be inerted with LP steam, as any water accumulation in the system
due to steam condensation during the start-up will be removed during oil circulation.

The chloride guard bed 86-B-06 and reforming stabilizer off gas dryers 86-B-14 A/B should
be isolated and bypassed. Their inerting are independently realized with nitrogen.

The following equipments are included.

s Stabilizer 86-C-01

o Stabilizer Air Condenser 86-EA-01
e Stabilizer Reflux Drum 86-B-07

s Stabiliser Reboiler 86-E-06

e 86-E-23

s 86-E-09 tube side.

Procedure to be followed is explained stepwise in section below:

0

0

Isolate the stabilizer section. Fuel gas and flare connections to remain isolated.
Pumps to be kept isolated during steaming operation.
Carefully check that the vessels design pressure and temperatures are not exceeded.
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LP steam shall be fed to stabilizer by dedicated LP steam line on nozzle UC. LP steam
to be fed to the drum 87-B-07 through the utility connections UC.

Exchangers tubes or / and shell sides could be steamed out by the process inlet / outlet
lines or connecting independent steam supply, if needed (for ex. : reforming stabilizer
off gas exchanger 86-E-22).

Open all high point vents and start the steaming within all the above mentioned
equipments of the stabilizer section simultaneously. Allow steam to purge the line
upto product B/L valve. Remove the blinds on the

Safety valves to flare

Flare header, fuel gas header

Products to battery limits

Remaining blinds on utlities.

Slowly warm up with steam and allow steam to come out through vent. Drain
condensate periodically in all low points.

Continue steaming for 2-hours minimum after steam appears at all the vents.

After steam-out, N> will be introduced, follow the general procedure described in
section 7.3.2

1.3.3.3 Deisohexanizer Section

This section should be inerted with LP steam, as any water accumulation in the system
due to steam condensation during the start-up will be removed during oil circulation.

The following equipments are included.

e Deisohexanizer 86-C-03

o Deisohexanizer Air Condenser 86-EA-02

e Deisohexanizer Trim Condenser 86-E-11

¢ Deisohexanizer Reflux Drum 86-B-09

e Deisohexanizer Reboiler 86-E-10

e Deisohexanizer Recycle Drum 86-B-08

e Deisohexanizer Feed / Recycle Exchanger 86-E-09 shell side

o Deisohexanizer Recycle / Reactor feed / exchanger (86-E-02 tube side)
¢ Recycle Trim Cooler 86-E-08

o Off-spec Isomerate Trim Cooler 86-E-18.

Procedure to be followed is explained stepwise in section below:

0

Isolate the Deisohexanizer section. Fuel gas and flare connections to remain isolated.
Pumps to be kept isolated during steaming operation.

Carefully check that the vessels design pressure and temperatures are not exceeded.
LP steam shall be fed to deisohexanizer by dedicated LP steam line on nozzle UC. LP
steam to be fed to the drum 86-B-09 and 86-B-08 through the utility connections UC
on each drum.

Exchangers tubes or / and shell sides could be steamed out by the process inlet / outlet
lines or connecting independent steam supply, if needed.
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¢ Open all high point vents and start the steaming within all the above mentioned
equipments of the stabilizer section simultaneously. Allow steam to purge the line
upto product B/L valve. Remove the blinds on the

- Safety valves to flare

- Flare header, fuel gas header

- Products to battery limits

- Remaining blinds on utilities.

¢ Slowly warm up with steam and allow steam to come out through vent. Drain
condensate periodically in all low points.
Continue steaming for 2-hours minimum after steam appears at all the vents.
After steam-out, N2 will be introduced, follow the general procedure described in
section 7.3.2.

1.3.3.4 LPG Recovery Section

This section should be inerted with LP steam, as any water accumulation in the system
due to steam condensation during the start-up will be removed during oil circulation.

The chloride guard bed 86-B-13 and 86-B-15 should be isolated and bypassed. Their
inerting are independently realized with nitrogen.

LPG refrigeration system 86-E-14 must be inertized and commissioned according to the
vendor instruction.

The following equipments are included.

e LPG Refrigeration System (tubes side) 86-E-14
e LPG Separator Drum 86-B-11

e Separator Drum Bottom / Lean Oil Exchanger 86-E-15
o LPG Stripper Feed / Bottom Exchanger 86-E-16
e Lean Oil Trim Cooler (shell side) 86-e-17

e LPG Stripper 86-C-04

e LPG Stripper Condenser 86-E-20

o LPG Stripper Reflux Drum 86-B-12

e LPG Stripper Reboiler 86-E-21

o LPG Side Stripper 86-B-17

e LPG Trim Cooler 86-E-19

e Scrubber 86-C-02

e Caustic Recycle Heater 86-E-07.

Procedure to be followed is explained stepwise in section below:

¢ Isolate the LPG section. Fuel gas and flare connections to remain isolated. Pumps to
be kept isolated during steaming operation.

¢ Carefully check that the vessels design pressure and temperatures are not exceeded.
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0 LP steam shall be fed to LPG stripper and scrubber by dedicated LP steam line on
nozzle UC. LP steam to be fed to the drum 87-B-11, 87-B-12 and 87-B-17 through the
utility connections UC on each drum.

0 Exchangers tubes or / and shell sides could be steamed out by the process inlet / outlet
lines or connecting independent steam supply, if needed.

0 Open all high point vents and start the steaming within all the above mentioned
equipments of the stabilizer section simultaneously. Allow steam to purge the line
upto product B/L valve. Remove the blinds on the

- Safety valves to flare

- Flare header, fuel gas header

- Products to battery limits

- Remaining blinds on utilities.

¢ Slowly warm up with steam and allow steam to come out through vent. Drain
condensate periodically in all low points.

0 Continue steaming for 2-hours minimum after steam appears at all the vents.

After steam-out, N2 will be introduced, follow the general procedure described in
section 7.3.2.

1.3.3.5 Additional Equipments

This section includes:

- Chloride guard beds 86-B-06, 86-B-13 and 86-B-15
- Chlorine agent drum 86-B-05.

All of these systems (including pumps, drum) are inertized with Nitrogen.

1.4 HYDROCARBON CIRCULATION, HEATING UP AND INITIAL
DRYDOWN

The unit is now considered oxygen free and leak tested. The following procedure
introduces hydrogen and then hydrocarbon circulation at design operating pressure in
order to begin dry out. During this period it will be necessary to change the flow pattern
through the reactors and associated piping to ensure that all lines are used. In addition
any “dead” legs such as control valve bypasses should have flow established through them
for a short time and all instrument lead lines must be adequately purged. This is to ensure
that no water pockets remain in the system. These flow patterns are repeated during the
subsequent acidizing steps. Initially line up the isomerization reactors for series flow
operation. Then every six hours after hydrocarbon circulation has been established
switch the flow patter is as follows:

e Reactor 86-R-02 single operation
e Reactor 86-R-03 single operation

e Reactor 86-R-03 to Reactor 86-R-02 series operation
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o Reactor 86-R-03 to Reactor 86-R-02 series operation

1.4.1 Hydrogen Sweep

This step starts with admitting hydrogen to the reaction section and pressurising to
operating pressure.

Reaction section includes 86-R-01, 86-R-02, 86-R-03, 86-B-03 A/B.

e Hydrogen comes from hydrogen unit. Check hydrogen availability and purity

e With the feed dryers isolated from reaction section (KV-0214 A/B, KV-0211 A/B
closed and UV-0413 closed) and the distillation section blocked off from the reaction
section, line-up the circuit before introducing hydrogen

e LPG recovery section is isolated ( 86-UV-1002 at LPG separator drum inlet , 86-PV-
1001 at LPG separator drum vapour outlet ,86-FV-1102 at LPG rundown line , 86-FV-
0802 at DIH bottom outlet and 86-FV-1003 at LPG stripper bottom outlet line are
closed.)

e Introduce hydrogen through hydrogen drivers in series at a filling rate that will not
upset the other hydrogen users.

e Pressurise reaction section to operating pressure (38 kg/cm?)

e Survey the reaction section for leaks at each step ,in particular, check those locations
which were leaking during initial leak test. (Soap solution or explosimeter can be
used)

e With the reactors holding at operating pressure (38 kg/cm2 g), slowly open the H2
pressurisation line 1%-P-86-04-014 (to the stabilizer reflux drum) and pressurize the
stabilizer column to normal operating pressure (13.7 kg/cm? g in PIC-0604)

e Check that LPG recovery section is isolated.

¢ Crack open the bypass valve of the stabiliser overhead pressure control valve PV 0604
and pressurise the scrubber to operating pressure (8 kg/cm? g in PIC 1201). This must
be carried out very carefully so as not to bump or dislodge the packed sections. Avoid
pressure surge while doing so; otherwise the packings may be damaged / dislodged.
The DIH section is not included in this system (UV 1001 close)

o Using LPG dedicated hydrogen pressurisation line 1%2-P-86-04-016, pressurise LPG
stripper and LPG separator drum to operating pressure 14.4 kg/cm?2 g in PIC 1102 and
11 k/cm?2 g in PIC 1201.

e Add sufficient hydrogen to the reaction section to maintain operating pressure and
close the H2 pressurisation line
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e Set in service the pressure controlleers on the stabilizer feed and overhead, the
scrubber, the LPG stripper and the LPG separator drum. Route any excess gas first to
flare and then to fuel gas

e Survay the unit for leak. Set the hydrogen makeup flow at 40 % of normal rate.( 86-
FIC-0301 at 65 kg/hr).

e Switch the flow pattern arround the dryesr and ensure all dead legs are purged.

1.4.2 Oil Circulation, and Stabilizer / Deisohexanizer

Refer Oil circulation loops on P&IDs in Annexure T in volume 2 of this manual.

This sequence allows the Cs/Cs feed introduction in the system through the Feed Dryers,
to the Stabilizer, the Deisohexanizer and the LPG recovery section by utilizing the start-
up line by passing the drvers (feed and hydrogen) and the reactors and the other one only
by-passing the reactors.

The dryers regeneration circuit is also flushed with oil and the oil is finally routed to
storage through the product lines. This performs a thorough flushing of foreign material
from the equipment and the liquid lines.

¢ Check the Cs/Cs feed availability and quality. It must be on-spec with regard to
contaminant content.

e Check that the Feed Dryers are blocked off from the reaction section.

e Check that the Cs/Cs feed is by-passing the Feed Dryers. Line called “start-up line” i.e.
3”-P-86-02-011 should be used.

Before establishing the complete loop it is necessary to draw off the Cs/Cs to off-spec
storage to remove the equipment oil coating and not to contaminate the dryers molecular
sieves. A period of 8 hours is necessary before closing the loop. During this step, the

chloride guard bed 86-B-06 will be by passed.

o Establish a level in the stabilizer bottoms. Stabilizer is already at its operating
pressure( LIC-0601 / FIC-0604)

e When the level in the stabilizer reaches 40%, commission the level controller and
route the bottoms to the Deisohexanizer. The chloride guard bed 86-B-06 is still by-
passed. ( The block valve at FV-0604 to be opened) Guard against possible
breakthrough to DIH; Check proper indication and functioning of LIC-0601.

e Commission Deisohexanizer overhead air condenser 86-EA-02, then the reboiler.
Remove in a first step, the isomerate product to off-spec storage (sidedraw control
valve LV-0701 closed). In a second step, after all the equipment are cleaned,
commission the sidedraw and begin recycling the sidedraw. Keep removing the
isomerate to the off-spec storage. Set the pressure controller at the DIH overhead at
(2.4 kg/cm?2 PIC 0801).
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After the 8-hour period, the complete loop including dryers can be established.

Slowly fill each Feed dryer separately using globe valves on KV-0209 A/B bypass lines
and venting the nitrogen to flare through the pressure safety valves bypass. Dryers
filling and nitrogen displacement to be monitored by the level glasses on the PSV
bypasses.

Once both the dryers are full, the start-up line bypassing dryers is closed and the oil
circulation is continued to the stabilizer through the reactor bypass line 3"-P-86-04-
013 (UV 0415 open)

Commission the stabilizer overheads air condenser

Slowly bring the stabilizer up to operating temperature, 170 °C in TI-0604 at a rate of
30 °C/hr. As the level appears in the reflux drum start the reflux pumps and reflux
back to the column.

Adjust the flow on the reactors by-pass line to reach a circulation rate of 60% of
design throughput (25 m?/hr in FIC 0101).

Commission the chloride adsorber on stabilizer bottoms.

Once th circulation is ready, line-up the regeneration circuit to bypass the dryers line
3”-P-86-02-009. Valves KV-0208, KV-0205 are open and valves KV-0213 A/B and
KV-0203 A/B are closed.

Crack open the flow controller FIC-1302 on the regeneration loop and flush the loop
free of foreign material back to rundown to storage using Off-spec isomerate line 3”-
P-86-09-016.

Adjust the flow to design rate (3000 kg/hr on FIC 1302), hold for 4 hours and then
stop the circulation through the regeneration loop. Close the by-pass line (across both
dryer and reactor) and direct flow through feed dryers.

Calibrate the moisture analyzers on the feed, hydrogen and reforming stabilizer off
gas dryers. Commission them to monitor dryer performance.

During the circulation, switch the flow pattern around the dryers and ensure all
possible dead legs are adequately purged.

1.4.3 LPG recovery section start-up

1.4.3.1 Section status

Leak test has been performed and LPG section is pressurised

Raschig rings are installed on top of the scrubber and pall rings in the LPG side
stripper and LPG separator drum.

Absorbent is loaded in the chloride guard beds. LPG and heavy products absorbed to
be blocked off. Both chloride guard beds are bypassed.

All utilities are available including chilling package

Section is isolated as follows

- Off gas from stabilizer reflux drum: UV 1002 + block valves closed
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- Off gas from reforming: block valves closed ( at the outlet of dryers 86-B-14)
- Lean gas from LPG separator drum to caustic scrubber: PV 1001 + block valves

closed.

- FV 1102 + block valves closed ( LPG product rundown at the outlet of chloride

guard bed  86-B-15)
- Lean oil inlet from Deisohexanizer bottoms: FV 0802 + block valves closed

- Heavy Product Outlet: FV 1003 + block valves closed (downstream side of
Chloride guard bed 86-B-15, DIH bottom.)

Close the UV 1103 at LPG Stripper bottoms, the PV 1102 at the LPG stripper reflux drum
and the FV 1105 on the LPG side stripper.

1.4.3.2 LPG recovery section is by passed

86-B-14 reformer off gas dryers on stand by. Isomerization off gases are sent directly
to the scrubber, ie. UV 1001 is open and UV 1002 is closed.

Scrubber caustic and water circulation are in service. PIC-1201 is set at 8 kg/cm? g and
offgas is directed to fuel gas

Caustic Receipt and dilution facility

Caustic Receipt and dilution facility will need to be commissioned. Tanks are cleaned and

pumps tried.

Receive 20 % in any of the tanks ( 85-T-21/22) to a level sufficient to make dilution to
10 % strenghth, check caustic strenght as received .( The second tank is for preparing
caustic of 5 % strength.

Circulate the tank content by pump 85-P-28 A/B to homogenise the solution.Check
Caustic solution strenght for proper dilution.

Operate caustic pump 85-P-28 A/B to supply caustic solution to consumers.Minimum
flow control of the pump should be commissioned. Piping consideration allows
simulteneous supply of cautic of different strenght by running both pumps, if
required.

Caustic supply system is now operational. Caustic of 10 % solution will be now be

charged to lower section of caustic scrubber 86-C-02.
Slowly receive Caustic solution (10 %) at the bottom of Caustic scrubber.

When adequate level (86-LI-1202) builds up, establish caustic circulation by pump 86-
P-04 A/B.through heater 86-E-07. ’

Ensure normal flow to the top of packing (86-FI-1205) and under the packing (86-FI-
1206). The former is required to neutralize acid gas while the latter is sprayed on
column wall to protect against corrosion in the bottom section.
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Introduce LP steam to heater 86-E-07 and bring up circulating caustic temperature to
normal value. This to avoid possible hydrocarbon condensation in the
scrubber.Commission temperature control system 86-TIC-1201 / 86-FIC-1201.

Check fuel gas quantity to ensure proper neutralization. Also monitor caustic strength
periodically. Discard the solution if strength goes below 2 %. Makeup with fresh

solution.

PIC 1201 is set at operating pressure and off gas is directed to fuel gas.

Remark for reformer off gas:

LPG recovery unit can operate on isomerization off gas only. Reformer off gases will only
be routed to the LPG recovery unit after LPG recovery unit after LPG recovery line out
and CRU line out.

Procedure

Line-up the internal circuit between 86-B-11 (LPG separator drum) and 86-C-04 (LPG
stripper)

Slowly direct heavy product from DIH bottom through FV-0802 at 86-P-07 discharge
to 86-B-11 up to 100% at LG 1004 (LPG separator drum).Confirm with 86-LIC-1003
indication . The flow will take place through chiller 86-E-14.

Start then 86-P-10 and through FV 1002, introduce liquid to 86C-04 (LPG stripper)
until LG 1107 reaches 100% while maintaining make up to 86-B-11. Stop make-up
when LIC 1003 at 86-B-11 bottom is 60%. Ensure pump minimum flow protection is
on line whenever pump is in operation.

Commission SHM steam to 86-E-21 (LPG stripper reboiler) and bring 86-C-04 at total
reflux conditions. C-04 reboiler outlet design temperature is 177 at TI-1103. Make-up
heavy product to 86-B-11 and restart 86-P-10 as necessary to maintain LPG stripper
levels. Reboiler commissioning procedure is same as mentioned earlier.

Open fully UV 1001 by-pass (UV 1001 is open). Commission the PIC 1001 at the LPG
separator drum overhead (PIC-1001 set point is 11 kg/cm?)

Using HS 1001 A/B, close UV 1001 and open UV 1002. As pressure is lower in the
scrubber most of the rich off gas will still flow to the scrubber.

Very slowly start to close UV 1001 by-pass, say in 20 minutes for initial start-up. Rich
off-gas will then pass through the separator and leave it through PV 1001 to scrubber.
LPG separator drum will be at its operating pressure by the action of 86-PIC-1001 at
LPG separator drum overhead.

Commission chilling medium to 86-E-14 chilling exchangers. Follow vendor’s
instructions for taking the chiller online attached in Annexure Q in volume 2 of thus
manual and extracted in section 11.2.1.

UV 1103 (LPG stripper bottoms) to be forced open.
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Start recycling heavy product through FV 1001, restart 86-P-10 as required.

PV 1102 (LPG stripper reflux drum), in auto mode, will start to open to maintain 86-
C-04 pressure, recycling the lean off-gas to the separator.

Open FV 1105 (LPG side stripper) and start filling LPG in 86-B-17. As level reaches
40%, commission steam to the bottom coil.

Commission LPG trim cooler 86-E-19.

When level reaches 50% at LIC 1106 start 86-P-12 on minimum flow line, and then
open FV 1102. The chloride guard bed 85-B-15 is still bypassed. The LPG product is
sent to the off spec storage via the start-up/drying line during 8 hours.

To remove the equipment oil coating and not contaminate the chloride guard beds, a
period of 8 hours is necessary before putting them in service.

Commission then LIC 1106/FIC 1102 at the LPG side stripper.

Open the FV 1003 and commission in auto/cascade the FIC 1003/LIC 1102 at the LPG
stripper bottoms. The chloride guard bed 85-B-13 is still bypassed for 8 hours for the
same reasons as before.

After at least 8 hours, start opening 86-B-13 and 86-B-15 inlet valves to fill both
chloride guard beds. Open the outlet lines and close the bypass lines.

1.4.4 Reaction Circuit Oil-in

1.4.4.1 Status

e Hydrogen is flowing at 40% of design capacity through the H: dryers and the
reaction circuit at operating pressure, through the stabilizer, the deisohexanizer,
the LPG recovery section, to the scrubber and out to fuel gas.

o Cs/Cs feed is flowing through the Feed Dryers by passing the reactor section to the
stabilizer.

e The stabilizer, the Deisohexanizer and the LPG recovery section are operating
under total reflux at 60% capacity.

e The dryer regeneration loop has been flushed and is full of liquid naphtha.

e Following pressure controllers are in service and are at their respective set points.

— the stabilizer feed and overhead

— the deisohexanizer overhead

— the scrubber overhead

— the LPG separator drum overhead
— the LPG stripper overhead

e The caustic and water washes are in service.
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o The isomerization reactors are loaded with bottom inert balls only and are lined
up for series flow.

For 86-R-01/02/03 start up:

— Drain lines to CBD/ CBD-CL/ flare to be blinded.
— Evacuation lines from 86-R-01 / 02/ 03 to 86-J-01 are blinded.
— 86-E-05 shell side bypass to be blinded.

1.4.4.2 Procedure

Establish normal hydrogen make-up flow.

Commission the reactor feed hater 86-E-05 and slowly raise the hydrogenation
reactor inlet temperature to 110°C at 40°C/h. Place the reactor inlet temperature
controller in cascade service 86-TIC-0503 /86-FIC-0503. 86-UV-0501 in steam line to
86-E-05 may need to be forced open.This will be restored to normal position once the
diversion is over.

Survey the unit for leaks.

With all conditions steady slowly diver feed Naphtha to reaction section . The block
valves operation in the diversion should be in steps and gradual. At the end all of 60 %
normal flow will flow through reactor.

Reactor bypass flow should be stopped.

Slowly increase the hydrogenation reactor inlet temperature to 160° C at 20° C/hr.
Test the reactor inter-coolers temperature control and alarms. Set in auto mode the
isomerization reactor TIC at 160°C.

The liquid flowing through the reaction section will remove the oil film on the vessel
inside walls and internals placed there after sand blasting. This oil will contaminate
the dryer adsorbent if regeneration is taking place.

During this period, it is recommended that the deisohexanizer side-draw product is
not used to avoid contaminating the dryer adsorbent. The oil will flow out the
deisohexanizer bottoms and be routed to off-spec storage. The stabilizer chloride
guard bed is by-passed for the same reasons.

Dryer regeneration and/or cooling should be completed and discontinued before
reactor oil-in See separate dryer regeneration section for procedure. Regeneration of
either dryer must not take place until 8 hours after reactor oil in.

8 hours after reactor oil in, open the side-draw control valve 86-LV-0701, and
increase slowly the recycle flow rate to the reactors( 86-FIC-0702). Recycle pump 86-
P-06 A/B will be in service with minimum flow control. Establish pump around flow
through 86-FIC-0703.

During the hydrogen and hydrocarbons circulation, it will be necessary to switch the
flows through the different reactors circuits as discussed previously. It is imperative



that all piping sections are exposed to this “dry out” step. Also line-up the sulfur
stripping line.

e Continue drying until the water content is below 10 ppm at the reaction section
outlet. The water content in the heavy product to storage must also be lower than 10

e Regenerate the dryers (feed, hydrogen and reforming stabilizer off gas) on a regular
basis.

Note 1:

During this step all efforts should be made to get all moisture analysers working properly
and most specially those down stream reactors, which will be used during acidizing.

Note 2:

The moisture analyser installed downstream the reactor, which will be used during
acidizing should have its sampling system equipped with separator liquid / gas . The
liquid sample only will be sent to the moisture analyser cell.

The analyzer measure repeatability should be checked carefully at this stage as the
acidizing step follow-up will rely only on the good operation of this analyzer.

1.5 ACIDIZING AND FINAL DRYDOWN

As previously mentioned iron oxide on contact with HCl will liberate H2O which is an
irreversible poison to the isomerization catalyst. In this step, the final dry down occurs
and anhydrous HCl is added to remove all traces of iron oxide. These steps could take up
to 3-4 weeks to satisfactorily complete depending upon the equipment conditions, the
sandblasting efficiency and the previous initial dry down steps. The unit chemical
cleaning during pre-commissioning can significantly reduce the length of the dry out
period.

1.5.1 Preparation

o The caustic and water circulation in scrubber are already in circulation as described
above.

e Drain any liquid water which may have been accumulated in the stabilizer reflux
drum and LPG stripper reflux drum. During the acidizing period with HC, it will be
necessary to check and drain these points on a frequent basis as highly acidic liquid
could be present.

¢ Connect up the anhydrous HCl. The HCI cylinder should be mounted on an accurate
scale to determine and control the injection rate.

¢ Block in the reactor effluent moisture sample point to the dryer moisture analyser as
the highly acidic effluent could damage the analyzer cells. After HCI has been
injected it is necessary to wait for atleast one hour before reconnecting the analyzer.

e Swing the blinds on the HCl injection facilities to feed / H2 line to reactor.
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Perform a leak test on the injection piping system.

DIH side draw product shall not be used.

1.5.2 Acidizing Step

With hydrogen flow at design rate, Cs/Cs feed at 60% of design, and the unit steady with
the reactors inlet temperature set at 160° C:

Inject 5 kg of HCl into the reactor feed at a steady rate over a 10 minute period.

Note: the first injection should take into account the volume of the injection line (the
quantity injected to be adjusted)

Wait for one hour or until the reactor effluent sample pot vapor contains less than 10
ppm HCL

Reconnect the moisture analyzer and obtain a reading on the sample pot liquid, then
disconnect. Record the moisture level, HCl addition and sample time (see typical
injection table data report attached).

Continue HCl injecting in the same manner until the moisture level peaks start to
decline. During this period continue draining all low points, purging instrument lead
lines, flushing bypasses around control valves and switching the reactors flow pattern.

Continue HCl injection until no further response is noted by the moisture analyzer.

Check that the moisture analyser is operating correctly and that the readings are
correct.

Add another 10 kg of HCl over a 30 minute period. When the HCI content has
decreased below 10 ppm, recheck the moisture content. If a response is note return to
regular injections of 5 kg of HCl over a 10 minute period. If no response is noted,
discontinue HCl injection.

H>S stripping line and the superheater are lined up and acidified (160°C at the
superheater). Crack closed the isolation block valve at the hydrogenation reactor
inlet.

Continue unit circulation until the moisture content is 1 ppm for both the reactor
effluent and the heavy product to storage.

Throughout the HCl injection period, monitor the caustic strength in the scrubber
bottoms. Replenish as necessary.

Do not allow NaOH concentration decreases below 3% wt.
Check HCI content in the scrubber off-gas with DRAGER tubes — (HCl < 1 ppm vol.).
Reduce the reactor inlet temperature to 100°C over a one hour period.

When the reactors have cooled to 100°C, slowly open the reactor bypass and route the
naphtha around the reactors to the stabilizer.( 86-UV-0415 in reactor bypass line may
need to be forced open and block valve operated to effect gradual change over)
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Reduce the steam flow to the Reactor Feed Heater until closed.

The naphtha feed flow to the stabilizer can be stopped at this stage. Normal mode of
operation of 86-UV-0413 ( in Naphtha feed line to reactor) and 86-UV-0415 (in
reactor bypass line) may be restored along with the normal position of block
valves.Shut-off steam to the reboiler and shutdown the reflux pump. Reduce the
stabilizer bottoms level to 30% and block in the stabilizer on standby mode until
ready for restart. The deisohexaniser is also in standby mode.

The LPG recovery section is isolated on the standby mode and the stabilizer off gases
are sent to the scrubber.

Shutdown the caustic circulation and water wash pumps. Maintain stabilizer, LPG
recovery section and scrubber pressure with hydrogen.

Continue H2 make up at design flowrate to cool and to sweep the reactor circuit of
liquid hydrocarbons to the stabilizer, by switching normal hydrogen make-up line to
dedicated start-up line.( upstream of makeup compressor)

Switch the reactor flow pattern to sweep out all liquid hydrocarbons.

Cool the reactor circuit to 40°C then shut-off the H> make-up but maintain pressure in
the reaction section, stabilizer, LPG recovery section and scrubber.

Block in and blind reactors.

Depressurize and purge each reactor with nitrogen. Use only nitrogen containing less
than 1 ppm of water. If necessary route this nitrogen through a regenerated H2 Dryer
which has been properly purged.

Pressure and depressurize with nitrogen until the hydrocarbon content is less tan 0.2
vol%.

Maintain a slightly positive nitrogen pressure of 0.5 bar g. The isomerization reactors
are now ready for loading.
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1.6 HYDROGENATION AND ISOMERIZATION CATALYSTS LOADING
UNDER N2

1.6.1 General



The following procedure describes in detail the loading steps recommended by Axens. As
the reaction section has undergone a special drying procedure, care must be taken to
ensure that no air or moisture enters the reactors during the catalyst loading period. Itis
recommended that the reactors be loaded using Axens dense loading apparatus
“CATAPAC”.

The benzene hydrogenation catalyst LD-412 R and the isomerization catalyst IS-614 A
manufactured by Axens are shipped in sealed drums (120 kg for LD-412R and 130 Kg for
IS-614A) that have a special protective lining (see Figure 5).
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FIGURE 5
PREPARATION OF THE DRUMS
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The catalyst is contained in a heavy plastic bag with an unloading neck. This bag is inside
another heat-sealed plastic bag. Care should be taken in the drums handling so as not to
break or puncture the plastic bags.

Before, during and after catalyst loading the catalyst must be protected from moisture at all
times. -
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Any contact with water or air will result in permanent deactivation of the catalyst.

The empty drums and bags should be kept to return the spent catalyst for platinum
recovery.

1.6.2 Preparation
Prior to the loading, preliminary checking:

e The LD-412 R and the IS — 614 A catalysts for loading, are stored by sealed plastic bags
in drums.

e The inert balls for top of the catalyst bed, it is recommended that these balls be oven
dried and stored in sealed plastic bags in drums similar to the catalyst.

e The CATAPAC dense loader device (see Figures 7, 8, 9 and 10).

e Special unloading lids with quick release retainer rings (4 required fitted at ground
level — see Figure 5).

e Sufficient dry nitrogen (less than 1 ppm wt. H20) if not available provide temporary
piping to route nitrogen through the hydrogen dryers.

¢ Provide emergency nitrogen storage in case of refinery nitrogen failure.

e Make available several nitrogen flexible hoses. They must be specified for nitrogen
service, must be new and perfectly dry.

¢ One telescopic crane capable of lifting a drum 3 m above the reactor upper flange (see
Figure 6).

¢ One standing hopper (see Figure 9)

e One forklift to handle the drum pallets.

e Tarpaulins should be available in case of rain or interruption during loading.

¢ One structure (scaffolding) disposed on the top of the reactor adapted to receive the
drums and to fill them into the reactor through the special device (see Figure 7)

¢ One safety harness, portable oxygen analyser, air packs and dust masks.

e The oxygen analyser will be used when reactors are open for catalyst loading to make
sure that no air is entering.
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FIGURE 7
CATALYST HANDLING WITH CATAPAC
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FIGURE 8
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FIGURE 9 ‘
CATALYST DENSE LOADING (PART 2) o
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e 2 riggers on the top of the reactor for drum handling
e 4 riggers on the ground from drum handling
e 2 fitters for attaching the dense loader and opening/closing manholes.

e Safety supervisor

1.6.3 Catalyst Loading Procedure

The following instructions must be strictly adhered to throughout the entire catalyst
loading for the 3 reactors. An Axens loading specialist will be present during the loading
to advise and monitor the loading method. It is imperative that no air or moisture enters
the reactors or comes in contact with the catalyst at any time.

e Connect the nitrogen flexible hoses from nitrogen header to drain point at reactor
bottom and to inlet pressure gauge tapping at reactor inlet line.

e Start a small purge of nitrogen into the reactor bottom and out the reactor inlet PI
connection.

e Unbolt and remove the reactor inlet elbow and top head. As the reactor is opened,
tightly cover the open flanges with plastic until the bottom inert balls entry.

e To install the dense loading device (CATAPAC) on the top distributor of the reactor,
attach the nitrogen connection and then attach the loading sock from the stationary
pipe above.

e Set down on the top man hole the stationary steel cover, the standing hopper and pipe
catalyst loading.

e At the same time, care must be taken to ensure that the sock penetrates in the center
of CATAPAC device. Look it through the little hole drilled on the steel cover (figure
7).

e Then load drum by drum the required quantity of catalyst.
e After the catalyst has been loaded install the top bed inert alumina balls layer.

Note: At no time should a person enter a reactor having a nitrogen purge on it without full
instruction and experience with a fresh air mask, safety harness, safety clothes and life line.

e Cover the manway again with plastic. Remove all the loading devices off the top
platform.

o As quickly as possible after the loading is complete, install the inlet distributor tray,
reactor cover and inlet removable elbow.

e Continue the nitrogen purge at the bottom of the reactor out through the inlet PI.
Check that the purge out through the PI is oxygen free.
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e Pressure the reactor back up to 0.5 bar g. Check for flange leaks.
e Record all loading data, number of catalyst drums, inert balls, etc.
e Repeat loading procedure for the second then third reactor.

Note:
The opening, loading and closing procedure of the reactors should be a continuous

operation without break. During this operation a positive nitrogen pressure should be
maintained in the reactor at all times.

1.7 ISOMERIZATION UNIT START-UP

When Cs/Cs feed is first introduced to a reactor, particularly when the catalyst is fresh, it
is important to minimize the operation severity to prevent hydrocracking and
consequently high reactor temperatures. Minimizing hydrocracking means minimum
temperature, adequate feed rate and only starting-up one reactor at a time.

1.7.1 Unit Status

o The 3 reactors are loaded under a slightly positive nitrogen pressure.

¢ The Stabilizer is on standby mode with hydrocarbon levels and under a positive
hydrogen pressure, isolated by blinds.

¢ The Deisohexanizer is on standby mode.

e The LPG recovery section is by passed, the stabilizer overhead is sent to the scrubber.
The section is on standby mode with a positive hydrogen pressure.

e The scrubber is also on standby mode under a positive hydrogen pressure. Sufficient
10% caustic solution is stored in the scrubber bottom.

e The dryers have been recently regenerated. If not, plan to do this once naphtha
circulation has been restored.

o Equipment upstream of the reactors are under hydrogen pressure.
e All trim coolers and air coolers are in operation.

e UV-413, UV-414 and UV-415 are in close position

1.7.1.1 Chloriding agent injection facility testing

The C2Clsinjection facilities should be calibrated and tested. For this following steps may
be adopted.

¢ Place C2Cl4 drum at the unloading bay. Use suitable personnel protective appliances.
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Hook up nitrogen connection to the drum through flexible hose .Ensure that drum is
not subjected to excessive pressure. A nominal positive pressure will suffice. Adjust
86-PCV-0103 accordingly.

Install unloading pump 86-P-15 on the drum. Take care to avoid exposure to
chemical or nitrogen. Hook up plant air supply to pump and discharge connection to
Chloriding agent drum.

Ensure that Chloriding agent drum and associated piping are clean and dry.Purge the
drum with Nitrogen and maintain nominal positive pressure.

Run unloading pump and slowly transfer the chemical into Chloriding agent drum
(86-B-05). Vent to realease displaced vapours; watch drum pressure while venting.
Stop unloading pump after transfer.

Try out injection pumps 86-P-02 A/B using the recirculation line.

For calibration of the dosing pump, install a blind in the chemical inlet line ( 1 %2
inch) of chloriding agent drum. Connect pump recirculation line chemical drum (200
lit) using flexible hose. Care should be taken to avoid exposure to Nitrogen while
doing these activities.

Try out pump (86-P-02 A/B ) and calibrate the dose control system.Use graduated
scale on 86-B-05 while collecting pump discharge into chemical drum ( 200 lit).

Restore the normal connections.
Empty out content of chemical drum into chloriding agent drum 86-B-05.
Dispose of chemical drum as per suppliers recommendation.

For details on dosing rate, refer section 5.3.1.

1.7.2 Hydrogen Pressurization and Isomerization Catalyst Heating up

This treatment is required only for a new catalyst and during the first start-up. It is done
by circulating hot hydrogen.

Check the system for leaks, in particular the flanges which were open.

Pressure up the system using hydrogen and set the flowrate to design rate. Verify the
operation of the dryers on the hydrogen feed. All the pressure controllers should be
in operation.

Depressurize the nitrogen out of reactors. Ensure the reactor isolation valves are
tightly closed and swing the isolation blinds.

Close other isolation valves which were open to maintain reaction section pressure.

Line up the three reactors in series: the hydrogenation reactor, the 86-R-02 in lead
position and the 86-R-03 in lag position.

Line up the Reaction section, the Stabilizer and the scrubber (Deisohexanizer
excluded).
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Run makeup Hydrogen compressor and slowly send H2 to hydrogen dryers. With the
UV-0414 close, route the H2 to flare through the H2 catalyst stripping line 1%2”-P-86-
04-014, 1%”-P-86-04-015 line and 1%2”-FLP-85-17-060 line. Check the moisture
content is lower than 1 ppm with AE-401 A/B and AE-402.

When the moisture content is okay, route the H2 to the normal operating line by
opening the UV-414 (UV-413 remains close). Slowly pressurize the hydrogenation
reactor with hydrogen. This must be carried out carefully so as not to damage the
catalyst or internals by over pressuring very quickly. Target for 5 bar per minute
maximum. Repeat the same operation for the 1% and the 2" isomerization reactors.
This must be carefully realized reactor by reactor using the %” equalizing valve in the
reactor outlet block valves. Check the reactor pressure versus the reactor downstream
pressure before slowly opening the reactor outlet block valves.

Check the scrubber operation. At this stage, the scrubber off gas should be routed to
flare.

By-pass the 27 stage isomerization reactor (86-R-03) through the single reactor bypass
line. Bypass the hydrogenation reactor feed/effluent exchanger (86-E-04) on the
effluent side.

The temperature of the hydrogenation reactor is increased to 100°C at a rat of 10°C/h
(using the reactor feed heater) to obtain about 90°C at the fist isomerization reactor
inlet (86-R-02).

Maintain the conditions for 2 hours.

This operation is carried out on the 27 stage isomerization reactor (86-R-03) in the
same way: 1% isomerization reactor (86-R-02) and 1% stage reactor feed/effluent
exchanger (86-E-03) by passed.

Both reactors are lined up and cooled down to 65°C.

Total catalyst activation is foreseen to last 6 hours. A T of 15 to 20°C will be observed in
the catalyst beds.

1.7.3 Naphtha Feeding

Feed quality according to Process Book specification must be checked prior to charging the
unit. It is recommended that this naphtha be as low as possible in Benzene content.

Re-establish naphtha at 60% of design rate through the reactors bypass (UV-415 open,
UV-413 close), to the Stabilizer and the Deisohexanizer section. Commission the
Stabilizer and the Deisohexanizer on total reflux as outlined in Section 7.4. Line-out the
isomerate product lines to off-spec storage. The LPG recovery section is isolated and the
stabilizer off gases overhead is sent to the scrubber.

On start-up will be introduced cold into the benzene saturation reactor at a minimum
of 75% (FT 0101) of reactor design feed rate. Remark: Reactor feed rate includes
recycle + unit fresh feed. 75% of reactor design feed rate, corresponds to 50"% of unit
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design fresh feed. The reactors should never be operated at less than 75% of design
feed rate (FT0101) and no part of the reactors should be over 65°C. The 2~
isomerization reactor (86-R-03) in lad position is bypassed.

Check the dryers operation, the moisture analyzer on the tail dryer must be reading
under 0.1 ppm wt H2O.

With all the conditions steady, open the naphtha feed control valve to introduce
naphtha into the benzene saturation reactor. Increase the flow up to 75% of design as
quickly as possible cutting back on the reaction section bypass valve until closed.

When the naphtha feed first contacts the fresh catalyst, there will be an immediate
exothermic reaction; this phenomenon will be short in duration, the magnitude of the
temperature increase will depend very much on the feed quality. If possible, it is
recommended that this naphtha be as low as possible in benzene content unti] the
reactors are up and running.

The temperature rise, although rapid, should not be a problem if the initial reactor
temperature is less than 65°C. Under no circumstance this temperature should be
above 200°C. If it occurs, follow the emergency procedure for high reactor
temperature.

Once a steady operation is reached, commission the reactor feed heater and slowly
increase the hydrogenation reactor inlet temperature to 120°C at a rate of 10°C per
hour, while monitoring the exotherm and catalyst bed temperatures. Then set n auto
mode TIC’s at 86 R02 (inlet a 130°C).

When the temperature reaches 108 °C in the isomerization reactor, start C2Cl4
injection at 400 ppm wt. based on the C5/C6 feedrate to the reactors (Refer section
5.3.1 for dosing rate)

Monitor the chloride in the stabilizer off-gas. When the first isomerization reactor
stops consuming chloride, reduce the C2Cl4 injection to operating value of 150 ppm.

Check the stabilizer bottoms quality, adjust the reactor temperature to achieve the
optimum product quality when operating on one reactor at 75% of design feed rate
(FT 0101).

Switch to isomerate rundown storage if desirable.

Commission the scrubber off-gas H2 analyser AE-1201. Check the H2/HC ration to
be sure of the procedure.

Allow the operation to stabilizer, adjust conditions where necessary, ensure all
instrumentation is working and in the proper range. The first isomerization reactor
should operate alone for at least two days in steady state operation before the second
isomerization reactor is brought on-line.

Series Flow Operation
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When the second stage isomerization reactor is ready to be brought on-line, check the
reactor pressure versus the system pressure to ensure there is no significant differential.
If there is a pressure differential, depending on the magnitude, the Axens start-up
representative will advise on the best method to equilibrate the pressure before bringing
the second reactor on line. Naphtha feed rate should be at least 75% (FT 0101) of design
prior to this step.

Reduce the first isomerization reactor outlet temperature to 110°C and establish flow
through the Cold Feed / Effluent Exchanger (86-E-03) to cool the second reactor inlet
temperature as much as possible.

Open the second reactor inlet and outlet block valves (inlet first) very slowly as to
maintain always flow to the stabilizer while filling the reactor.

Establish flow through the second reactor by closing very slowly the single reactor
bypass line. The TIC should be on manual with all of the first reactor effluent passing
through the tube side of the Cold Feed/Effluent Exchanger

Increase the C2Cls injection back to 400 ppm to compensate for the chloride
consumption in the second reactor.

Again monitor the stabilizer off-gas and reduce the chloride injection once the
consumption levels off.

As before, there will be an increase of temperature in the second reactor, but this will
not be dramatic.

Allow the operation to stabilize. As the second reactor is brought on-line, there could
be some flow perturbation to the stabilizer

Commission the second reactor inlet temperature controller and slowly increase the
second reactor inlet temperature to 115°C at 10°C/hour

Adjust all operating conditions for optimum operation.

1.8 NORMAL OPERATION
1.8.1 Isomerization Unit Line-Out at Design Capacity

1.8.1.1 Status

The unit is operating at 75% of reactor (FT0101) design capacity (is equivalent to 50%

unit design fresh feed) at design hydrogen make-up.

Inlet temperatures to reactors have been adjusted for optimum isomerate quality
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The Stabilizer and the Deisohexanizer are operating at design reflux rates and the
scrubber is in operation with both water wash and caustic circulation at design rates.
Isomerate product is routed to rundown product storage and scrubber off-gas to fuel

gas.

The dryer analyzers are in operation and the dryers have been recently regenerated.

The LPG recovery section is bypassed and the stabilizer off gases are sent to the
scrubber (UV 1002 closed, UV 1001 and bypass open)

1.8.1.2 Procedure

Slowly increase the Cs/Cs isomerization unit feed rate (86-FIC-0101) to design in
increments of 10% per hour. Monitor the catalyst bed temperatures for higher than
normal exotherms. Allow the unit to stabilize after each change.

Record all operating data at each 10% increment, i.e. flow, temperatures, conversion
levels out of each reactor.

At design capacity and steady temperatures, sample the isomerate product for analysis

Adjust temperatures as necessary to improve the conversion ratios of the isomers. The
first reactor temperature should be adjusted to maximize isomerization in the first
reactor and the second reactor temperature adjusted to take the advantage of the
higher equilibrium isomer content at lower temperatures. A sample point is located at
the first reactor outlet to allow an analysis of the conversion in the first reactor.

Check the scrubber off-gas H2 analyzer to ensure that Ho/HC ratio is above 0.06
Adjust the temperature and reflux on the stabilizer to meet the product RVP

requirements and to minimize the loss of Cs in the overheads. Also, the stabilizer
should completely strip-out HCI from the reactor effluent.

REMARK: Isomerization unit may be operated for a long period of time without LPG
recovery section.

1.8.2 LPG Recovery Section Line-Out

The LPG recovery section operation is very sensitive to any upset in reflux or reboiling
duty at the LPG stripper, in which case chloride content in LPG product will not be
acceptable. For this reason, the gas feed to the LPG recovery section is only permitted
when LPG recovery has been lined up on lean oil side, LPG stripper being on total reflux
and lean oil at design flowrate.
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For any upset in the stabilizer or in the LPG recovery section (loss of reboiler or reflux),
LPG recovery section will be bypassed on off gas side (UV 1002 closed — UV 1001 open).

The isomerization unit is operating at design capacity. The stabilizer off gases are sent to
the scrubber.

The LPG recovery section is isolated on isomerization off gas side (UV 1002 closed, UV
1001 and bypass open) and on reformer offgas side.

o Line —up the LPG recovery section on the lean oil side only, i.e. UV 1002 closed UV
1001 and bypass open.

e Stop the standby mode but maintain the bypass of the isomerization off gas inlet
coming from the stabilizer overhead (UV 1002, UV 1001 and bypass open).

e Slowly increase the lean oil upto 60% of the design flowrate.
e Commission LPG refrigeration system, LPG separator drum and LPG strippér.
e LPG side draw is routed to the isomerate off spec product.

e Only when the design flowrate of lean oil is reached and LPG stripper operates at
design conditions (design reboiler duty and design reflux), isomerization off gas feed
to LPG recovery section is permitted. Open UV 1002, close UV 1001 and close slowly
UV 1001 bypass valve.

e Chloride control to be monitored on LPG and heavy product very frequently during
the sequence.

e Check the scrubber off-gas H>analyser to ensure that H2/HC ratio is above 0.06.
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TURN AROUND-WORK PROCEDURE

COLUMNS & VESSELS
1.0 General:
1.1 We will supply besides supervision, all types of tools & tackles, lifting arrangements like chain
pulley blocks, all consumables, machineries & equipments and labour to complete the job in all
respects. .

2.0 Material Collection & Return:

We will prepare a material request list covering all the materials requirements for the work including
gaskets as per scope, ollect all the materials from owner's storage point, inter-cart between the point
of issue of materials & work spot / contractor’s fabrication shed etc return back the unused materials
back to owner's storage point with a return note.

3.0 Preparatory Jobs / Blinding / De-blinding:

We will carry out all preparatory works & blinding for regeneration, isolation, entry of an equipment,
chemical washing, testing as per the Operations blind list and as required at site. We will also provide
necessary rigging facilities for lifting & lowering the materials to the respective structural platforms
near the equipment man ways. We will carry out deblinding on completion of all maintenance.

4.0 Shutting down assistance:

We will provide necessary assistance to Operations & Maintenance departments in de-commissioning /
shutting down & isolating the equipment. The assistance will include jobs such as wedge opening of
flanges, connecting necessary hoses for steaming, venting, placing of AC units wherever required,
draining, water washing, etc.

5.0 Opening & Boxing up of Man ways / Covers:

5.1We will open the equipment man ways after obtaining necessary work permits. The job involves
opening of man ways by de-bolting (cold / gas cutting if required), fixing air / steam eductors /
exhaust fans, connecting hoses to the eductors, cleaning the man ways, servicing of fasteners,
replacing defective fasteners and finally boxing up with proper gasket / packing to ensure zero leak of
joints including hot bolting during start up.

6.0 Removal / re-fixing of Safety Valves / Relief Valves:

6.1 We will remove the flanged safety valves / Relief valves of all ratings connected to the equipment
at all grades & elevations by de-bolting / cold cutting / gas cutting, provide emporary blind flange at
the inlet & outlet of safety valve mating flanges, provide identification mark on the safety valve with a
tag and transport the valve to the maintenance valve shop for servicing / testing.

6.2 We will service fasteners & replace the defective fasteners, wherever required.

6.3 We will transport the safety valves from maintenance shop after servicing & testing and install the

safety valve at all heights & grades using proper gaskets & studs (Valves will be kept in upright
position during shifting).

7.0 Confined space entry to the Columns / Vessels:

We will enter the equipment only after obtaining specific permit for entry. Standby personnel will be
kept always near the equipment man way (outside) during men at work inside the equipment.

8.0 Dismantling & re-fixing of internals:

8.1 We will dismantle & remove the equipment internals wherever required. The equipment internals
will include Distributors, grids, and all structural items used for supporting the internals.

8.2 We will check all the removed distributor piping by assembling them on the ground level after
repairs and prior to re-installation.

8.3 In case of replacement, we will collect the required materials from the owner’s storage point, shift
the same to the work site, assemble the segments on the ground for Process Engg. / Inspection
clearance, mark the segments prior to instailation to eliminate mix up of components.
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8.4 We. will re-fix either with repaired internals or with replacement materials after obtaining
necessary clearance from Process Engg. / Inspection.

9.0 Scaffolding / Staging:

We will provide necessary scaffolding or Ladder inside the equipment at the required locations to
access trays / internals / internal surface of the top/bottom dome or any other location as per EIC
instructions. We will also provide scaffolding externally over the equipment as required. Erection and
dismantling of scaffolding will be done as per CLIENT guidelines as

stipulated under SHE guidelines. We will dismantle & remove the scaffolding or ladder after
completion of all the maintenance work.

10.0 Cleaning:

10.1 We. will clean the internal surface of the equipment and internals including distributors, support
grids, etc.; thoroughly free from scales, rust, coke, deposits using cold work cleaning methods (viz.,)
scrapers, wire brush, etc.

10.2 We will clean the internal surface of the equipment in such a way as to prevent debris falling on
any of the troughs.

10.3 We will buff the weld seams & HAZ to carry out Wet fluorescent

magnetic particle testing (WFMPT) and spot buff the parent metal surface of the

equipment for thickness gauging.

We will arrange dye penetrant chemicals for testing and offer assistance

during Inspection.

11.0 Vessel internal repairs: }

We will carry out minor repairs to equipment internals and the equipment parent surface as required.
All these repairs / replacements will be done using cold work or hot work, removal of cracks by
grinding & welding, repairing of equipment internal lining as required.

12.0 Inspection stages:

We will offer for Inspection at various stages of work to CLIENT as detailed below.
1 Initial Inspection after opening Equipment shell & tray man ways PE / Inspection
2 Repairs in an equipment including internals Inspection

3 Hydro testing of Equipment if required Inspection

4 Equipment cleaning Operations

5 Boxing up of tray man ways Operations

6 Nozzles proving & boxing up of EQuipment man ways Operations

13.0 Hydro testing:

We will provide necessary hose connections from the source of supply including pipe fittings, pressure
gauges, etc., pressurize to the stipulated hydro test pressures, offer hydro testing of equipment /
steam coil, drain the water and flush the system as per EIC instructions.

14.0 Equipment Nozzles:

We will flush & clean all the equipment nozzles using water hoses, prove the nozzle clear from all
deposition up to the spool pipe near pump / instrument / other equipment to which the nozzle is
connected and obtains clearance from Operations department.

15.0 Equipment Box-up:

We will box up all the dismantled internals / tray man-ways / shell man-ways / top covers, etc., with
proper gaskets / packing after obtaining necessary clearances from Operations & Tech. Services
department.

16.0 Multiple work fronts:
We will plan the resources properly & execute in such a way that work can proceed simultaneously at
different locations without impeding into each other so as to complete the work as per the schedule.
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HEAT EXCHANGERS:

1.0 General:

We will supply besides supervision, all types of tools & tackles, Mobile Air compressors, lifting
arrangements like tube bundle pullers, chain pulley blocks, all consumables, machineries &
equipments and labour to complete the job in all respects

2.0 Shutting down assistance:

We will provide necessary assistance to Operations & Maintenance departments in de-commissioning /
shutting down & isolating the equipment. The assistance will include jobs such as wedge opening of
flanges and connecting necessary hoses for steaming / venting / draining / water washing, etc.

3.0 Material Collection & Return:

We will prepare a material request list covering all the materials requirements for the work including
gaskets collect all the materials from owner's storage point, inter-cart between the point of issue of
materials & work spot / contractor’s fabrication shed etc, return back the unused materials back to
owner's storage point with a return note.

Gaskets: We will collect the gaskets well in advance and offer the gaskets for inspection prior to
installation. We will check for dimensional accuracies and inform EIC for rectification, if defects are
noticed. Damaged gaskets will not be used for the work.

4.0 Preparatory Jobs / Blinding / De-blinding:

4.1 We will carry out all preparatory works & blinding for isolation, testing as per the Operations blind
list and as required at site. )

4.2 We will erect necessary scaffolding with Gratings, wherever required to facilitate removal of
covers, etc., and will dismantle / remove on completion of all activities.

4.3 We will also provide necessary rigging facilities for lifting & lowering the materials to the
respective structural platforms near the equipment.

4.4 We will service the test rings intended for the equipment including all fasteners before starting the
exchanger maintenance work, clean on completion of testing activities and secure it in the test ring
stand firmly.

4.5 We will ensure that all dismantled parts of heat exchangers are segregated & painted with proper
identification marks including the fasteners in order to eliminate mix up of parts.

4.6 We will carry out de-blinding on completion of all maintenance activities, box up the flanges with
new gaskets and tightening of studs (replace the defective studs / nuts) to ensure zero leak of joints
including hot bolting.

5.0 Removal of Covers, plugs & Tube Bundles:

5.1 We will open the exchanger channel cover, channel head, shell cover, floating head cover, etc., by
de-bolting (cold / gas cutting if required), and place the covers at the grade level.

5.2 We will pull out the tube bundle from the shell, wherever required, by using tested chain pulley
blocks / monorail,tube bundle pullers in the safest manner and place the tube bundle at the grade
level or to the ground level as per the instructions of EIC.

5.3 We will use only tested nylon belts / slings for handling the exchangers while pulling out and care
will be taken to protect the tubes & tube sheet surfaces.

5.4 We will provide necessary Crane, tube bundle pullers, to remove the covers / pull out the bundles
wherever required.

6.0 Cleaning of Exchanger Tube bundle and Components:
We will carry out cleaning of exchanger tube bundie, components tubes as detailed below,

6.1.1 Cleaning of Pulled out Tube Bundles:
We will clean the tube bundle, which had to be removed from the exchanger shell using one or more
of the following options as detailed below.

7.1.2 Tube internal cleaning:
a) Hydro lancing: The exchanger tube internal surfaces are to be cleaned by high-pressure water jet
using a lance with nozzles.
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7.1.3 Tube external cleaning:
a) Hydro blasting: The exchanger tube external surfaces will be cleaned by high-pressure water jet
blasting.

7.1.4 Cleaning of Exchanger Components:

We will carry out cleaning of exchanger components (viz.) Shell, shell cover, floating head cover,
channel head, channel head cover and other components, by one or more of the following methods.
a) Manual Scraping: The component internal surfaces will be completely cleaned manually using hand
tools like wire brush, scrappers, emery sheet, etc.

b) Hydro blasting: The component internal surfaces will be cleaned by high-pressure water jet
blasting.The sacrificial zinc / magnesium anodes welded / fastened to the channel head, floating head
& covers will be removed & cleaned manually. Hydro blast machines will be arranged as per scope for
cleaning.

¢) Fin fan coolers tubes will be cleaned externally using Foam method as per the procedur and scope
of work

9.0 Cold & Weld Repairs:

9.1 We will rectify the transverse baffle edges, tie rods, spacers, impingement plates, longitudinal
baffles, sacrificial anodes, etc., by grinding / bend removal / weld repairs, etc.as per scope of work.
9.2 We will carry out weld repairs on shell, tube bundle & components like channel head, channel
cover, floating head cover, shell cover, sacrificial anodes, etc., as recommended.

9.3 We will carry out weld reinforcement to the eroded / corroded portions on tube sheet, gasket
seating surfaces of components & on tube seal welds, etc., wherever required.

9.4 We. will replace the channel head pass partition plate wherever required.

9.5 We. will replace consumed / damaged sacrificial anodes as per recommendations.

10.0 Retubing:

We will do in-situ re tubing of identified leaky tubes of Fixed tube exchangers and Fin fan coolers.
We will remove all covers, channel boxes of fixed tube exchangers and fin fan coolers

We will remove seal welding of identified tubes by grinding and pull it out

We will clean the tube holes on both tube sheets and insert new tubes and expand it

We will seal weld the tubes/plugs with approved welding electrodes

After hydro test if any tubes are found leaky it will be rolled and rectified

Reinstallation of, Tube bundies & Components:

11.1 We will re-install the components after cleaning, glass flake coating/painting as the case may be
and after obtaining clearance from Maintenance, Inspection and Operations Departments in a stage
wise manner to facilitate hydro testing.

11.2 We will use only tested nylon belts / slings for handling the exchangers while re-installing the
components and care will be taken to protect the tubes & tube sheet surfaces.

11.3 We will renew all the asbestos / metallic gaskets pertaining to the exchanger omponents and
disturbed flanges while re-assembly.

12.0 Hydro test:
We will carry out hydrostatic testing of the exchanger to the specified test pressures after re-installing
the tube bundles & components as detailed below.

12.1 SHELL TEST:

Shell test is applicable for all types of exchangers as detailed below.

12.1.1 We will conduct shell test by installing channel head on the stationary end side & a test ring
between the floating head tube sheet and shell. In "U" tube bundles, shell test will be done with shell
cover in position.

12.1.2 We will fill up water in shell & pressurize the shell side of exchanger gradually.

We. will clean the entire visible weld joints and the flanges between fixed tube sheet and shell flange
and offer for inspection at the specified test pressure.

We will remove the water accumulated inside the tubes by pressurized air before offering the test for
Inspection.

12.1.3 We will attend roll leaks from tube mouths, if any by re-rolling of the tube ends.
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12.1.4 We will rectify the seal weld leaks by suitable weld repairs after draining the water in the shell.
12.1.5 We will plug both the tube ends in case of a tube leak with tapered plugs of material
conforming to tube material in the presence of CLIENT Inspection.

12.1.6 Shell test will be deemed completed till satisfactory results are observed without any tube or
roll leaks.

13.0 TUBE TEST:

Tube test is applicable for all types of exchangers as detailed below.

13.1.1 We will conduct tube test by removing the test ring on floating head side and fixing floating
head in position. We will also fix channel head cover in position with proper tightening.

13.1.2 We will fill up water in tube side through the channel section & pressurize the tube side of
exchanger gradually to the specified tube test pressure. We will air blow the floating

head & channel cover flanges and look for any leaks.

We will tighten all the fasteners uniformly in order to eliminate ali leaks and offer for inspection.
13.1.3 In case of pressure drop observed through the pressure gauges and there is no leak through
the floating head & channel cover flange gaskets, we will open the shell side drain valve for water
accumulation in shell.

13.1.4 In case of a failure of tube test, we will re-do the shell test to identify the leaky tube as per EIC
instructions.

13.1.5 Tube test will be deemed completed till satisfactory results are observed without any feaks
through floating head & channel cover gaskets and water accumulation through shell drain connection.

14.0 Job completion & Startup Coverage:

14.1 We will carryout boxing up of all flanges, covers, nozzles, etc., with proper gaskets / packing
after obtaining necessary clearances from Operations & Tech. Services department.

14.2 We will do hot bolting during startup & commissioning of the equipment and will provide start up
coverage.

15.0 House Keeping :

15.1 The work area will be kept clean and tidy always during the course of work.

15.2 Cleaning of debris will be done as and when such scrap / debris is generated and the same will
be disposed at areas designated. '

15.3 The House Keeping of the work spot and surrounding areas will be done on a day-to-day basis.

16.0 Multiple work fronts:
We will plan the resources properly & execute in such a way that work can proceed simultaneously at
different locations without impeding into each other so as to complete the work as per the schedule.

PIPING JOBS

1.0 Piping:

The scope of work will include all types of work as covered in SOR pertaining to Piping / Structural
work in plant as per the list and also any other works cropped up during the shutdown as per the EIC
instructions.

3.0 Material Collection & Return:

We will prepare a material request list covering all the materials requirements for the work, collect all
the materials from owner's storage point, inter-cart between the point of issue of materials & work
spot / contractor’s fabrication shed etc, return back the unused materials back to owner's storage
point with a return note and dump the generated scrap material to scrap yard.

4.0 Fabrication and Welding:

4.1 The fabrication & welding of piping & structural will be as per the relevant drawings, Inspection
recommendations, specifications, codes & procedures.

4.2 We will obtain necessary clearance from CLIENT Inspection / General Engg. for any deviations
required at site with reference to the existing drawings.

4.3 We will offer welder performance qualification test for their welders with necessary test pieces /
test bench under each category of material & obtain welder identity card for the qualified welders.
4.4 We will deploy the qualified welders for a work with respect to the qualified range permitted.



4.3 We will use CLIENT approved welding consumables such as coated electrodes, filler wires etc.
(CLIENT approved Electrode manufacturer — Advani Oerlikon (ADOR), Esab India Ltd. and D&H)

4.6 We. will pre-fabricate the shop portion of work at his fabrication yard and execute the field portion
of work alone at work site.

4.7 We will make all necessary arrangements such as blinding / deblinding, flushing, draining,
plugging / covering of sewers & open drains and prepare the work area suitable for carrying out hot
work by taking all precautionary measures for executing the work in the safest manner.

4.8 We will cut and remove the existing old pipelines / structure / chequered plate / Gratings, which
are recommended for replacement.

4.9 We will erect scaffolding wherever required for the execution of work and dismantle on completion
of all activities.

4.10 We will remove the existing hot Insulation over the existing piping wherever required to facilitate
inspection, executing piping modification work / replacement.

We will segregate and shift the removed insulation materials like LRB mattress, aluminum sheets etc.,
to the designated place and dump as per the instruction of EIC.

5.0 Radiography:

All weld joints are subjected to radiography quality as per standards / specifications / Inspection
recommendation and We. will arrange for the radiography and offer the films to Inspection for
clearance.

Carbon steel Material - 10% minimum or as specified.

Alloy steel Material - 100% (Twice - Before and after Stress relieving)

Stainless steel Material - 100%.

6.0 Inspection Stages:

6.1 We.’s work will be subject to CLIENT inspection at various stages of work such as positive material
identification, joint fit up, root dye penetrant testing, final weld dye penetrant testing, radiography,
hydro test, etc., and the extent of inspection will be as decided by CLIENT Inspection.

6.2 We will maintain a quality verification charts for each work taking clearances from CLIENT
Maintenance & Inspection during various stages of work as per the format recommended by
Inspection.

7.0 Hydraulic / Pneumatic Testing:

7.1 We will carry out hydro testing / pneumatic testing of the newly fabricated pipelines to the
specified test pressures.

7.2 We will carry out blinding up to the first break up flange from the portions intended for hydro
testing including the existing old pipelines, if any, flushing, filling up water on the piping circuit, vent
entrapped air, pressurize to the required hydro test pressure with necessary test pumps, and offer for
inspection including access & assistance to CLIENT Inspection team during the checking.

7.3 We will also carry out de-blinding, draining & drying of the piping circuit Up to the first breakup
flange.

8.0 House Keeping :

8.1 The work area will be kept clean and tidy always during the course of work.

8.2 Cleaning of debris will be done as and when such scrap / debris is generated and the same will be
disposed at areas designated for the same and cleaning will be done on a day-to-day basis.

9.0 Job completion & Startup Coverage:

9.1 We will carryout boxing up of all flanges with proper gaskets after obtaining necessary clearances.
9.2 We will do hot bolting during startup & commissioning of the pipe lines and will provide start up
coverage.

HEATERS

2.0 General:
We will supply besides supervision, all types of tools & tackles, lifting arrangements like chain pulley
blocks, all consumables, machineries & equipments and labour to complete the job in all respects.
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3.0 Material Collection & Return:

We will prepare a material request list covering all the materials requirements for the work including
gaskets, collect all the materials from owner's storage point, inter-cart between the point of issue of
materials & work spot / contractor’s fabrication shed etc, return back the unused materials back to
owner's storage point with a return note.

4.0 Blinding / De-blinding:

a) We will carry out all preparatory works & blinding for Passivation of the furnace tubes , isolation,
entry of the equipment, testing as per the Operations blind list.

b) We will do deblinding / blinding after completion of passivation as per the manufacturing
requirement.

5.0 : Mechanical decoking

a) We will carryout mechanical decoking of heater coils as per scope of work

b) We will assess, fabricate and lay necessary temperory pipe lines required for decoking
c) We will mobilize necessary decoking equipment and manpower required for this job
d) Decoking will be carried out in stages as per standard procedure

6.0 Arch Roof Replacement :
We. will cut and remove the jacketing boxes and carry out replacement of arch roof casing plate along
with Refractory lining as per Inspection and as per the detailed work Package.

7.0 Panels/Covers/Doors/Man ways:

7.1 We will dismantle removable panels, covers, doors, man ways, etc., as required and position at
the respective grade level or to ground level as per EIC instructions, rectify / repair including welding
of refractory anchors and re-install on completion of work.

7.2 We will ease out the furnace explosion doors, keep in open condition during execution of work
inside the furnace and re-fix back on completion of all activities.

7.3 We will weld refractory / Insultwist anchors wherever required.

7.4 We will carry out patch repair or fabricate panels, covers, door, man ways, etc., wherever
required.

8.0 Burners:

8.1 Oil guns of the burners will be removed and marked with identification marks and stored safely in
We. Shed.

8.2 We will disconnect the Oil, Gas, Steam lines / metallic hoses with match identification marks and
remove all the burners with proper identification marks by mentioning the number.

8.3 We will service the burners by dis-assembling with match marks, cleaning, removal of any coke
deposits on the furnace, proving all the nozzles, and servicing of Air registers. Minor repairs to throat /
regent tile / muffle blocks will be carried out by us.

8.4 We will blow out & prove the burner piping, hoses, etc., usingsteam or air and obtain clearances
from PE & Operations.

8.3 We will take necessary precautions to protect the burner muffle blocks by covering with wooden
covers whenever work is executed inside the heater.

8.6 We will re-fix the serviced burners or with new ones, obtain clearance from Mfg. and box up on
completion of all activities.

9.0 Soot blowers:

All the soot blower electrical terminals will be removed by the CLIENT Electrical personnel. These soot
blowers will be marked with match identification marks and to be removed using crane / chain puliey
block as the case may be and brought down to the ground level using crane. The steam line connected
to the Soot blower will be closed / blinded properly. These soot blowers are to be transported to
Maintenance-shop for servicing. We will shift back the soot blowers to work site on completion of
servicing and fix back in position. All the fasteners to be kept at a safe location and to be serviced for
reuse.

10.0 Scaffolding / Staging:
10.1 We will provide necessary staging using scaffolding pipes, base plate, clamps & steel gratings up
to a maximum height inside the radiant section as required. Steel gratings will be laid fixed properly



199

with the scaffolding pipes at every 2 meters height interval with two grating widths along the radius of
heater tubes and the arrangement will be made in such a

way that cleaning & inspection of all the radiant tubes & bottom row convection screen tubes are
comfortable. We. will also provide aluminum ladders at two locations for the full height of the staging
for easy climbing.

10.2We will also provide scaffolding inside the stack up to the damper level or as required.

10.3 We will also provide scaffolding externally over the heater radiant & convection casing for
attending repairs and painting work.

10.4 We will carry out scaffolding as per the procedure stipulated

under SHE guidelines.

11.0 Tube Cleaning:

11.1 We will clean the radiant tubes including return bends thoroughly using wire brush, scrappers,
etc. and light chisels to remove hard deposits / scales.

11.2 We will also carry out spot cleaning in the tubes and return bends at locations as per Inspection
using emery sheets, chisels, wire brush, etc. for thickness measurement.

11.3 We will buff the weld seams & HAZ to carry out Dye penetrant testing (DPT) and spot buff the
parent metal tube surface for thickness gauging.

11.4 We will ciean the convection tubes with scrapers, wire brush, etc and finally with compressed air
/ Water washing as required as per the Instruction of the EIC / ES-Inspection. We. will assist CLIENT
Inspection team for thickness measurement / creep measurement of tubes.

11.3 Necessary quantity of water proof tarpaulins to be provided by us, and fixed properly while water
washing the convection tubes to avoid any damage to the refractory.

12.0 Inspection assistance:

We will assist CLIENT Inspection / Maintenance team for the inspection of furnace tubes including
thickness measurement / Creep measurement.

We will arrange dye penetrant chemicals and arrange all the cleaning tools, etc. and clean the surface
& offer assistance for testing and thickness gauging and creep measurement.

13.0 Replacement Tubes :

13.1 Tubes replacement will be carried out by We. as indicated in the work details. Replacement
includes cold cutting and dismantting of tubes; cutting and edge preparation, erection and fit up of
new tubes, welding, post weld heat treatment and radiography.

13.2 We will have the necessary rigging resources to cut &remove the existing tubes and repositioning
the new tubes in position for replacement. Cutting of tubes will be based on the tube metallurgy and
will be made in such a way that all the other tubes are duly anchored with proper supporting before
cutting operations.

13.3 Welding of tubes will be done by using the right electrodes as recommended and the electrodes
will be from the CLIENT approved manufacturer’s list.

13.4 Radiography will be taken on the weld joints as required and offer the films for Inspection
interpretation.

13.3 We will repair / replace the tube bottom guides as required.

13.6 We will follow the welding procedures as attached

14.0 Casing plate replacement / repairs: .

14.1 We. will carry out replacement of furnace casing sheet as recommended by cutting, removal of
the existing casing sheet along with stiffeners / supports, fabricate & erect the casing sheet along with
required stiffeners in position, weld to the adjoining casing or structural member and grind flush all
the welds.

14.2 We. will gouge out the box provided in the arch roof, and renew the area as per Inspection .We.
will provide patch plate on the holed casing sheet locations as recommended by fabricating a new
casing sheet to the required size, erects in position, weld over the existing casing and grind flush all
the fillet welds.

14.3 We. will weld refractory anchors / Insultwist anchors wherever

required.



200

13.0 Skin Points:

13.1 We. will heat the skin point leads on the tubes using flame torchto check the healthiness as per
the requirements of Maint. - Instruments.

13.2 We. will rectify / replace the skin points by bending the thermocouple leads / coils to the contour
as required, fabricating & welding the support pads at the ear marked locations on the tubes, welding
the thermocouple leads to the heater tube, offering DPT of weld joints and providing assistance to
Maint. Instruments for lining up, testing and commissioning of thermocouple skin points.
16.0 Snuffing steam lines: '

16.1 We will replace the snuffing steam lines as required and as mentioned in the work package and
as per the Instructions of the Inspection.

17.0 Hydro test:

17.1 We. will carry out hydro testing of heater radiant, convection coils, to the specified test pressure
for the furnaces. :

17.2 We. will fabricate necessary manifolds, laying temporary piping, providing hose connections from
the source of water supply to the heater coil, etc., for preparing hydro test.

17.3 We. will fill up the water on the heater coils, vent entrapped air, pressurize to the required hydro
test pressure with necessary test pumps, and offer the coils for inspection including assistance to
CLIENT Inspection team during the checking.

17.4 We. will drain the filled water on completion of hydro test and displace the entrapped water using
compressed air / nitrogen.

18.0 IBR Cordination

We will coordinate with the Directorate of Steam Boilers for the submission of reports,arranging their
visits and obtaining inspection reports and settling of fees etc

18.0 Damper servicing:

We. will carry out overhauling of the stack damper by cold / weld repairs, replace the wire ropes, if
required, check / prove the operability of the damper and obtain clearance from Operations.

We wil Icarry out Refractory jobs as required in the work details and as per Inspection. Refractory jobs
will include replacement / repairs to radiant / floor / convection / stack / convection ducting / brick
lining / castable / ceramic fiber as applicable. Castable refractory renewal will be done by Hand
application as required and patch repair by trowel application as per recommended application
procedures. Refractory repairs include welding of anchor hooks and supports and all such related
mechanical work.

20.0 Packing of Expansion gaps:
We. will pack the expansion gaps on the brick wall & and on the header box between plain tubes &
tube sheet holes using ceramic fiber blankets.

21.0 Painting:

We will carry out painting of Heater radiant shell casing, convection and stack as per the CLIENT
painting system specified in the furnaces work package. We will carry out surface preparation by
means of mechanical hand tool cleaning / supply and application of required paint including
consumables. We will erect suitable staging of the subject work. We will offer stage wise inspection for
CLIENT inspection authority. Contractor will strictly adhere to the CLIENT color-coding system. The
paint manufacturer batch Number and expiry dates for each batch of inward material will be submitted
to CLIENT for approval and record.

22.0 General Cleaning:

We. will remove the fallen refractory, insulation materials, debris & other materials inside the heaters
& ducts on completion of all activities and maintain the area in & around the furnace with better house
keeping.

23.0 House Keeping:

23.1 The work area will be kept clean and tidy always during the course of work.

23.2 Cleaning of debris will be done as and when such scrap / debris is generated and the same will
be disposed at areas designated for the same



23.3 The House Keeping of the work spot and surrounding areas will be our responsibility and cleaning
will be done on a day-today basis. )

23.4 Transportation of scrap / debris generated during the execution of work and disposal at
designated areas / scrap yard will be within the contractor’s scope of work.

24.0 Job completion & Startup Coverage:

24.1 We will carryout boxing up of all flanges with proper gaskets after obtaining necessary clearances
from Mfg. & EIC.

24.2 We. will do hot bolting during startup & commissioning of the pipelines and will provide start up
coverage for a max of 7 Days.

25.0 Multiple work fronts:
We. will plan the resources properly & execute in such a way that work can proceed simultaneously at

different locations without impeding into each other so as to complete the work as per schedule
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S:h SHILPI ENGINEERING . LTD.
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WORK INSTRUCTION REV001

WORK INSTRUCTION FOR AIR FIN COOLER [GENERAL]J:

1. Award of Contract.

2. Submit documents for commencing the work as per SOW. And completing the legal
formalities.

3. Submission of list of equipment, execution plan, Lifting Plan and other required details
as per CLIENT.

4, Mobilization of equipment, machineries, tools tackles, all necessary consumables etc.

from SEPL warehouse to CLIENT job location.
5 Unloading the arrived items to designated locations as per the instruction of CLIENT EIC.
6 Conduct the Safety inspection and tagging of machines, tool tackles & Equipment.
7. Obtain work permit to start preparation activities.
8 Line up of equipments at site.
9 Arrange scaffolding for working access.
10. Remove insulation wherever req. (Blind location).
11.  Obtain work permit.
12.  Blind as per blind list.
13.  Cover opening of tube side in cover type AFC
14.  Mark the header plugs for open (As per scope).
15.  Unbolt & open the header plugs which are marked by CLIENT.
16.  Pre inspection by CLIENT.
17.  Clean the internal tubes by hydro jetting.
18.  Clean the header plugs by manually.
19.  Postcleaning inspection by CLIENT.
20.  Repair works if any by SEPL.
21.  Obtain box up certificate.
22.  Re-install the header plugs with new gaskets.
23.  Hydrotest of the tubes.
24.  If any tubes leak and do the necessary as per inspection recommendation.

25.  Repair if any by SEPL.

The techmcal and intclicomal ITormanan Witien I 1his dociment 15 the property of SEPL., Any mlormaton herein may not be used of reproduced without the
written permission of SEPL who will safeguard its right accordingly to the civil and penal provisions of the law.
Prepared by: SEPL (Engineering Dept )

Page 1of 2
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WORK INSTRUCTION

REV001

26.
27.
28.
29.
30.

Final inspection by Client.
De-blinding as per blind list
Housekeeping.

Close all permits.

Handover of equipment to plant.

The technical and mellectual IIDIManon written i this document 18 the property of SEPL. Any IIGrmaton herem may not be sed or teproduced without the
written permission of SEPL who will safeguard its right accordingly to the civil and penal provisions of the law.

Page 2 of 2

Prepared by: SEPL (Engineering Department)
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S:: SHILPI ENGINEERING . LTD.
e

WORK INSTRUCTION REV0O01

WORK INSTRUCTION FOR DE-SUPERHEATER [GENERAL]:

o ® N o W

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Award of Contract.

Submit documents for commencing the work as per SOW. and completing the legal
formalities.

Submission of list of equipment, execution plan, Lifting Plan and other required details
as per CLIENT.

Mobilization of equipment, machineries, tools tackles, all necessary consumables etc.
from SEPL warehouse to CLIENT job location.

Unloading the arrived items to designated locations as per the instruction of CLIENT EIC.
Conduct the Safety inspection and tagging of machines, tool tackles & Equipment.
Obtain work permit to start preparation activities.

Erection of scaffolding if required.

Installation of Blinds as per blind list.

Insulation removal wherever required.

Drop/lift the De-superheater for the inspection and associated line for the flushing.
Dismantling of actuator and send to CLIENT workshop for overhauling as per CLIENTAL.
Pre-Cleaning Inspection by CLIENT

Internal cleaning or flushing, nozzle inspection.

Servicing/repair if any & Carrying out NDT by SEPL

Spray test to be done as per CLIENT.

Post Inspection of internals by CLIENT.

Install back the de-superheater with the actuator and associated piping.

Final inspection by CLIENT.

Box-up of de-superheater

De-blinding as per blind list.

Housekeeping.

Close all permits.

Handover of equipment to plant.

The technical and intellectual information written in this document is the property of SEPL. Any information herein may not be used or reproduced without the

written permission of SEPL who will safeguard its right accordingly to the civil and penal provisions of the law.

Prepared by: SEPL (Engineering Dept.)

Rev 00
Page1of1
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:: SHILPI ENGINEERING . LTD.
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WORK INSTRUCTION REV001

WORK INSTRUCTION FOR EXCHANGER [GENERAL]:

Cover opening, Bundle Cleaning & other related Activities:

1. Award of Contract.

2. Submit documents for commencing the work as per SOW. And completing the legal
formalities.

3. Submission of list of equipment, execution plan, Lifting Plan and other required details

as per CLIENT.

4, Mobilization of equipment, machineries, tools tackles, all necessary consumables etc.
from SEPL warehouse to CLIENT job location.

Unloading the arrived items to designated locations as per the instruction of CLIENT EIC.
Conduct the Safety inspection and tagging of machines, tool tackles & Equipment.
Obtain work permit to start preparation activities.

Line up of equipments at site.

o X N W

Arrange scaffolding for working access (This may be done as pre-TA activity, only
modification can arise during the job time).

10. Remove insulation wherever required

11.  Obtain work permit for the respective equipment.

12.  Blind the exchanger as per blind list.

13.  Unbolt & remove the channel covers & channel head as per scope.
14.  Pre inspection by CLIENT.

15.  Preparation for bundle pullout if required.

16.  Pull out bundle by using bundle puller & crane if required.
17.  Preliminary inspection of the shell & bundle.

18.  Shifting the pulled out bundle to the hydro-jetting yard.
19. Clean the bundle by high pressure water jetting.

20.  Clean the cover and channel head.

21.  Cleaning inspection by CLIENT.

22. If any bundle, Shell, Channel head & cover etc. repair works found by CLIENT Al,
rectification by SEPL

The techmical And IMENECTUal INTGTMAGEN WITTED 11 this QOCUMENT 15 The PTOPery o] SEPL. ANy INTATMAGON NCFEin MAY DOt BE Used OT TEproduced WIThOUT me
written permission of SEPL who will safeguard its right accordingly to the civil and penal provisions of the law.
Prepared by: SEPL (Engineering Dept.)
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WORK INSTRUCTION REV001

23.  Support for ECT, RFET, WFMPT etc. if required by CLIENT agency.

24.  Assistance for re-tubing activities of CLIENT hired agency.

25.  Assistance for refractory works for CLIENT hired agency.

26. Replacement of impingement plate as per SOW.

27.  Inspection by CLIENT after the repair works.

28.  Shift the bundle after CLIENT clearance for insertion from Hydro jetting yard.
29. Insert the bundle after CLIENT clearance for pulled out exchangers and proceed HT.
30. Install the Test ring and channel head for the shell side hydrotest.

31.  Preparation for the shell side Hydro test.

32.  Shell side Hydro test.

33. Inspection by CLIENT.

34. Remove Testring.

35. Install floating head & channel cover with new gasket.

36. Tube side Hydro test.

37. Inspection by CLIENT

38. Install the remaining components and preparations for combined hydrotest.
39. Combined hydrotest.

40. Final inspection by CLIENT.

41.  De-blinding as per blind list

42.  Housekeeping.

43.  Close all permits.

44. Handover of equipment to plant.

The techmcal and miellectual IMIOrmanon WITHen N (15 QOGUment 1& the property of SEPL. Any informanon herein may not be used or reprodaced without the
written permission of SEPL who will safeguard its right accordingly to the civil and penal provisions of the law.
Prepared by: SEPL (Engineering Dept )

Page 2 of 2
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) SHILPI ENGINEERING . LTD.
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[ WORK INSTRUCTION REV001

WORK INSTRUCTION c

1, Award of Contract.

2. Submit documents for commencing the work as per SOW. and completing the legal
formalities.

3. Submission of list of equipment, execution plan, Lifting Plan and other required details
as per CLIENT.

4, Mobilization of equipment, machineries, tools tackles, all necessary consumables etc.

from SEPL warehouse to CLIENT job location.

Unloading the arrived items to designated locations as per the instruction of CLIENT EIC.
Conduct the Safety inspection and tagging of machines, tool tackles & Equipment.
Obtain work permit to start preparation activities.

Blinding of piping & Disconnection and LOTO of fuellines.

o ® N o U

Manhole / Explosion doors opening of furnace and vessel.

10.  Removal of burner assembly.

11.  Vessel Entry preparation as per CLIENT Procedure.

12.  Safety inspection, Gas monitoring, 02 check (Each 2 hrs intervals)

13.  Erection of internal scaffolding in incinerator furnace.

14.  Erection of external and internal scaffolding where ever required for stack
15.  Pre-Cleaning Inspection.

16.  Drop the burners for servicing.

17.  Burner tip and ignitor Inspection.

18.  Burner tip, ignitor, soot blower etc. repair/replace if any.

19.  Furnace coils inspection and repairs if any.

20. Incinerator dome cover removal and assistance for burner tiles removal and fixing.
21.  Anchors cutting job for furnace and stack if any as per CLIENT Al.

22.  Anchors welding for furnace and stack as per Al requirement.

23.  Maintenance of dampers, chock rings, thermocouples removal in installation.

24. Inspection assistance for non-metallic bellow and repairs if any recommended by
CLIENT Al.

"The technical and ntellectual TnloTmAabon Wilien 1 tHie QoCUment 16 the Property of SEPL, Amly INTQrManon NErein may nof be Used Of reproguced without the
written permission of SEPL who will safeguard its right accordingly to the civil and penal provisions of the law.
Prepared by: SEPL (Engineering Dept.)
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! WORK INSTRUCTION REV001
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25.  Stack nozzle MOC: Metallurgy upgradation job as per SOW.

26.  Cutting, Grinding and welding of nozzles as per CLIENT Al and NDT test where ever
required.

27.  Assistance for application of refractory by CLIENT agency for both furnace and stack.
28.  Refractory Curing. Inspection by CLIENT Al

29. Re-install of Burner assembly.

30. Heat Exchanger Screen Tube & Evaporator inspection if required.
31.  Welding of thermocouples if required.

32. Incinerator Internal inspection.

33. Internal Cleaning after repairs.

34.  Post Cleaning Inspection by CLIENT.

35.  NDT Inspection by Al after weld repairs.

36. Removal of internal scaffolding from furnace and stack.

37.  Final Inspection by Al and clearance for box-up.

38.  Box-up of manways of furnace and incinerator vessel.

39.  Water filling for IBR hydrotest of steam drum.

40. IBR hydrotest of steam drum & waste heat boiler.

41. Inspections by Al & IBR Inspector.

42.  De-blinding as per blind list.

43.  Housekeeping.

44.  Close all permits.

45.  Handover of equipment to plant.

The technical and mte]]ecr'u.n]_m'.'tonqm.an WTitien 1 tH1s QoCUmENt 15 the Property ol SEPL. Any mlormation herein may not be used or reproduced without the
written permission of SEPL who will safeguard its right dingly to the civil and penal provisions of the law.
Prepared by: SEPL (Engineering Dept.)
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Mita S. K. Private Linuted

TEST REPORT

Name & Address of the Customer : Report No. : WB/ED-2588A

INDIAN OIL CORPORATION LIMITED Date :30:092021
P.O.- Haldia Oil Refinery, Sample No. :MSKGL/ED/2021 -22/09/00860
Pin - 721606 Sample Description : VOC Monitoring

Ref. No. & Date : 26525063, dtd - 12.08.2020

Date - 22/07/2021
iArea - DHDS BLOCK
Location - MSQU AREA
Unit No - 85,86 & 87
Equipment No| Description Prassure
Gauge
(pPV)
Suction 0 0 0
Discharge (o] 0 0
87 PM-O18 ?uction Not Runni_ng Not Running | Not Running Not Running
Discharge |Net Running| Not Running | Not Running
Suction 2 0 0
Discharge | O 0 0
Suction  |Not Running| Not Rl_mning Not Running
Discharge |NotRunning| Not Running | Net Running
Suction |Not Running| Not Running | Not Running .
87 PM-52A = - : Not Running
Discharge |Not Running| Not Running | Not Running
Suction |Not Running| Not Running | Not Running X
87 PM-528B Not Running
Discharge |Not Running| Not Running | Not Running
Suction 0 0 0
Discharge 0 0 0
Suction 0 0 0
Discharge 0 [ (¢} 0

87 PM-01A

87 PM-51A

87 PM-51B Not Running

87 PM-53A

87 PM-53B

Contd to Fage-2

- The results relate only 10 the itern(s) tested.
®  This Test Report shall not be reprofured cxceps in full, withous the permisston of Mitra S.X Private Limiwd.

Head Office: Shrachi Centre (5th floor). 748, A_J.C. Bose Road, Kolkata - 700 016. West Bengal, Indla.
Tal. - 91 33 40143000 / 22650006 / 22650007 Fax = 31 33 22650008
Email : info@mitrask.com. Website: www.milrask.com




~ MittaS. K. Private Linited

WBJ/ED-2588A

Equipment No

Description

Valves
(PPM)

Flange
(PPM)

Prassure Gauge
(pPMm}

87 PM-02A

Suction

0

0

0

Discharge

0

0

0

87 PM-02B

Suction

Not Running

Not Running |

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

85 PM-08A

Suction

0

0

0

Discharge

0

0

0

86 PM-08B

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

85 PM-12A

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

85 PM-12B

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

85 PM-11A

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Runining

Not Running

86 PM-118

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

85 PM-01A

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

86 PM-01B

Suction

0

0

0

Discharge

0

2

0

85 PM-03A

Suction

0

0

0

Discharge

0

0

0

85 PM-038

Suction

Not Running

Not Running

Not Running

Discharge

Not Running [ Not Running

Not Running

Not Running

85 PM-85B

Suction

Not Running i Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

85 PM-85A

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

Contd to Page-3

The results relate only o the item(s) tested.
This Test Report shail not be reprodhuced except in full, withowt the permission of Mitra S.X. Privaie Limtied.

Head Office: Shrachi Cenire (5th floor), 74B, A_J.C. Bose Road, Kolkata - 708 016. West Bengal, India.
Tal. £ 91 33 40143000 / 22650006 / 22650007 Fax =91 33 22650003
Email : info@mitrask.com Website: www,mitrask.com
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Mitra S. K. Private Limited

Page-3

ey

WB/ED-2538A

Equipment No l Description [ valves Flange Prassure Seal

(PPM)

(PPM)

Gauge
(PPM)

(pPM)

85 PM-82A

Suction

| Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Ruaning

85 PM-82B

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

86 PM-048

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

86 PM-04A

Suction

0

0

0

Discharge

0

0

0

86 PM-05B

Suction

0

0

0

Discharge

0

0

0

86 PM-05A

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

87 PM-56B

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

87 PM-56A

Suction

0

0

0

—

Discharge

0

0

0

85 PM-26A

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

87 PM-106A

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

86 PM-02A

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

86 PM-028B

Suction

0

0

0

Discharge

0

0

0

85 PM-27A

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

85 PM-27B

Suction

Not Running i_

Not Running

Not Running

Discharge

| Not Running

Not Running

Not Running

Nat Running

Contd to Page-4

The results relate only to the item(s) tested.

This Test Roport shall not be reproduced except in fuall,

withaut the permission of Mitra S.K. Private Limiied.

Head Office: Shrachi Centre (5th Noor), 748, A.J.C. Bose Road, Kolkata - 700 016, West Bengal, Indla:
Tel + 81 33 40143000 1 22650006 /22650007 Fax : 91 33 22650008
Email * info@mitrasi.com. Website: www.mitrask-.com

Page 3 of 8
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-,_ Mitra S. K. Private Limted m

“SPECTION

WB/ED-2588A

Equipment No—l[ Description| Valves Flange Prassure
1 (PPM) (PPM) Gauge {PPM)
(PPM)

I
l Suction Not Running | Not Running | Not Running

87 PM-55A Not Running

Discharge | Not Running| Not Running [ Not Running

Suction | Not Running | Not Running | Not Running )
87 PM-55B = T = - ——{Not Running
Discharge | Not Running| Not Running | Not Running

Suction Not Running | Not Running | Not Running .
87 PM-138 . = - —Not Running
Discharge | NotRunning| Not Running | Not Running

Suction Not Running | Not Running | Not Running )
87 PM-13A +—— - - —Not Running
Discharge | Not Running| Not Running | Not Running

Suction Not Running | Not Running | Not Running 3
85 PM-87A = ——Not Running
Discharge | Not Running| NotRunning | Not Running

Suction Not Running | Not Running | Not Running )
87 PM-104 = - = ——Not Running
Discharge | Not Running| Not Running | Not Running

Suction Not Runni Not Running | Not Runnin
85 PM-28A ouct i e 18 INot Running
Discharge | Not Running | Not Running | Not Running

Suctiol Not Runni Not Runni Not Runnin,
85 PM-288 on p oL anane LUl " ot Running
Discharge | Not Running | Not Running | Not Running

Suction Not Running | Not Running | Not Running i
85 PM-23A . = - ——Not Running
Discharge | NotRunning| Not Running | Not Running

Suction Not Running | Not Running | Not Running 3
85 PM-23B = - = ——Not Running
Discharge | Not Running| NotRunning | Not Running

Suction | Not Running | Not Running | Not Runnin
85 PM-258 - £ € £ Not Running
Discharge | Not Running | Not Running | Not Running

Suction Not Running | Not Running | Not Runnin,

85 PM-25A : s i 8 INot Runring

Discharge |NotRunning | Not Runring | Not Running
Suction | Not Running | Not Running | Not Running

Discharge | Not Runn_ing] Not Running | Not Running

85 PM-24A Not Running

Contd to Page-5

- The results relate only 1o the item(s) tesied.
& This Test Report shall not be repraduced except in full. withoui the permission of Mitra S.K. Private Limited.

Head Office: Shrachi Centre (5th floor), 748, A.J.C, Bose Road, Kolkata - 700 016. West Bengal, India Pace 4 of 8
Tet, : 91 33 40143000 / 22650006 / 22650007 Fax : 91 33 22650008 e
Email : info@mitrask.com. Website: www.mitrask.com




" MitraS. K. Private Limited

WB/ED-Z588A

Equipment No | Description

Valves
(PPM)

Flange
(PPM)

Prassure
Gauge
{PPM)

(PPM)

85 PM-24B

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

85 PM-21A

Suction

0

1

o]

Discharge

0

0

0

85 PM-21B

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

-

85 PM-22A

Suction

0

0

0

Discharge

0

0

0

85 PM-228

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

85 PM-81A

Suction

0

0

0

Discharge

0

0

0

85 PM-81B

_ Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

85 PM-018

Suction

0

0

0

Discharge

0

0

0

85 PM-01A

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

85 PM-028B

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Runn_ing

Not Running

Nct Running

85 PM-02A

Suction

0

0

0

Discharge

0

1

0

85 PM-038

Suction

0

0

0

Discharge

0

0

0

85 PM-03A

Suction

Not Running

Not Running

Not Running

Discharge

Not Running

Not Running

Not Running

Not Running

. The resuits relate only 1o the item(s) tested.
@ This Test Repori shall not be riproduced except in full, without the permission of Mira S. K. Private Limited.

Head Office: Strachi Centre (5th floor), 748 A J.C. Bose Road,

Kolkata - 700 016 Waest Bengal, India

213

Page S of
Tel. 19133 40143000 / 22650006 { 22650007 Fax . 91 33 22650008 Page 5 of 8
Email : info@mitrask.com. Website: www.mitrask.com




214

=0 Mitra . K. Prvate Limited

WRB/ED-2588A

(PPM) | (PPM) |  Gauge (PPM}
(PPM)

Equipment No\Description Valves \F|ange| Prassure Seal

Suction

87 PM-101A -

Suction
87 PM-101B

Discharge
Suction
Discharge |
Suction
Discharge
Suction
Discharge

85 €-22C

85E-27

e

85 E-25A

85 E-258B

Suction |

\o

87 E-51A
Discharge

Suction

\

ol|lo|o|O

oclo|lololo|o|e

87 £-51C :
Discharge

Suction

87 E-51D

87 E-51E

85 PM-298

!

Contd to Page-7

The results relate only to the item(s) tested
This Test Report shall not be reproduced exeept in full withoit the permission of Milra S Private Limited

Head Office; Shrachi Centre (Sth floor), 748, A.J.C. Bose Road, Wolkata - 700 016, West Bengal, India Pave 6 of 8
Tel. - 5133 40143000 ( 226500061 29650007 Fax : 91 31 22650008 o
Email | info@mitrask.com Website: www milrash.com




Mitra S. K. Private Limited

WBIED-2588A

Equipment No | Description

Valves
(PPM)

Flange
(pPM)

Prassure
Gauge
(pPM)

Seal
{PPM)

Suction

Not Running

Not Running

Not Running

85 PM-29A

Discharge

Not Running

Not Running

Not Running

Not Running

Suction

0

0

0

85 PM-80B

Discharge

0

0

0

Suction

Not Running

Not Running

Not Running

85 PM-80A

Discharge

Not Running

Not Running

Not Running

Not Running

Suction

Not Running

Not Running

Not Running

85 PM-04B

Discharge

Not Running

Not Running

Not Running

Not Running

Suction

0

0

0

85 PM-04A

Discharge

1

0

0

Suction

Not Running

Not Running

Not Running

85 PM-1068B

Discharge

Not Running

Not Running

| Not Running

Not Running

Suction

0

0

0

85 PM-106A

Discharge

0

0

0

Suction

Not Running

MNot Running

Not Running

85 PM-101A

Discharge

Not Running

Not Running

Not Running

Not Running

Suction

0

0

0

85 PM-1018

Discharge

Suction

85 PM-102A

Discharge

0
9
0

0
0
4]

0
0
0

N

Contd to Page-8

o The results relate only to the item(s) tésted.

®  This Test Repors shall nat be reproduced excegt in full, without the per

af Mitra S.K. Private Limited.

Hrad Offices Shrachi Centre (5th floar), 748, A J.C, Bose Road. Kolkata - 700 016. West Bengal, India
Tel 291 33 40143000 /22650006 / 22650007 Fax : 91 33 22650008
Emal LintoGimtrask.com. Website: www.mitrask,com
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s Mitra S, K. Private Lmuted

WB/ED-2588A

Equipment No | Description [ Flange Prassure Gauge
(PPM) {(pPM)

Suction 4] o [}
85 PM-102B —
Discharge 2 0 0

Suction Not Running | Not Running Not Running :
85 PM-1058B = = = - Nat Running
Discharge | NotRunning| Not Running Not Running

Suction Not Running | Not Running Not Running A
85 PM-105A i . - - Not Running
Discharge | NotRunning| Not Running Not Running

Suction 0 ‘ 0 0
Discharge 0 0 0

Suction | Not Running [ Not Running Not Running .
85 PM-104B = 1 = - = Not Running
Discharge | Not Running | Not Running Not Running _I

Suction 0 0 0 |
85 PM-103A 1 0
 Discharge 0 0 0

Suction Not Running | Not Running Not Running )
85 PM-1038 —— = - = Not Running
Discharge | Not Running | Not Running Not Running

Suction | Not Running | Not Running Not Running i
85 PM-93B - = =~ - Not Running
Discharge | Not Running| Not Running Not Running

85 PM-104A

i

Suction Not Running | Not Runnin, Not Runnin,
85 PM-93A > 1 L O _Not Running
Discharge | Not Running | Not Running Not Running

Suction Not Running | Not Running Not Running )
85PM-928 - = - Not Running
Discharge | Not Running | Not Running Not Running

Suction Not Running | Not Running Not Running .
85 PM-92A . = - . Not Running
Discharge | Not Running | Not Running Not Running |

for Mi . Private Limited
Report Prepared By @fb/ x
atory

Authorised Si

. The resuits relate onty f0 the item(s) tested
®  This Test Repor: shall not be reproduced exoept in full, withious the permission of Mira S Private Limiwd

Head Office: Shrachi Centre (5th floor). 74B, A.J.C, Bose Road, Kolkata - 700 016. West Bengal, India Pave S eof 8
Tel.: 91 33 40143000 / 22650006 / 22650007 Fax : 91 33 22550008 =
Email . itHo@mitrask.com. Website: www.mitrask.com




217

Vendor No.: 11922892 Tender No. 600C-001

SHILPI ENGINEERING PVT LTD Work Order No.: 26699602

212, 2nd Floor, Shubham Comm Complex | Work Order Dt.: 07.12.2020

Plot No. 1 & 3, Sector-11

New Panvel,Navi Mumbai Work Order Value: INR 340,547,432.40
MUMBAI-410206 Rs.THIRTY-FOUR CRORE FIVE LAC

India FORTY-SEVEN THOUSAND FOUR HUNDRED

Tel No. 1 912227467735 THIRTY-TWO & PAISE TWENTY ONLY

Tel No. 2 919324403514
Fax 912227468772

Vendor Email: SHILPIENGG@REDIFFMAIL.COM

r

Expecting supplies from : SHILPI ENGINEERING PVT LTD (11922892)

NOTE: ANY CHANGE IN SUPPLYING LOCATIONS SHALL BE IMMEDIATLEY INTIMATED
TO EIC.

EIC Email: SHRESTHS@INDIANOIL.IN

Subject:

Composite Works for Revamp of Linear Alkyl Benzene (LAB), Project
Gujarat Refinery, Imndia.

DETATLED LETTER QOF ACCEPTANCE (DLOA)

Kind Attn: SHILPI ENGINEERING PVT. LTD
E-mail: SHILPIENGG@REDIFFMAIL.COM

Dear Sir,
In continuation of our Fax of Acceptance No.- RHQCC/2020-21/FOA/093 dated
06.11.2020, we are pleased to issue this Detailed Letter of Acceptance (DLOA).

page 2
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Vendor No. 11922892 W.0. No.: 26699602

Contractor Name:SHILPI ENGINEERING PVT LTD Date:07.12.2020

O.Lev. Item No Quantity Unit Rate Amount

Sr.No. Item Description

00430 1.3.2.3 60.000 M 205.00 12,300.00

NB 16.0 INCH TO NB 24.0 INCH - Rs.TWO HUNDRED Rs .TWELVE
FIVE ONLY THOUSAND THREE

HUNDRED ONLY

00440 2

"CARBON STEEL PIPING (IBR) (ABOVE
GROUND) Transportation of all piping
items from OWNER'S storage point to
worksite/work shop, supply of all
consumables, all

toolstackels, construction equipment
(cranes, farana etc.) labors etc.,
Establishmentof PQR, WPS & welder
qualification test for
similar/dissimilar material, fabrication
including cutting, edge preparation
(inclusive of grindingthe edges of
pipe, pipe spools,\fittings, flanges
etc. to match with themating edges of
uneven/different thickness wherever
required), fit-up,bending, preheating
wherever required, welding for
similar/dissimilarmaterial, threading
and laying of pipes and pipe spools
over sleepers,overhead racks and at all
elevations, including all related
scaffolding, hook-ups with existing
piping, connecting with equipment
nozzles,installation of strainers,
steam traps, orifice assemblies,
spraynozzles, rotameters, sample
connections, sample coolers, closed
samplesystem cabinets etc., tappings
for pressure gauges, thermowells,
fixingof gaskets, bolts, nuts including
application of torque whereverrequired
& all other inline instruments and
fittings, like elbows,reducers, tees,
flanges, spectacle blinds and spacer &
blinds, pipingspecials such as miters
and fabricated fittings, vents, drains
(butexcluding reinforcing pads), welded
valves up to 40 NB, Steam
Supply/Condensate Recovery stations
(Cast/Fabricated), Sight glass, Quick
fixcoupling, Supply & welding of

page 12
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Indian Qil Corporation Limited
150 9001/ 15O 14001/ OHSAS 18001 Haldia Refinery, RO.: Haldia Oil Refinery-721606

District : Purba Medinipur, West Bengal

Website ; www.iocl.com, E-mail : haldiarefinery@indianoil.in
ﬁ"ﬂi‘l’ﬂ\_ﬂ HHI Fax : 91-3224-252141, Phone : 91-3224-223270

Refineries Division

-01™ Dec, 2021

To

Asst. Environmental Engineer (I/C)

West Bengal Pollution Control Board

Haldia Regional Office, Super Market Building (3 Floor),
Durgachak, Haldia, Purba Medinipur, Pin-721602

Kind Attention: Shri Prasoon Mondal, Asst. Environmental Engineer (I/C)
Subject: Declaration letter for shutdown of some process units due to M&l job in I0CL Haldia Refinery
Sir,

Indian Qil Corporation Ltd, Haldia Refinery has been planned for partial shutdown of following process
units for maintenance and inspection related activities from 1% Dec’2021 to 21% Jan'2022:

(1) Crude Distillation Unit-1l (CDU-II)

(2) Vacuum Distiltation Unit-I (VDU-1)

(3) Resid Fluidized Catalytic Cracking Unit (RFCCU)

(4) Hydrogen Generation Unit-1 (HGU-I)

(5) Motor Spirit (MS), Naphtha Hydro-treater Unit (NHDT) & Prime Gasoline Units (Prime G)
(6) Dieset Hydro-Desulphurization Unit (DHDS)

(7) Catalytic Reforming Unit (CRU)

(8) Sulphur Recovery Unit-Il, Sour Water Stripping Unit & Amine Regeneration Unit

Some process units like Once Through Hydro Cracker Unit (OHCU), Diesel Hydro-treater unit {DHDT) and
Kero Hydro-Desulphurization unit (KHDS) will also be taken into shutdown for one week period.

This is for your kind information please.

Thanking you.

Yours Sincerely

o\l i
Dy. General Manager (HSE)
IOCL Haldia Refinery,
Haldia, Dist: Purba Medinipur
Pin-721606
Tel. — 03224 223607, 252445

| Daniel Raj

Weltga Frted : Sf-9, et e S Hef, 9 (9 HaE, e - 400 051
Regd. Office : G-9, Ali Yavar Jung Marg, Bandra (East), Mumbai, Maharastra-400 051
CIN - L. 23201 MH 1959 GOI 011388



ReETw
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Indian Oil Corporation Limited

Haldla Refinery, PO.: Haldia Oil Refinery-721606

District : Purba Medinipur, West Bengal

Webstte | www.iocl.com, E-mail : haldiarefinery@indianoil.in
Fax : 91-3224-252141, Phone | 91-3224-223270
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Haldia
02.12.2021
To,
Shri. B. Vinod Babu
Scientist E & DH, IT Division,
Central Pollution Control Board,
Parivesh Bhawan. East Arjun Nagar. Delhi — 110032

Subject: Declaration letter for shutdown of some process units due to M&I job in IOCL
Haldia Refinery ‘

Sir/Madam,

This is to inform that IOCL Haldia Refiner has undergone planned shutdown from 1st Dec’21
21st Jan’22.

In view of the above, following process units in Haldia refinery in connection to stacks
configured in OCEAMS portal are scheduled to be under M&I shutdowny/idling as per plan
during below mentioned period :

Unit Name : ; _ . | Planned Stack analysers
SN | e gté‘éfngtﬁggﬂaﬂﬁis " | shutdown/idling | (SO2,NOX,CO,PM)
shutdown ' P duration offline in OCEAMS
| coug a) STACK_8 CDUIMAIN | 13th Dec'21- 16th
b) STACK 9 CDUI TRIM | Dec21
13th Dec21- 16th
2 | vDU-I STACK 19 VDU 2 Dec’21
13th Dec'21- 20th
3 | OHCU STACK 24 OHCU Dec21
2) STACK_22_HGUZ_PDS
b) 13th Dec'21- 19th
4 |HGUI STACK 23 HGU2_REFOR | Dec21
MER
27thNov21 - | SOZNOX, COPM :
5 |HGUI m%K—zl—HGU—I—REF O | 17th yan22 since 09:15 hrs on
(Ongoing) 01.12.2021
0Tst Dec21- 21st | SO2,NOX,CO.PM :
6 | RFCCU STACK_20 FCC Jan22 since 11:15 hrs on
(Ongoing) 01.12.2021

Wit e : Sft-9, arelt g st unt, wRy (&) He&, R - 400 051
Regd. Office : G-9, Ali Yavar Jung Marg, Bandra (Easf), Mumbai, Maharastra-400 051
CIN - L 23201 MH 1959 GOI 011388



Unit Name : SN AT (2 11T Stack analysers
S L Ser Stativn (S‘ag%‘l‘\g“,‘“_-‘_’i) 2™ | shutdown/idling | (SO2,NOX,CO,PM)
shutdown | OCEAMS/CEMS portal | 3, ion offline in OCEAMS
7 | cpu-nn a) STACK_10_CDU2MAIN | 06th Dec'21- 13th_
b) STACK 11 CDU2TRIM | Jan22
8 | vpu a) STACK_12_VDU1 06th Dec'21- 13th
b) STACK 13 VDUITRIM | Jan22
SRU-II (U- : 13th Dec'21-
9 |28 STACK_16 SRU 2 02nd Jan'22
DYIP Block |a) STACK 25 DCU
10 (DCU, b) STACK 26 CGO_HDT 12th Dec'21- 27th
CGO-HDT - - Dec'21
& MHC)
a) ETP-1 COD, BOD, TSS,
pH analyser
11 | ETP b) ETP-2 COD, BOD, 13th Dec21- 16th
TSS, pH analyser Dec21
¢) ETP-3 COD, BOD,
TSS, pH analyser
17th Nov'21 - SO2,NOX,CO,PM :
12 | TPS Boiler-4 | STACK 4 TPSBOILER 4 17th Dec'21 since 14:15 hrs on
(Ongoing) 17.11.2021
GT-2/ 13th Dec'21 -28th
13 | HRSG-2 STACK 6 GT2 Dec'21

Hence, the stack emission analysers (SO2,NOX,CO & PM) cormresponding to above
stations in OCEAMS portal are being taken in offline mode from CPCB data connectivity
leading to non-availability of its data in online CPCB server, as the units are going under S/D
or idling subsequently .

Any abnormal reading/ exceedances/ alarms generated in CPCB server during below

mentioned period from the abovementioned stacks may please be ignored.

The online data connectivity of these stacks to CPCB server will be made operational/online
on start-up of these units and the same shall be intimated accordingly.

This is for your kind information please.

Thanking you

I Daniel Raj
) K@-“ﬂ? Dy General Mapager—HSE
2 W‘“-mﬁeﬁ' S $8E) I0CL-Haldia Refinery
. = + m- . ﬁﬁ'ﬁﬂ!‘
1 Darieh 8 e o, B ey
RAEE T Haldia
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Yours Faithfully



