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SYNOPSIS

As per the present status of the construction progress of
the complex, the plants under Phase-1 are likely tc be
completed mechanically and start commissioning towards end
1992. In view of this, with the consent of UNDF. ARPFC
advised the conesultants-team to  provide technical
assistance for Precommissioning, Commissioning and Start-
up operation’ under final phase of this contract for
‘Management Consultancy Services® of OUNIDO with Indian
Petrochemicales Corporation Limited, Vagodara. India to
M/s.Arak Petrochemical Complex, Arak, in Islamic Republic of

Iran.

Based on documents furnished by ARPC, consultants carried
out its analysis, held series of meetings discussicns and
tz procszs units, vtilities and offsitec of ARPC site
at Arak. Due to secrecy agreement with process Licensors
access to process information and  operation  manuals and
catalogues was limited. With assistance from home-office,
for support services like opsrational safety, tech-services,
maintenance engineering services operational control room,
tra.ning snvironmsnt and eccology, risk assessment and
disaster management areas were taken up tc provide basic
concept and mystem development for precommissioning,
commissioning and =start-up and stabilised operations of

phase-1 plants. It will also be useful and applicable for

(1ii)
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post operational needs like good maintenance practicas,
technnlegical support to over come teething troubleand alko
strong safety basis to ensure smooth and safe cperation of
plants. Sepsarate chepter on esach subject is incorporated in

report.

Organcgram for “Area Management® was developed with complete
arsa responsibii;;;-;;;i;;;;é-;;fety. technical services and
for functions of conztruction personnel. For successful
commissioning and smocoth take over for operation and
maintenance of wunits, this typs of work organization is
suggssted. Az a prerequisite, emphasis was given for safety
audit and support services neseded for plants. Technical
audit by MC and Hazop studies for potential risk area are

recommended .

Pre-commissioning, commissioning and start-up schedules
issued by MC were examined for its effectiveness, deployment
o5f manpower by UC, M, Vendors and ARPC. Constructicn
progress status review and analysis made and comments were
issued to ARPC. Other important aspects viz. storage and
preservation, testing and inspection, checking for
completenass, planning of spares etc are also briefly

mentioned in the report.

(iv)
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Thus the report provides;
of precommissioning, commissioning and start-up by
operations =azand technical services management from

construction manaeement in ARPC.

- Systen development for vital support services to be

introduced right from pre-comnissioning stage of phase-

1 units.

- Specific recommendation for post operative assistance

for sustained procduction.

Technical asszistance as requezted wzz also provided for
evaluation of plot plan and arrangement in technical

building, chemical laboratory, effluent treatment plant

etc.

Based on study and discussion, recommendations given by
consultant -team appsared to bs acceptable to ARPC and shall
be implemented over a duz courze of time. Given hereunder
are soms of the areas for which ARPC may like +to have
consultancy ssrvices. This has been divided in (A) short
term consultancy services for a pericd of 3 to 6 months by
engaging Conzultant having experience in relevant field in

spacific area and (B) long term consultancy services for a

pariod of 1 to 2 years.

(v)
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A short term Consultancy Services Area

[N

To set vp Maintenance Engineering Services Department
for the centralised functions as a suppert to plant
operations. The services from this department will be
available for preventive/predictive maintenance and
shutdown planning, special care for the rotating
machines (monitoring smd maintaining the performance),
centralised workshop services in each discipline,
maintenance procedures/systems in the plants possibls
development for 1indigenous substitution, training

maintenance personnel, etc.

Safety at ARPC site for construction work is not given
asdequate 1mpertance dune ta lack of knowladgse  and
experience. Therefore, for setting up safety servicsee
to suit the need of precommissioning, commiegsioning,
and sustained safe operations and production
thereafter, ARPC 15 sadvised to avail Consultancy

Services from operating company.

For Ambient Air Monitoring and stack emigsion
monitoring system along with hardware and softwars
specifications. AKPC should concsider assistance from
experts in the field. Study should include corelations

with meteriological data and EIA study.

(vi)
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Risk assessment and disaster management of process
plants, utilities and offsite facilities along with

draving up of onsite and offsite emergency plan can be

considered for Consultancy Services.

Laboratory and Process engineering/technical services
can be well organised by associating consultant to have

organised approach for the same.

Long term Consultancy Area

1. Looking to prevailing situation at site and as per
present status of contracts with UOC, CC and MC,
these all will be over after performance and
guarantee test runs. ARPC will have to taks over
plants to be operated by their own employeas.

Although intensive training is provided to enginesrs

and technicians, experienced people are few and,

difficult to recruit locally. Hence poet
Commissioning Consultancy Services or assistance for

a period of two years from operating company is

advisable.

2. In certain specific areas where debottlenecking 1is
identifisd, durirng the commercial overations of two
years, ARPC may engage expertise from operating
companies for a specific period. This will help in

improvement of quality and quantity of production.

(vii)
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On approval of Draft Final Report in December, 1992, UNDP

suggested to include the following in Final repert

» Effective management of a Chemical Complex operation (like
Future Arak Petrochemical Company), appropriate Central
Communication System, System’s Organizational Structure, its
establishment and functioning, Staffing and

Duties/Responsibilities of key personnel.

To incorporate the above requirement in this report a
separate Chapter is devoted on level concept of management to
build up team work and to reduce Hierarchial Management
System. Alsoc it gives typical organizational structure for
production/operation oriented management. ARFC may like to
engage Managemzant Consultancy Services for providing
assistance in setting up organizational structure for all
functions related to opevations for maximizing plant/hnit

capacity utilization.

(viil)
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: SUMMARY OF DEFINITIONS

PROCESS UNIT

OLEFINS

PYROLYSIS GASOLENE HYDROGENATION

LINEAR LOW DENSITY POLYETHYLENE
BUTENE-1

HIGH DENSITY POLYETHYLENE
PCLYPROFYLENE

ACETIC ACID

VINYL ACETATE

BUTADIENE

FOLYBUTADIENE RUBBEF

ETHYLENE OXIDE/ETHYLENE GLYCOL
ETHANOL AMINE

0X0-GAS/2-ETHYLENE HEXANOL

UTILITIES AND OFFSITES

COOLING TOWER SYSTEM/COOLING WATER

DEMINERALISED WATER UNIT

POWER GENERATION

NITROGEN AND OXYGEN

PLAFT AND INSTRUMENT AIR

STEAM GENERATION UNIT

WASTE HEAT RECOVERY GENERATORS

ABREVIATION

OL
PGH
LLDPE
B-1
HDPE
PP

AA

VA

BD
PBR
EO/EG
EA

0X/2-EH

P.GEN.
N2/02
PIA
S.G.
WHRG

(ix)
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CHAPTER 1 : INTRODUCTION

A Project entitled " Management Consultant Services for
Arak Petrochemical Compiex ™ was approved in September 1985
to provide technical assistance to Arak Petrochemical
Complex. The consultants® reports on proposed =~ made of
Arazk Petrochemical Complex were subritted to the government.
Acs a resnlt of these recommendations Arak petrochemical
complex requested for further UNDP technical assictance,

through access to internationally quilified consultants.

inited Naticns Industrial Development Organization,
Contract Section , General Services Division, Vienna,
psctria , reguested Indian Petrochemicals Corporation LTE,

Vadodara , India to provide technical assistance to Arzk

Petrochemical Complex .

Any such services is of course made up of the various
component :@ scientific, technical and managerial skills.Each
of this has its place ; none is an end in itself. Project
management revolve around preparation of fesibility report ,
tying up technolcgy , purchase of know-how , detailed engi-
neering , construction , comnpissioning and start-up activi-
ties , all these activites cre aimed at development and
encouragement of indigenous resource utilisation and creat-

ing self reliance.

113 % kR viname Y
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IPCL"S experience in above field and with commissioning of
14 plants in 1978-79 almost at one stroke-a feat that teo
this day , is acknowledged as a rarity in In arnational
Chemical Manufacturing Business. Today operations backed-up
by an integrated cffsite facilities , energy conservation
( aversge reduction by ~ver 3X per year) , strong base of
integrated health , sa::ty , environment and ecology desci-
pline , active research and development work , intensifled
training programne , synchtonisiné,in-put of raw materials ,
chemicals . spares and regular predictive and preventive
maintanace planning , have achieved over Ninety percent of
installed capacity , and almost consistently handling cver

one million tonnec of various liquid and gaseous products.

it is with this recognition of actual working of Indian
Petrochemicals Corporation LTD , in devevoping countries of
the world that IPCL accepted to participate to provide

technical assistance to Arak Petrochemicals Complex , Arak.

The contract between the United Nations Industrial
Development Organization and the Indian Petrochemicals
Corporation LTD , for provision of management consultancy
services to the Arak Petrochemical Complex in the Islamic

Republic of Iran , was cigned in May 1990
We trust and wish , this final terminal report on

management consultancy services, for Arak Petrochemical

Complex.
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Arak will be a useful reference source for providing ade-

quate and effective guidarnce in developrent and implementa-

tiocn of systexs fcr monitering and centrol during pre con-

niccsioning

v Coxrissicning and start-up as well as post
creraticral need of the Conplex
)y
-
D.C.Bhatt M.V_Naik
UNDF Cobsultants
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CHAPTER 2 : THE PROJECT

A. GENEBAL:

The primary purpose of " Management Consul tancy
Services " for Arak Petrochemical Complex in Arak , Islamic

Republic of Iran , is to help improve its trained manpower,

managemxent system and infrastructure-all these of course

with-in the terms of the organization plan and its develop-
ment priorities . It is particularity important that any
assistance or individual éroject must be undertaken within a
specific time span , even though it may be necessary o©on
occasion to extend the length of the project because of
unaniticipated delays or emergence of new  requirements . In
effect therefore , it is not to conduct the project actual
working . but to help establish the conditione by which Arak
Petrochemical Complex activities can do the necessary work

by itself and as early as possible

B. THE AIM OF THE PROJECT:

The aim of the project is to develop and implement a
"management control system " to be used primarily during
the design , supply , construction and commissioning of
the Complex.This system should take into account the fact
as stated , in General Back-Ground Information , that a
number of different local and foreign companies will ©be

jnvolved in setting up and commissioning of the complex.
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This management contrcl system will includs

- Project progress monitering system ;

- Administrative and financal cortrel procedures and man-
uals,;

- Cost control system;

- Procedures for needs estimation , procurement , contract

ing , installation and commissianing of equipment.
C. PLAN OF TREATMENT:

Under the scope of contract having provision of 20 man -

months , consultancy services provided was as under:

- Phase-1 Period was executed by Mr . K.M Jarivala and

Mr.J.D.Jansari (34 man weeks )

- Phase-2 Period was executed by Mr.J.C.Amin and

Mr.J.P.Singh (Z& man weeks)

Phase-2 Balance period executed by Mr.M.V.Naik and

Mr.D.C.Bhatt (24 man weeks)

Abhove all consultants were attached to planning,
control and coordination department of Arak Petrochemical
Corplex.Phase-1 and part of phase 2 project work was started
from June 1990 to September 1890 and from November 1990 to
March 1991 respectively.During consultancy period censult-

ants team had examined project documents , held discussions

.-_h» .
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and submitted reports on project progress monitering and

control system .

IPCL consultant team , arrived in Tehran on 20th September
1991 to complete the balance part of phase 2 and final
phase of consultancy services contract and worked from

September 1991 to December 1991 (24 man-weeks)in Iran.

Meeting was held on 22/23 September 1991 with Mr.Adnan
Soghaier , Officer-in-Charge , Mr.Kabir Asst . Resident
Representative and Mr.Akdag Programme Cfficer UNDP Tehran
for review of consultancy services provided by IPCL.While
briefing Mr.Kabir expressed satisfaction over consultancy

services provided by IPCL.

Further he added that a small project have created big
impact and offshoot of which was high power government
delegation visited IPCL and signed training contract with
IPCL to train 300 Engineers in Operation and Maintenance of
Petrochemicals Plant.IPCL consultancy services created
lasting relationaship with ARPC management (as it was

provided beyond the scope of contract).

Normally technical assistance is provided by nationals of
developed countries.Now with the advancement of certain
‘developing” countries , it is possible to have Technical

Cooperation among Developing Countries (TCDC), a form of

coea®
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assistance wmuch encouraged by UNDP.IPCL consultancy services
to ARPC , Iran has set an example of successful TCDC in the

forme of technical assistance.

A m=eting was held on 24.9.91 by Mr.Zahmatkesh , ED
(planning , Coordination and contrel) ARPC Tehran £for
consultancy services under final phase of contract by IFCL
to ARPC. In view of near completion of phase-1 plants,
consultants were informed to provide technical assistancs
for pre-commissioning, commissioning and start-up operation
of plants. After discussions with UNDF Tehran

+

consultant team under - took the mission.

Mr. Nszarisn, Technical Deputy at site ococordinated ths

information and support. Consultancy servicss Wae T

reniscctoed ive the fAllavinoe aresac:
regnesten 1N e I4100IN0Gg 2re2c

precommissionig , commissioning and start-up opera-
tions

Functions of Maintenance Enginearing Services

- Functicons of opsrational Central Control Room.

- Functions of Technical services
- Occupational Health Manitoring
- Occupational safety services

- Environment and Ecology

- Rigk Assessment and Disaster Management




- Other areas like training need . manpower planning
for operation and maintenance, central laboratory
arrangement,plan of technical building.effluent

treatment.

Method and approach through out the consultancy services
adopted was on need base. Active participation and
timely suggesticons /recommendations were ensured through out
the stay of the team,toc ARPC management. During this period
recommendations given were appreciated , accepted and to

some extent being implemented by ARPC, Arak,Iran. -
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CHAPTER 3 : GENERAL BACK GROUND INFORMATION

For a developing country like Iran, the prime objective ix
to satisfy the basic needs of food, clothing and shaltar
for people snd as & country ewerge into the 2let cantury
creating conditions for self-sustaining growth of aconcmy,
satisfying the basic needs of a large population as wall sk
enhancing overall standards of people. This would exert
tremendous pressure on various resources and their depleting
stock would force to seérch for alternatives. In +this
context, and to meet the growing demand, Petrochemical
products wowld not only prove to be desirable, but alge
essential options to our pursuit of achieving batter guality

of 1life of people. Moreover products derived from Fetro-

2.
x

thetic rubber snd various industrial chemicals,have forms
part of resource basket supplementing ae we=ll ae complemant-
ing wvarious natural products like cotton , wool , papsr,
wood, metal, etc, Hence petrochemical industries in Ieglawmic
Republic of Iran would have a significant role to play to
achieve the objective of meeting the basic needs of millions

of people

Alzo Iran basically is an o0il producing country and has
major share in crude oil production in the world. By setting

up a Patrochemical industry an attempt is made to achieve

an in-Land production of higher value products rather than
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importing and satisfying the needs of the local people.
This is a worthy step towards self-reliance for consumer

goods at homeland.

It is with this recognition that the idea of establishing a
Petrochemical Complex adjacent to NIOC S seventh
refinery in Arak might have been originated in 1982. The
Arak Petrochemicals Complex is located in an area of above

500G hectors at 25 kms south-west of Arak town.

This is one of the most important projects initiated by
National Petrochemical Company (NPC) since the Islamic
revolution in Iran. The investment proposal amounts U2
about us $ 975 million and 34500 million riayls. To finance
the project, the National Petrochemical Company has entered
into & juint-venture withk one o
banks in Iran., namely, Bank Melli, Iran. As a joint -
venture, the Arak Petrochemical Company (APC) was formed.
The core unit of the Complex will be an Olefins plant ‘'using

naphtha as fsed stock from the refinery. The Complex will
consist of process units as per Appendix-1. The utilities
including power required for Complex will be generated
within this integrated Complex, The utilities and offsites
details are at Appendix 2. The investment proposal along
with the Complex also includes housing for the employees.
By 1988, number of major contracts were concluded with

local companies for site preparation. Also foreign

10
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engineering firms have been awarded contract for  process
licenses, basic and detail engineering and supply of
equipment and waterials for somwe of the process units.
Similar contracts for the rewaining process plants,
utilities and offsites were concluded by-1990. It is
envisaged that &all the plants of the Complex will becowme

operational towards end 1992.

Temporary facilities for transportation of naphtha is
being developed, in view of the delay in commissioning of
seventh retinery. Also infrastructure facilities of rail-
ways and roads are being developed by government authorities

for transportation of materials to and fre for complex.

M/s.Snamprogetti S.P.A. Italy have been entrusted contract
for the management, coordination and supervision/consultancy
of all the activities of the complex including scheduling
(time of completion) and budgeting (total cost for
completion) and construction. Also . for
precommissioning, commissioning, and start-up operations,M/S

Snamprogetti have been retained as Managing Contractor for

the complex.

Encls : charts

1. Overall Plot Plan
2. Process Units in the Complex
3. Project Organization - relations with contractors
4. International contractors involved in Project
implementation.
11
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o APPENDIX 1
' PROCESSING OUNITS » .
4
i 1
l UNIT ONIT INSTALLED LICENSOR/ENGG . DATE H %
NO CAPACITY MTA CONTRACTOR '
_____________________________________________________________ ]
I 10 OLEFINS Ethylene Technologie Progetti 8.8.85
247000 Loveri s.p.A(TPL)Italy
KTl .Holland
| . l 11 Pyr.Gas. 102000 - 15.11.89
| Yydrog
N . 40 Linear low 60000 - 17. 3.87
- Density
Polyethylene
l 40 Butene-1 7000 - 1 .1 .89
41 HRigh Density 60000 UHDE, Germany 1 .3 .87
P l Polypropylene
42 Polypropylene 50000 Techni-Mont Italy 30.12.87
|
. 43 Butadiene/ 26000 Mitsui Engg Ship 4.2 .88
Poly .BD Rubber 25000 Bldg CO.Japan
g 1 ' 30 Acetic Acid 30000 UDME, Germany 4 .6 .87 )
\
X l 31 Vinyl Acetate 30000 . 4.6 .87
| 32 Ethy.Glycol/ 10000C Tedhnimont,Italy 15.10.90
v l Oxide
’ 33 Ethanol Amines 30000 Speichim/Davy Mckee Jan.1991
l 34 Oxogas,2-ethy 45000 Jan.1991 .
Hexanol
’
B |
12
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APPENDIX 2
UTILITIES
UNIT UNIT INéTALLED LICENSOR/ENGG. DATE v
NO CAPACITY MTA CONTRACTOR "
' €1l Demineralised 3#150m3/hr Degremont-France 1. 3. 89 3
water unit
62 Cooling water 35060m3/hr Hamon-Sobellco 15.3. 89
sys Belgium
€64 Flant & Inst &5#226000nm3/hr Ingersollrand 28.2. 80
Air sys Bolland
, €8 Fired & 3280t /hr Kawasaki-Japan 18.3 .89

Waste Heat
Recovery Boilers 5*60t/hr

65 N2 and 02 Plants 2#3000nm3/hr Airliquid-france

2x7000nm3/hr
€9 Powsr Generation 5338000kw Alsthom-France 12.3 .89
. 78. Chemstorage sys 89. Flare & B/D sys
79. Cond - reco sys 90. Eff _Treat.Plant
’ '{;\* 80. Offzite Inst. sys 91. Elec.Dest.sys
| \§ 81. Raw & pot. wat.sys 93. Comm.sys
82. Fuel gas sys 94. 1/C piping ut.2 Process
S 83. PFuel oil sys 95. Complex sewer sys
84. Precess buildings 97. Central W/shop
86. Liq.storage sys 98. Central Laboratory
‘ 87. Fire fighting 99. PFire fighting houses 1/2

88. H2 Storage sys

All off-ite facilities are under contract awarded to Snam-

progetti S.P.A Italy .

13
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CHAPTER 4 : PRE.COMMISSIONING, COMMISSIONING, START-UP

A_INTRODUCTION :

Arak Petrochemical Co is setting up a cracker complex for
producing petrochemicals at a place about 25 km away from
Arak town.It has a liquid base naphta cracker, a wmsother
plant, connected down- stream units and an integrated

utilities and offsites.

In project implementation, during final stages of
constructicn 1like mechanical completion, precommissioning,
commissioning and start-up operation, have an important role
to ensure subsequent trouble-free operation of plants. For
meeting this objectives ARPC management have signed contract
with M/S Snamprogetti S,P,A, Italy, to provide"Project
Control Services ,” for the management, commissioning and

start-up of the complex.

The statement below indicates the present progress status of

the units.

Percent cumulative progress

Units As on 31.8.91 As on 31.10.81
Process units PH.1.A SC  ACTUAL SCH. ACTUAL
10. Olefins oL 82 77 92 81
11. FGH. PGH. 63 61 87 65
30. ACE.ACID AA 75 69 77 73
31. Vin.Acetate VA 66 58 65 58
18
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40. LLDPE-B.1 78 66 90 70
41. HDPE 68 62 84 67
42. PP 78 71 90 78

PROCESS UNITS PH.I.B.

43. Butadiene BD 49 44 53 46
44 P _ED_RUBBER FPEK 50 45 54 48
Overal process units PH.I 72 66 82 69

PROCESS UNITS PH.1I

2. ETH.O_/ETHG EO/EG 23 NIL 36 NIL
33. Ethy . Amin EA 29 NIL 39 NIL
34. 040.G.2.EH O.GAS/2.EH 25 NIL 38 NIL
Ovarall procezs units PH.II 25 NIL 37 NIL
UTILITIES
€61. DM Water unit 67 46 88 51
€2. Cooling water unit 53 37 i3 4i
64. Plant & In=t AIR 46 27 67 29
£5. Nitrogen & Oxygen 50 49 67 60
6. Steam Gen. §1 44 61 46
€9. Ele.Power Gen 70 61 83 67
Overall Utility 60.5 50 75 55
Dffsite Facilities 64 58 75 66
Offsite General & 82 63 82 66

Common Facilities

Overall Phaze I incl. 71 61 &0 65
Utilities /offsites

Overall Phase 11 25 NIL 37 NIL
Overall Complex 64 52 74 56

Y !\ T
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ANALYSIS:

Thus the units under phase I.A are ahead in progress and
phase I.B who are the consumers of Olefins are following
behind .Even plants undsr phase 11 are having NIL progress

These plants are also being the Ethylene consumers . The
turn-down capacity of the mother plant Raphtha cracker 1is
60X and it may be possible to operate at that capacity when

commiscsioned with downstream units in phase I1.A.

ARPC have now received document on “precomm. Commissioning
and Initial Operation Plan” Rev.(-March 1991 from Snampro-
getti. It covers opsrations schedules for offsites , utili-
tizs and process units of phase 1. Based on Snamprogetti’s

axperience on similar jobs and schedules prepared by unit
contractors (UC). Utility vackage contractors
(UPC),Comm.Sch. has been prepared with the aid «f PC soft-
ware package “open plan” in Barchart form. This document
and the charts issued on CPM basis have been reviewed, dis-

cussed and comments were given separately.

Following the construction progerss of the process units and
utilities, the commissionig schedules as issued on 1.9.91
and 1.10.91 project negative(-VE) floats of -41 and -64 days
respectively. The one as on 1.11.91 projects delay of -87
days for Olefins and Polyolefins. Same pattern of negaive
trend is seen in case of utilities and offsites. This 1is

natural, since mechanical completion of the units is also

20
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getting delayed and having negative trend on progress.
Utilities and offsites are still behind phase IA plants and
hence precommissioning activities will have to wait for the

utilities.

Weekly review meetings have been started by ARPC, with Unit
Contractor , Managing Contractor and technical department of
ARPC (Not the construction group of ARPC) to review
precomm/comm. status of phase I.A process units along- with
utilities and offsites requirements of the complex. One of
such meetings had been attended by the consultants and

suggestions were given

- Attempts are on to separate and segregate the parts of
utilities and offsites which are required first to
commence the precommissioning activities in the phase .1

process plants.

- The sequencing and prioritising the precommissioning of
the units in utilities and offsites and the process units
will be essential to achieve smooth continuation of the
activities for comissioning the plants under phase 1 (A,B)

(Ref: Attachment-1)

- The activities should be sequential and follow priorities
between groups of plants , between plants and within the
plant. Like utilities group should be ready before ole-

fins; similarly in utilities- power, water, air and then

21
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steam gen , and in plant like clefins utilities hot sec-

tion , compression and then cold section.

- Accordingly the revised CPM (critical path method) to be

followed by <the construction group to get ready those

1ot amiertiiiae 49

units in priority in line with the commissioning/operation

reaquirements.

- Looking to the present progress, the utilities may be in a
position to supply requirements of process units from '
Mar- 92 onwards . However this is optimistic since

progress in utilities is guite unsatisfactory. Also the

planned/organised.

- Overall the situation is, the precommissioning which is a

part of mechanical completion, though scheduled cannot be

taken on hand now, but it can be planned and organised to

cut the period and complete precommissioning and commiss-

ioning in an e¢ffective manner.

B. PRECOMMISSIONING

1. PRECOMMISSIONING /COMMISSIONING SCHEDULES:

As per the contract, Managing Contractor have produced
precomm/comm and start-up schedules of the individual units T
and that for the complex overall on CPM .(ref Attach . 2 and
3). The basis of the schedules are the original schedules

produced by the UCS(Unit Contractor).These schedules have

22
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been carefully examined and suggestions are given to ARFC
to take up with MC for the review on the following

aspects (Ret communications no. 2.3,4,5 on Attach-4).

J1atny sanietBnn A

- The role and responsibilities of the CCS,UCS/vendore.

MC and ARPC

- The duraticon of activities of pracommissioning and

commissioning. . '

- The no.of deploymant of perscnnel of UCS/vendors and MC.

NOTR: In c~ertain cases, schedules drawn by MC are longer
than erifinally shown by UCS . This will need review for

roduction wherever possible. Alsc the no of expatriates and
their ztay during commissioning need to be discussed with
MC and decide considering the recommendations made vide

abnve comunications separately.

2 PRECOMMISSINING/COMMISSIONING CHECKS:

Unit Contractors (ths licensors) and the Vendors of
package units have for oach unit prepared a document named

“aperating manual” which contains: (example - PP Manual)

P l - The duration of ths expatriates in each case.
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SEC. DESCFIPTION VOL.
1 Basis of design 1
2 Process technical description 1
3 Descripton ¢of plant contrel 1
4 Chemicals & utllities required 1
* 5 Preparation for initial start up 2
* 6 Start-up and normal operation 2
¥ 7 Normxl and emergency operation 2
8 Sufety equipment 2
9 Instrument data 3,4

[2,]

10 Egquiprent summary
11 Drawings, P & IDS... 5.6,7

12 Quality control hand books

Also ms per the contract,the UCS have supplied other impor-
tant Documents like

Mechanical catalogue.

Twe years and capital spare parts list.
Plant maint. schedules

“"As - built” drawings

4+ + + +

The csectione viz: 5,6,7(*%) in this case on preparation
(Precommissioning), start-up, normzl and emergency shut-down
are quite elaborstive and exhaustive. Similar guide- lines
and 1instruciton/check points are available for other units
and psackage unite from the UCS/vendors. Strict compliancs
of the same will bring plants/units to a “Ready for Start-

Up” stage and smooth ” Start-Up ”

) samhbeian Y
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3. IMPORTANT ASPECTS:
1. STORAGE & PRESERVANTION
Storage and preservation at site including the period

of “erected stage’™ 1is as important as running the plant.

Special care taken during this period could help in quicker
and esasier precommissioning efforts. Its claimsd +that ax
good &as half the life-cycle of the eqguipments ecould b

pretected by proper preservation during transit and gtorages.

2. TESTING/INSPECTION :

Testing procedures to be formulated and followed
uniformly. N=  relaxation in testing and inspection

by local/field/site inspectors to be permitted. 1In case

of this complex, the cunsr | ARPC should ensure-,noc
relaxation’ through UC/MC who are going to technically

audit the units at the end of mechanical completion.

3. CHECKING FOR COMPLETENESS.

Well before taking up any precommissioning/comm/ Activities
in any area, detailed check/punch lists are to be
praparsd.Ensure availability of materials, monitor and
ansure completion of all jobs/check lists, by checking and

rechecking. This will facilitate in avoiding any time 1loss

at last moment of checking for commissioning.
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4. PLANNING OF SPABES

Thorough  checking of the commissioning spare parts
lists and their availability at site has to be ensured. In
this case UCS are responsible for precomm and comm. spares.

However ARPC with the help of MC should ensure the avail-

ability.

From the documents of “two years and capital spares 1list” jt
is observed that many consumables (like
gaskets,packing,bolt, nuts) are also ordered. 1t is neces-
sary that all are listed and taken in custody and in emer-
gent situation during commissioning, the same can be
utilitised at the descrition of ARPC and subsequently
ARPC should take immediate action for replenishment.
Also it 1is equally important to check for the requirement

of special tocls and gaskets and their availability.

5. DEPLOYMENT OF PRECOMM/COMM.TEAM.

For precomm. and comm. period, operational personnel
raquirement is normally one and half times the normal
operating strength. For meeting this situation in most
effective manner with minimum number, follwing measures

could be considered:

(A) Operating staff meant for other plants can be placed

for assistance in plants which are to be commissioned

26
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first 1like Polyolefins to support Olefins . BD/PBR to
support Poly-olefins/AA/VA - similarly in the
utilities area priority wise and then bulk of the

personnel moved to the next unit/group in sequence.

(B) Retaining small no. of engineers, operators/technicians
on deputaiton or hire from other similar operating
companies from home/abroad. This experienced personnel
can be wutilised till the performance tests are over
and plants accepted. During this period, ARPC person-
nel can benefit by way of on-the-job, in-house
training and gain confidence.

(C) Also some specialists can be utilised from the con-
struction area and available at site, or from those
industries in Iran and integrate ARPC personnel with

these specialists to overcome the lack of experience.

Thus with the help of proper resource planning,commissioning
could be successfully completed in effective, economic

manner.

6. CORE MAINTENANCE GROUP
To attend to the repairs and small jobs required during the
testing and precommissioning a separate core maintenance

group other than the construction group should be fc .ed

This can help in (a) residual construction activities for

enabling the testing and precommissioning in a planned

U W
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manner without affecting the schedule (b) maintenance staff
gets opportunity to have the experience/feel of the plant

and equipments.

ARPC by that time will have enough engineers and technicians
and such teams can be formed unitwise. Some of the techni-
cal personnel recruited for central maint. engg. services

can be also deployed in the plants till operations are

stablised.

Also few of the good technicians working in construction can
be taken and included in this group for faster and effective

service.

7. AREA MANAGEMENT

Area Management concept with ful responsibility and
authority to the area manager for coordinating the
activities during the period is a must. ARPC can entrust
this task to the group or plant head in respective units
under whom all the desciplines (including the core maint
group) will be working. This head with the help of uc
to also command and instruct the MC and CCS to fulfill
their obligations in completion (plant ready for star-
up) .Also he is responsible to satisfy the
requirements/obligations from the client/owner (himself)
during this period'to achieve successful commissioning.

(Ref. Attach-5).
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8. TRAINING OPERATTONG PERSONNEL

The engineers and operators/technicians already and
being recruited are on the class-room training as well ax
being trained in other plants of refineries and

petrochemicals inside and outside the country.

These are to be tuned for in-house plant operations . A
simulator training for the process engineers and operaters
would be more helpful since it will expose thew to ths unit
plant operations and pfovide a real feel of operationg
situaticn. AFPC with their own facility should ensure this
educationr pricr to commissionig te achieve safe and smooth

operstiocns.

During such training time, mock drills can be organised
off-and-on by which will be known the reflex action of the
nperators, Thiz will hslp in identifying and suitably

positioning the personnel.

For the safsty, right at this stage, a continucus education
and training to bs imparted to the perscnnel through short
claszsez and display of safety sign-boards/posters.

Operating personnel should be alsc educated about the occu-

pationsl health haszards and use of personal protective

appliances.

29
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9. PREPARKEDNESS:

nr“,

Precommissioning activities include taking out equipments

Ry -7}

from prozerved condition and preparing for commissioning

runs.

. ity asnl TN an Y

The activities are like:

Cleaning vessels , pumps(flushing of mechseals) rousing

valvaes , flushing pipelines » ensuring blind-ends ,

4

checking elec.supply to drives , protection devices

performance and calibrations of inst.loops

cont.valves , checking comm.systems , etc.

Dry and wet test run of the equipments like compres-

sors/pumps to establish sound mech.running .

-

rs

The activities would invite associations of experts/

.-

engineers from process licensors.In case of AREC complex,UCS

s S Y

will be available.

: At this stage , technical audit by the licensors
, (UC3) / vendors should bs must.This should be better-timed , )
say at mech.completicon of plant at about 95% , so that h
, modifications , rectifications could be managed in time. i

Also it is desirable to organise safety audit of the ..
plant by ARPC or through consultant from the operating
companies , at thiz time.This will bring benefit of examin-

ing locations and approaches with respsct to operational and

30
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malntenance approaches/converiences/safety and take up
suitable mndifications , corrections at this time itself.
The audit observations will be issued in the form of check

/ punch-liste to be attended and verifled before commission-
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ing. Positively the orerating personnel must thems=lves
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lockout , etc

Knowledge about raw macerial , chemicals and catalysts and

their handling proccdures

31

ensure ;
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Start.up sequences of equipment/plant :
Procedures for normal or emergency suutdown of
equipments/plant.
Completion of all checks as per operating manuals in each
case equipment , piping , machines , instrumentation ,
controls ., elec.systems , sewarags , blowdown systems etc.
Knowledge of all in-built safsty provisions/prctections on
equipment/plant. i .
f
Knowledge and use of safety squipments/gadgets
operation of fire alarm systems and procedures, <
5
Procedures for and use of work-permits , hot work permits
fire & safety permits , vessel entry permit , electrical >
* [
g
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-~ Prepare and use of : ,
' (a)logsheets for important hourly/daily records 5 :l
l - even 1in case of DCS controls which will be more ) %
useful during this period . !
l (b) Operating instructions for the control room and field
I operators (extracted from the optg mannals) .
Appoint & safety engineer i_n each plant who can keep refre-
I shing the operating personnel about safety aspects of the
I equipment/plant and safety procedures.He will be functional-
ly reporting to central fire and safety department.
’ l Ensure availability of following services.
v l 1. Maintenance engineering
. 2. Techulcal , fire , safety
! 3. Medical
' 4. Administrative like transport , canteer , communica
"y I tion - outside. ,
N 5. Central control room
\Q 6. Materials (for stores , emergency purchases)
R I 7. Supporting finance .
' 10. PLANT ACCEPTANCE :
’
I As suggested in one of the communications , when plant is .
, mechanically completed , including the completion of
l precommissioning activities , MC may endorse the
declaration by PCC/UC about the " readiness of the plant for ' .
l start.up”, then owner , ARPC shall issue “provisional
' acceptance certificate’
l 32
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C:COMMISSIONING -
This stage is achieved when plant is " ready for start-up"

and provisionally arccepted by the Ouner, while
compissioning activities are taken up by the owner with the
association of UCS. The role and responsibilities of MC, UCS
Owuner and CCS to be discussed and defined clearly. This
will avoid confusion in case any hold-up or bottle-neck is

experienced during commissioning and start-up.

Hence again it is emphasised for a joint-approach under

the leadership of the plant/group head from ARPC with

role and responsibility as explained earlier.

SOME ASPECTS :(commissioning)

- Tight control of input ¢of raw materials and other re
sources during commissioning stage can result in substan-
tial savings

- Foreign expatiates for supervision of precommissioning/
commissioning to be deployed mimimum required for cost

caving .

- Organise dally review meeting in the evening. This meet-
ing can be chaired by the operations-head (chief)and all
functional section-heads including in-charge planning and
monitoring cell would participate in the meeting where
all co-ordination problems will be discussed and deci-
sions taken.On the following day , expediting/actions by

the concerned should be carried out .

33
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- Safety aspect should be all time ensured to maintain high
morale of the work-force (cleaner site/plant and the
work-environment will make work.force more conducive to

work )

TEST ROUNS :

Plants/units will be accepted as successfully commissioned
once the test-runs are conducted and concluded.Process
licensors/UCS/Vendors will associate till then to complete
their contractual liability.Client ARPC on their side while
certifying and accepting the plant, should ensure stabilised
operations and gain confidence through their operating

personnel for better performance.

D: RECOMMENDATIONS :

1. The above mentioned document on precomm.comm.and initial
operation plan , Rev.0 " of MARCH . 1991 should include
technical audit. This will facilitate to take actions on
critical areas and safety aspects , if any, before the
plants are ready for start up.Technical audit should be
taken by the experts from Unit Contractors and Utility

Package Contractors

[\

. ARPC should also organise , section by section , system
by- system hazop studies of the units to identify poten-
tial hazards for remedial actions/operational procedures

to ensure safety during precomm , and start.up of the

complex.

e HShan g
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Although guarantee test runs are over and plante

A
W
e 2ot @

accepted, client . ARPC may need post-commiesioning

riste acmietias 9

assistance to overcome teething problems .
debottlenecking and known constraints. It may be possible for
ARPC to conclude present contracts and under eeparate
arrangement retain consultants from operating
companies for a definite issues and definite period

This will provide opportunity and help in gaining
self-confidence , self-reliance and absorption of
different technologies. Simultaneously develceping
ARPC’S technology , process-engineering , and services cof

maintenance safety , fire under the consultants’

guidance.
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REF:
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ATTCH-4

COMMINICATION -Z
(IFCL) ARAK SITE OFFICE
Dt.15.10.91

COMMENTS ON ROLE AND RESPONSIBILITIES

Preliminary Document “precowmw. cown. and

Tnital operations plan “issued by MC.
in March 1991

COMMENTS/SUGGESTIONS:

The scheduled period of commissioning suggested by MC.

. 1o

wger in some cases (units) than that prepar=d by

fode
n

1

(@]

!

2~ Exampl PP.LLDPE

]
]

This needs review for getting advantage in shortening

n
th
43

(saving some time) commissioning pericd. May be by

revising schedules of MC.

When plant is mechanically complete,assuming precommis

cioning activities are also tc be over,then MC shouid

endorse the declaration by PCC/UC about the readiness
of plant for commissioning. Then only OWNER shall issue
previsional acceptance crertificate (thus MC wh~ have
supervised the construction are in better know how of
plant readiness)It is also understood that MC at the
same time certifies the completion of precommissionig

activities at the time of mech completion.

While commissioning activities are taken up by OWNER
with the association of UCS the role and responsibility

of MC is to be defined clearly.

EYpww v PR
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At this Jjuncture of starting commissioning , roles of
MC,UCS, OWNER and PCCS need to be defined separately and
recorded. This will avoid confusion in case any hold-
up or bottleneck is experienced during commissioning and
start-up.It is suggested that a joint appreach with a
leader from ARPC (owner) for that group of plante/ unit

rcomld be s solution.

The numbers of expatriates to be deployed from MC.UC
and Vendors during commiscioning and start-up need to

te reviewd critically.

The retention of PCC’S force during commissioning and
start-up is not clear. However for any rework/rectifi-
cation/modification in the unit PCC will be required to
be availabls on-call during this period. This may Be

clarified.

After completion of performance test, ARPC to 1issue
‘Provisional Acceptance Certificate” with the assistance

of MC. 1In fact MC on behalf of owner, should not only
assist but certify the performance in all respects to

enable ownsr to issue the P.A.C.

M.V.NAIK/DC BHATT
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ATTACH-4
From: UNDP Consultants COMMUNICATION . 3
(IPCL) ARAK SITE OFFICE
Dt.20.10.91

SUB: MASTER SCHEDULES

COMPLEX-Construction & Commissioning

(issued by MC-for 1.9.91 and 1.10.91)
Enclosed Annexure is the extracts from the
above schedules for -- ¥ cumulative progress:
CIVIL , MECH , ELEC , INST.Precomm/comm.dates

as

on 1.10.91 . Total floats as on 1.9.91 and 1.10.91

OBSERVATIONS/COMMENTS

N

. Construction progress is not satisfactory,shows negative

trend w.r.t_Rev (sch)é6.

. Total float in the cracker and downstream process uaits

was -41 days 2 an 1.9.91 vhich has gone further

2
’
s
[
[
*

to -64 days as an 1.10.91 .Thus in a period of just one
month the delay in commissioring goes up by 3-4

(23 days) weeks .

. Units 10 (11,30.31,40,41,42) as per critical path will be

waiting for

866 Liq , storage tank farm
86 Naphtha loading punps
68 Fired boilers (no.one)
90 E.T. (inorganic)

. As on 1.9.91,there were 4(four)units of offsites &

utilities having negative total floats whereas on
1.10.91, there are 17 (seventeen) units having negative
floats. mesaning more and more numbers of units are

contribucing to overall delay of the complex.

44
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61.
65.
64.
62.
68.
94.

€.

. Thus main areas of concern

. Olefins precommissioning sch.20.5.92

To keep up the same following units need close watch:

SCHEDULED START

pPrecomm
D.M_WATER 13.4.92
H2.02/N2 14.5.92
P & I.Air NO. 1 29.3.92
C.Tower No. 1/5 - 27.4.92
Poilers No. 1 4 .4.92

I/C piping (utility) 12.3.92

Ancther
construction drgs not received for
process units 1.
utility & offsites 11.
material not received completely at
process units 3

utilities , offsites 21

, even to

missioning are utilities like D.M.
Plant & Inst Air , C.W. Steam
I/piping .

Enecl Anexure

comm.

20.5.92

(i,e nnit 43)

site for

start with procemwm-
water , Nitrogen ,
and in offsites -

MV NAIK / DC BHATT
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REF: Master schedule Annexure
| to comm -3 ‘
. Complex - construction & Commissioning j 3
3
l units PERCENT.PROCRESS EXPECTED START FLOAT AS . 5
AS ON 1.9.91 Date(AS ON 1.10.91) ON :
1.10.91 1.9.91 d
l 1.10.91
CIVIL MECH ELEC INST
: I PROCESS UNITS
> I Civil Mech Elec Inst Precom Comm Days ,
l 10 OL 88 81 77 76 -41
89 84 79 71 20.5.92 23.11.92 -64
s l 11 PGH 63 34 0 0 -41 .
66 38 0 0 26.7.92 8.1.93 -64
\ ]
‘ . 30 VA 26 16 0 0 -41
e i 27 19 0 0 9.9.92 20.2.93  -64
4 .
\\é 31 AA 34 0 0 0 -41 ‘
Y ' 36 3 0 0 14.9.92 20.2.93  -64
\ 40 LLDPE 73 56 8 18 -41
) I 73 52 10 22 25.6.92 24.19.92 -64
l 41 HDEE 85 58 10 16 -41 N
’ 86 61 16 16 25.6.92 24.12.92 -64
I 42 PP 76 65 18 9 41
78 67 32 12 25.6.92 24.12.92 -64 ’
' 43 BD/PBR 25 0 0 0 -28
; 26 0 0 0 -- 20.2.93 -51
R 46
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OTILITIES & OFFSITES - UNITS GETTING DELAYRD

64 Main
substn

86 Liq
storage

87 Fire
fight

61 D.M.W

68 Blrs
(one)

78 Chemst
storage

86 Naphtha
unload

80 Eff.t.
(inorg)

w0

6

er

w o
[ Ja)
L8

€4 Pe.&1.
Air

(one comp)

60
61
41
41

0

0

(B N - - A ~ N -~~~ A~

w w w W
wm [ 7] w N

e ©o & o o o o o ©

10

b
b

N N
0 -- -36
0 - 13.3.92 -64
c o -39
0 0 May/July 92 24.9.92 -64
o 0 -39
0 0 31.1.92 27.7.92 -64
0 e -39
0 0 Jan/Mar 92 27.4.92 -64
O 0 Z
] ¢ 8.11.91 §.12.91 -28
(] (] 10
0 0 19 4 00 2¢.£.22 -12
o 0 10
0 0 4.4.92 27.€.92 -19
0 0 io
0 0 30.1.92 25.4.92
0 t] 8
0 0 28.6.92 24.9.92 -17
0o 0 0
] 0 27.10.92 10.11.92 -12
0 0 3
0o 0 -- 25.12.92 -12
o o0 28
0 0 29.3.92 27.5.92 -2
47
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l 62 C.T 1/% 71 0 ¢ 0 -- -- 26
l 72 0 0 0 27.4.92 13.5.92 -2
-
N
<
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From: UNDP Consultants
(IPCL)

SUB: COMMENTS ON

ATTACH-4
COMMUNICATION. 4
ARAK SITE OFFICE
Dt:21.10.91

REF: (1) commissioning and start-up
schedule - MC - letter 28.3.91
(2) Complex Master Schedules
Constn.and Commissioning by MC - OCT.91

/OFFSITES
UTILITIES / UNITS

61 DMW
€4 Plant & 1 _Air

65 N2 - 02

69 Power gen.5 sets

69 Main s/s

€8 WHRG

86 Liq.St.incl. naphtha unload
90 E.T

96 Comp sewer

94 1/C piping process

95 1/C piping utilities
78 Chem storage

79 Cond recover - 3part
80 0ff/S Inst

81 F.W. .pott.w

DAYS(REF MAR. 91 SCH)

98 o.k.

175 Total Days for 1-5 o.k

126 o.k. for both
5€ ok

35,56 o.k

iB2 5.k.incl. 28 days tests
168 o.k.

31 o.k.

161 o.k.

63 o.k.

182 o.k.incl incinerator
70 o.k.

217 o.k.
175 days for comm
lines - examine

133 o.k.
126 o.k.
35,20,28 o.k.

90 o.k.(ref oct.91sch)
28 o.k.

49




2 F.gas - 2 parts

83 F.oil

87 Fire fighting - 2 parts
88 HZ storage

89 Flare cold/hot

NOTE:

plant check . precomm activities , commisssioning and per-

formance test periocd in above units as sch.examined

s ————— e
14.21 o.k.

2 o.k.
35,35 o.k.
28 o k.
5€ o.k.

ccmmented irrespective of start/finish dates

MV NIAK 7 D.C.BHATT
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ATTACH-4
From: UNDP CONSULTANTS COMMUNICATION -5
(IPCL) ARAK SITE OFFICE .
Dt: 24.10.91 :

SUB: Deployment of MCS
CONTRACTORS, VENDORS , ARFC persconnel
REF: commissioning and start-up
schedules from MC-(MAR.91)

-
ttriima S

MC
5.2.1.a/b .

NO . Period suggestions .

MC Operstions Coord Team
l 1C ut/off=ite coord 0-12 1Zmths One of the coord.
1C1 ut/offsite coord 1-12 11 - should be o.k.
iE  mc opns coord 0-24 24 - One of the coord. _
N I 1B process units coord  0-24 24 " should be o.k from .
7-24 mcnth=17 mths
1b3 units coord ares d 14-21 7 mths Period should be
' if process enger " 16-21 & 7 reduced for AA/VA unit
ess engr ut/off 3-14 11 7 pericd could be
I reduced to 6(SIX)mths

4 proc

OFFSITES
5.2.2.a/b
Offsites Contractors” Orgn suggests

1LA workshop coordinator 2-14  12mths Could be reduced to €
1LE 1lab. coordinator 2-14 12 7 (six)mths each,

Note: Could be reduced to six months each since
after astablishing coordination between W/S,
Lab and shift oprs,presence not essential

-

5.2.2.¢c
Offsites W.W.Vendors’ personnel suggests

1 procass engr 4-8 4mths 2 mths

1A operation sup 4-8 4 " 3 "

1B sle/inst engr 4-8 4 1 each mths
1C inst sup. KTI 6-9 3 -~ 2 " "

51
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: _ l PROCESS ONITS . '
‘ f 5.2.3 a/b 5
. I 01 Contractors’® personnel suggests
1A lab advisor 9-14 Smths 9-i3 4 nmths
l 1B process engr 4-14 10 ~ 4-13 9 -
1C prod.supot 4-14 10 ~ " " v
1C1 hotsec daily sup 4-14 10 ~ -
I 1C2 co0ld sec ™ " 4-14 10 ~ " "
N 1D maint.supdt 4-13 g " 4-10 6
1D1 mech._engr 4-13 9 °© b "
- I 1D2 elec engr 4-13 9 - ,
I 5.2.4 a/b
PGH Contractors’® personnel suggests '
’ l 1CB tankage daily sup 8-13 S5mths §-11 3 mths '
1D mech engr 7-12 5 ¢ 7-10 * "
\ I 1E elec.engr 7-12 5~ "
% I¥ 1inst.engr 7-12 5 ~
i
i 1
N 5.2.3C of
\§ )
l 01l Vendors  personnel suggests
no change
|
, ' 5.2.4C
l PGH Vendors™ personnel N
’ 1 Worthington pump 10-11 25 days
1B Nuovo pignone cowp 10-11 22 ~
I 1E ABC kent alarm sys 11-12 10 ~
iI phillips monit.sys 11-12 7 *
NOTE :
l It may be examined whether the same vendors who are visit-
ing for OLEFINS equipments could be utilised for the simils-
l er equipments in PGH .




—~——

——- ‘.__.&_.-—‘»&.-W- —— = -— 5 e T g =

}

Y

g v
5.2.5 a/b {
LLDPE/B.1 contractors’™ perscnnel suggests 2
1A 1ab adviscr 9-13 Amths no change :
1B process advisor €6-13 7 * one of the two
1C production supdt 6-13 7 7 can be o.k.
1d maint supdt €6-13 7 6-9 3 mthe
NOTE -

Production supdt can be a process advisor

5.2.5C

LLDPE/B.1 Vendors personnel .

NOTE:

Adyustment possible in some cases, can be reviewed as dis-

cuzsed with Area Manager.

5.2.6 a/b

HDPE Contractors personnel suggests

1A process engineer 7-16 9Y9mths 11-16 5 mths
1B lab advisor 11-16 5~ n> change .
1C poly sec supdt 7-16 9 one of the tuo
1C1 poly sec dally sup 7-14 7 for 9 months
1D pallet sec supdt 9-16 7 ° one of the two
1D1 pallet sec daily sup 9-16 7 ~ for 7 mwonths
1E maint supdt 7-16 9 7-13 6 mths
1E1A2 elec engr 7-14 7 7-12 5 "
5.2.6C

HDPE Vendors®  personnel

NOTE :
Adjustment possible in some cases, can be reviewed as

discussed with Area Manger
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; 5.2.7T a/» 5 t

] ' 3

I PP Contractors personnel suggests ? §

I .

1B lab advisor 9-15 6mths 11-15 4 mths :

: 1C production supdt 10-15 & °© 12-1%5 3 E
1EA1 mech engr 10-15 5 " *
1EA2 elec engr 10-15 & ~©

) 5.2.7.C
b PP Vendors personnel suggest '

no change

5.2.8 a/b
BD/FPBR Contractors personnel suggest
1A process enger 12-19 7 mths no change
1B BD prod.supdt 12-19 7 mths 14-19 5 mths
A iC FER prod supdt i2-20 8 mths 14-20 ¢ "
N 1D BD lab advisor 12-19 7 mths 14-19 5
E 1E  PBR labadvisor 12-19 7 mths " "
L 1F1 meeh engr 12-19 7 mths 12-17
“3 1F2 elec engr 12-19 7 mths " - .
\
\ 5.2.8 C
BD/PBHR Vendors® personnel suggest
’ no change
5.2.9 a/b
AA Contractors” personnel suggest
1A process engr 14-19 5 mths 16-19 3 mths ’
. 1D AA startup sup 14-18 4 pmths one of the two
1E AC startup sup 14-18 4 mths if experienced
1F maint supdt 14-19 5 mths 16-19 3 mths
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$5.2.9C

"

AA Vendors personnel

No data availabie

P Y adRRATTTIRER. o T
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5.2.10 a/b

VA Contractors personnel suggest

1A procoss engr 15-20 5 mths 16-19 3 mths
1D maint supdt 15-20 5 mths 15-18 "

5.2.10.C

VA Vendors" personnel

OTILITIES
. 5.2.11 a/b
d}z D.M Water Contractors’” personnel suggest
‘§ 1E1 analyst 3~-5 2 mths one of the'two |
X 1E2 analyst 3-5 2 mths analysts o.k.
5.2.12 a/db '
C.W Contractors’ personnel suggest

mths no change

mths

mths May not be

mths required v

1. start-up mgr

1A opsration sup

:oroulam
[WRNC WK |
[y
NN O

[

NOTE:
Since start-up MGR is availablle position of operation

supervisor may not be essential ;

P No data available




5.2.13 a/b §
: . P & 1 Air: Contractors”™ personnel suggest 2
1 startup Mgr 2-8 6 mths no change }
1A operation sup. 2-8 6 mths May not be :
required
NOTE:
Since start-up Mgr is available position of operation
- supervisor may not be essential
5.2.14 a/b
/-‘ [
1 startup Mgr 5-8 3 mths no change
1A operation sup. 5-8 3 mths May not be
A 1B operatioun sup. 5-& 3 mths reguired
' NOTE :
» - 4
b\ In view of the vendor's presence one or both operation !

supervisors may not be required.If no vendor’'s representa-

tione then at least one supervisor can be o.k.

5.2.15 a/d
Steam Generation Contractors® personnel suggest |
1 startup MGK 3-11 8 mths no change v .
1A operation sup-sor 3-11 8 mths May not be

required
NOTE:

Since start-up MGR is avaiiable position of opn supervisor

may not be essential

I N2 and 02 Contractors personnel suggest
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5.2.16 a/b

Power Generation contractors’ personnel

1 Start-up Mgr 0-7 7 mths
1A OPN sup. 0-6 6 mths
1B OPN sup. 1-5 4 mths
i1C OPN sup. 1-4 4 pths
1G Vendor - -
NOTE:

Presence of three (3) operation supervisor is not clear if

they are in shift then o.k Otherwise one sup.visor should

be

o.k. Its not clear whether vendor is present .

ARPC PERSONNEL:

HOTE:

1.

3\

MC have recommended the organi ‘ation required for ARPC
personnel separately for process , wutilities and

offsites.

. This number of positions may not be possible to deploy as

suggested .

. Depending on the number of operation and maintenance

manpower planned by ARPC on regular basis can be

organised/deployed.

. Number required in operations can be reinforced by

bringing personnel from process engineering (technical

services),R & D during the period of ~omm/start-up

Ay raedeWiasn I%
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5 For maintenance , in case of area a i.e. Olefins and PGH

e st Womm IS

, the maint groups can be cowbined .
Similarly in case of polyolefins there can be onz common
maintenance set-up and also in case of AA/VA ,UTILITIES

and OFFSITE - similar argangement

Encl: Polyol . Examples - Deployment charts (4 sheets)

MV NAIK/DC BHATT.
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AREA MANAGEMENRT.

ATTACHMENT-&
(PCS - 11)

Just before the mechanical completion,soon as the recom-

iy ametactu g PO

mizsioning activities are on,the organisation set-up
under each Arsa manager will be expanded and will remain
axpandsd till the guarantee / performance test-runs are
over for the plants under the AREA manager

AREA manager will report to the Operations Head of the
complex. N

The AFPC engineers working at present under the construc
tion group will functionally start reporting to the Area
Manager for tne ;;;:;;:;;;’;onstruction and commission-
ing activities.

This enginesrsz on completion of'test~runs will be as
signed the positions preferably under the Area
Marager/Maint. Mgr or will be assigned the positioh in
Cantral Manitenanez Engineering Services (MES).
One of ths chemical enginesrs will be assigned the posi-
tivn of safsty znginssr whe will lock after all safety
aspects in that area,during this period and during
regular opsrations.He will have continuous liaison with
the Central Safely Department. ’
Also an engineer at senior level frcm the technical

services will remain attached o the Area Manager during
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the period.He will assist the commissioning team of the
plants/group and simultaneously collecting basic infor-
mation about plant/process operations parameters b=zha-

viour etc.

For smooth anC safe start-up Area Manager will organise
daily meeting with all disciplines under
him,UC/MC/Vendors and on need-base other department-
representatives. . This will help in resolving day-to-day
problems and keeping up the precommiosining,commission-

ing and start-up schedules.

During this period , the strength of the other operating
and maintenance personnel of the Area can be
reinforced/increased as suggested/recommended in the

write-up.

The above arrangement/set . up will have advantage of

Unit Responsibillty and unity of command in each Area at

such a critical period.

ENCL : A.M. SET-UP
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COMPLEX OPERATIONS MANAGER

\\

AREA MGR.
OL / PGH

AREA MGR. AREA MGR. AREA MGR.

AREA MGR.

<—— OTHER PROCESS AND UTILITY / OFFSITES AREAS ~—>

PROD l(GR PROD MGR.
PGH

T T

| |

PROD MGR.  MAINT MGR.
FEED STOCKS OL /PGH

<—— THIS SET UP AS PER ARPC S ORGANISATION —->

TANKAGES LIASION WITH
et E T T T T CENT. MES
SR. ENGR SR.ENGR
SAFETY TLS
[ | |
MECH ELECT INST. CI1VIL
ENGINEERS

AREA MANAGEMENT - SET - UP
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CHAPTER NO : 5 CENTRAL CONTROL ROOM

INTRODUCTION:

M/5 Arak Petrochemical Co. is putting up a Petrochem-

ical Complex at about 25 km away from the Arak town . The
Complex having an  integrated utilities and offsites is to
produce Ethylene , Propylene , Butadiene and Downstream
products like LLDPE.B.1 , HDPE , PF , PBR , AA , VA , in
phase I and adding producticon of EO/EG , EA , 2E.H in phase
I1 .The phase - 1 plants with utilities and offsites are

expected to be commissioned by end 1992

The Managing Contractor is assisting ARPC in overall

Fremstrpstion oo opdination 2

fad

~n chore and with the help <f
Unit contractors and the licensors’ expatriates would assist
ARPC in precommissioning , commissioning , start - up and

parformance test runs of the units in the complex

The ARPFC on the othsr hand have started employing
operaticn and zervice personnel and are under process of
training them at licensors’ similar plants and in the
similar industries 1like refineries and petrochemicals at
home und abroad. It is expected that the ARPC operating and
service personnel will be closely associated during commis-

sioin-ing and start.up activities

The nerve centre of controlling the operation of the

individual units ., is the plant control room from where the
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remote , semi and fully automatic (like DCS)operations are

performed . There is also a well establiched communication
system between the control room and field cperators.Thuk the
unit is selfeontained and independent with regard to unit

operations and process controls

However the unit has a dependency on utilities and
other related units,e.g Olefins is dependent on utilities
for its operations and on downstream units for ite products-
-consumption, likewise are the douwnstream unite. Also due
1o storage limitations , of the feedstocks and products
disturbances in operation at one unit will have subgeguent
cascading effects on the other units . This is very true in

of utilities where an optimal balance in digtribution

O

as

hd

st sny time 1c decsired to hzve economic operatione. Th=
timely =action and control is of utmost importance in sguach

case

This can be taken care of by a normal management
information system (MIS), but a time lag in communicating
decisions cannot be avoided .At the same time optimal use of
resourcas with the complex during continuous operations is

the most essential

Hence it calls for such centralised system with the
complex which can take majority of operating decisions in an

integrated manner and advise unit operations accordingly.
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l Over and above the plant operations , the units will

¢ -

PROPOSAL:

There can be a central control room (CCR) equipped
with a system of information from all units (plant control

rooms) of operations including utilities and offsites.

As coms to known from the discussion , ARPC  have
already planned such a CCR which will be manned by a person
at the level of manager , round-the-clock . The same CCR can
be made more effective and useful by adding  further

communicating links and connections.

communicate to the CCR any major accident , fire , sudden
of medical aids, ete.Un which CCR
could act for immediate necessary action and advise and

alert respective agenciez/services

Management at any time would like to communicate
important dzcision related to production or to know about
the plant health , then CCR is the key cemmunication link to
and from the units.The CCR would be also a vital link during
emergency situations. It may be necessary to take in-house
action before the external communication is established.Some
of the examples are :@ explosions , air raids , hazardous gas
loakage etc.In such cases people at various locations are to
be warned , alerted or activated to combat the situation

before external help is arranged.
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It has been experienced that a " Central Control Room”
beceme & major and essential "tool” in such operating

complex.

FUNCTIONS -
1. To collect information from various cont.rooms of plant
operations, time to time and to strike a balance to

contain the undesired build-up of inventories and advise.

28]

In case of shortages, to optimise and allocate the avail
-able utilities/raw materials/chemicals depending on the
priorities of the plants.

3. To exercise administrative control of the available
resource round- the - clock of operations more so during
silent hours and holidays.

4. To decide the need of external help of plants and making
arrangements for the same.

5. Daily to prepare and provide, the operation/productibn
data/informaticn to the management, in the beginning of
the day.

6. To collect and disseminate the critical information need
-ing for urgent action.

7. To control the emergent situation at plant site during
fire, explosion, air-raid , gas\-release,etc. including
warning the people at site for danger, till the external
help is available.

8. To provide guidance to the plants in deciding about the

priorities of operations, safety etc. when asked for

65
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SYSTEM DESIGN:

The Central Control Room should be located preferably

within the complex in a room provided with reliable communi-

cation system linking cont. rooms, fire stations , medical
centre (clinic). It is desired to have mcre than cne system
vf communication liks-telephone loudophone,or even

vireless vcould be considaersd. The CCE should be also con-
aected with the top management officials, outside city
adminiztration , fire stations of the =ity and adjoining
industries{refinery in this case) with a suitable communica-

tion ring.

The CCR a}so requires small data acquisition system (DAS)

which can be linked with plant cont.rooms and with terminals

at top management desks for communication of plant operations

data/ information.

Aztronomical data particularly the wind direction should be

available with the CCR. Thiz can be provided by air moni-
toring staticns installed arcund ths complex(may be four or
six) battery limit, which can also monitor ambient gaseous
effluents and provide information through central monitoring

system (with display conscle) located in CCR.

The CCR can be equipped with block diagrams of unit-
¢
operations and the topography of the complex for easy iden-

tification of the location of the incidence (Like fire,
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acecident, gas release, etc). An alarm panel in parallel to
the one mt fire stations can be installed te blink an alarm
incase of fire indicating the location of the fire place.

The CCR can be provided with vital data of each unit, emera-

gency handling procedures, few safety equipments (spacial

ones) and & well documented “Disaster Flan " for the complex.

SYSTEM-OPERATION:

1. The CCR can bs manned and managed by two persons having
good plant opsrating expesrience. LAlso its desirable that
these persons have some knowledge about handling safety

and emergency situations. The operation of the CCR will

will be of the following:

(A) Routine: Ccllect information about plant lo§d and
constraints , if any.

: Keep information about the breakdowns of
critical machineries/equipments affecting
the plant capacity.

: To check from the plant weather any
assistance is required and resource
mobilisation to solve the problems.

: To co.ordinate the issues between the
plants for the solution.

i To pommunicate to various control rooms
the information of importance
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Daily keep ready and commuricate the plant
information/data to the management as directed. {
!

(B)EMERGENCY: In case of breakdown of certain utilities, to

i wtmiet s Y

instruct the concerned plants to reduce /
adjust the load/consumption for balancing
the available resources till the situation
normalises.

To carry warning signals in case of gas
leakages indicating areas of leakage and
poszible affecting zones depending on the
wind direction.

To dissipate the information by transmitting
toc highser authorities for the help from exter
-nal sources.

Ts guide the available manpower of fire, 4

e

safety , security and operations in handling

the situation.

II- DATA:
Following data to be maintained.

1. Plant lay out and control rooms-locations.

]

Telephone/wireless numbers of various control rooms, fire ,

stations, securities, clinic,etc.

~

1

3. External communication numbers,as predecided , for civil

authorities, neighbouring and other industries,etc.
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4. Telephone number(office and residence) of top management

required to be notified for emergent events/situations.

v S
.

5. "Do"s and Don ts” for emergency operations.

6. List of priorities for unit operations in case of one or

more utilities-breakdowns.

7. Sequential procedures of shut.down and start up of plants

during ewmergencies. !

8. Rated capacities and raw materials/utilities/chemicals
requirements of each plant and of critical equipments:

Both requirements normal and critical. !

©©
tJ
Q

111 REPORTING AUTHOR1TY:

4
This control room is a vital 1link and having critical
responsibilities. It is essential that the control room is
operating directly under the authority of " Chief of Opera-
tions” of the complex.

This will alsc ensure administrative effectiveness requlired
specially during the silent hours and holidays.
IV LINKAGES; ’

3ince disaster plan needs coordination from this cont.room,

there should be a communication link with civil authorises,

69
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city fire stations, neighbouring industries-cont.rcoms, fire
stations &snd other agencies/services as decided by the

management . This will help in case any external assistance is

called for.

RECOMMENDATIONS ;
1. As msntioned central control room is to be manned by an
experienced personnel. Its desirable, by rotation, every

plant manager is given opportunity to mann the control

room.

in the complex in near futurs. Hence it is worthwhile
that surh ~rntral room ie establiched and comm
imm=diately. The usefulness and effectiveness of such

central control room in the complex need no emphas

[,
n

ENCLOSURE;

Central cont.room. Commanication systems.
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CHAPTER 6 : OPERATIONAL SAFETY
1. INTRODUCTION:

At present ARAK petrochaemical complex is at various
stages of constructions of its units in phase-out
manner. Manageing Contractor M/S Snamprogetti , Italy have
projected schedule for precommissioning , commissioning
and start-up of the complex for units under phasel-A,i-e

Olefins , Polyclefins , Acetic Acid , Vinyl Acetate and
under phazse I.B Butadiens and Polybutadiene FRubber. Phase-1
alsec includes wutilities and offsites . Projects uader Phase

11 . namely , Ethylene Oxide , Glycol , Amine , 2-Ethyl

- ATOEN . g U I - e a . - Ay .
Haxansl |, Oxo.0zz ar t contracting =tage . a3 pex Lie

Wi

!

(1%
[ &)

present indication , projects under phase.l and utilities /

offsites will be ready for commizszioning by end 1992

Tharefor= ARPC management iz more concerned and con-

scious to wstablish "safety services” ac soon as possible.
A beginning iz already made in this direction by starting
"Safety and Fire Services” dspartment working under con-

struction group of ARPC

2. ORGANISATION :

ARPC should consider safety organisation at central

lavel termed ax "Safety Centre" or "Centrzl Safety Services”

:‘P—-
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to co.ordinate , monitor , promote and enhance the safety
ccenpational health , fire services and pollution contrsl

activities of the complex

Central Szfety Services shall have multi disciplinary team
of relevant specislists for technical guidance . advice and
direction 1o the units in the complex.The services ghall be
manned by professionally qualified persone. (fulfilling
statutory requirement , if any ) . "Central Safety Services’
will be hemded by 5 SR MGE/MGR who will report to Opera-
tione Chief / Technology head of the company. He will be

responsible for

- Execution of safety assistance programmes

- Advise and assist plants/units , other depart-
m=nts and heads / executives in all matters of
safety

- Ensuring and implementing broad objectives of
the company in relation to safety

- Advise and assist for all aspects of safety
right from the stage of design , engineering
construction / erection , commissioning ,
start-up till safe operations of the complex -
units

- Organise and coordinate hazop-study , Safety
Audit of the units

~ Budget and control expenses towards safety
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- Organise training

Programme

- Establish appropriate liaison with governmment

authorities

He will perform this functions
and guidance of the operations
The unit level safety branch
csafety officer who can be a
laboratory
rotation with
this position

central safety

chemist from the plant. This officer can

other plant engineers and his

under the approved policy
chief / techneclogy head.

will be loocked after by a
process , maintenance or a
be on

duration feor

could be six to twelve months.He will have

ensure

services as a focal point.He will

plant persoanel to fulfil , safely objeciives of Lhe cowpauy

by observing safe working , following safety procedures like

work-permits , safety permits and completing the safety
schemes
The proposed basic organisation chart of central safety

services is illustrated in the Attachment no :@ 1
3. OBJECTIVES
Central safety services to meet broad objectives of

1. Total loss control :
- No injuries , accidents , fires and damage to equip-

ments and human beings
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Better working environment:
- Good house keeping

- Safe working conditions

FONCTIONS AND BRESPONSIBILITIES

. Complisnce to statutory obligations:

X

- -

g

~
.

L
oy

- Factory acts / rules

- Petroleum acts / rules

- Static pressure vessels , gas cylinder rules/regula
tions

- Insurance

- Safety codes and standardes

Safety procedures-iormulation,compliance and monitor

ing for

work-perwit

- fire and safety permit

- vessel entry permit

- €lectrical lock-out permit

- new schemes , safety schemes / modificationz

Developing ssfety knowledge and skills through programmes
on:

- for now recruits - zafety introduction and orientation

employees protection programmes

in-plant training

- specialised training
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- safety seminars / workshops (including case

discussions)
- shop - floor meetings

- plant safety committee meetings

4. Safety equipment procurement and distribution:

- non - respiratory equipment
- respiratery eguipment

- eufety instrumente

Pronotionzl activities

[&,]

- publization of safety bulletin

study

- safety posters , slogan display and audio-visuals

- cirenlation of accident case - studies
- safety competitions / contests

- manuals and data - sheets

6. Studies & reporte:

- plant safety inspection survey and audit
p - accident reporting

- safety study visits to other units

- hazard and operability study / report

- risk assessment study / report

v l - safety exhibition

mishap reporting , recording and investigation
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5. SAFETY PLAN :
Central safety services should prepare every year
‘safety plan’ which includes previous year safety

draft
performance in terms of no.of accidents , frequency rate ,
plan for conducting more
i

severity rates , etc., Unitwise
safety programmes for supervisory , non-supervisory and
contractors”™ employees - to keep up awareness ; with due
emphasis on safety observance , inspection , audits , hazop !
safety standards . Draft plan
plan

»

atc. to improve
On approval

analysis
reiterate the safety objectives
for

should
should be issued by the technology / operations chief /head
Ve

()]

the yzar

during

and given wide circulation . All efforts should be made
t~ achi

T e - -
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]
desired results

services

6 .SAFETY MANUAL :
central safety

’\
\g
Safety manual 1is prepared by

for each unit and for entire complex This is issued

head for

technslogy/operations

under

strict

the authority of
compliance by respective units and employees of the complex.
safe

of all aspects of safety in detail for
It is compendium of

s
It consists

operation and maintenance of the units
mainly drawn from operating and maintenance

information
issued by process licensers , engineering contrac-
use of

manuals
vendors.It also provides information on

tors and
_—
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safety appliances and procedures for safe shut-doun and
start-up.It establishes uniform code of safety rules and
regulations , procedures and practices for the use thrcough-

out the complex.

It is particularly important for each newly recruited
employee to familiarise himself before starts working in the

plant/unit.

The manual will be updated and revised from time to time as
required and each operating and maintenance individual

should have his copy , up-dated one .
7. SAFETY PROCEDURES :

Safety procedures will be formulated after envisaging
all possible risks and mishaps and steps to eliminate the
same will be advised through the procedures . It will  alsc

draw attention to precautions to be observed.

All such safety rules and regulations should be written in
simple language so that all employees understand clearly.

As a procedure , permit system has to be essentially fol-
lowed for carrying out all specific works in most safe
manner.The system will identify and fix the responsibility
of the employees working in the plant.Normally the permits
are issued in duplicate.Through such written permits ,

following rules and procedures , can lead to (ensure) safe
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working.Hence any violations of this system should be seri-
ously viewed . It should be clear to all concerned that on

this account no compromise for any unsafe act .

This procedures and systems should be introduced right from

construction stage.
Sample forms at Attachment -2
8. SAFETY TRAINING :

Central safety services should prepare ‘yearly plan” on

safety training:

This plan should base on.

- Type of course , duration of course , topics to be covered

. selection of faculties , frequency of refresher training

(need) training budget.The typical topics which can be

covered - like: '

- Statutory requirements

- Role of supervisors in chemical industries

- Various permit procedures

- Accident prevention policy

- Safety during repairs, (incl.welding) and maintenance

- Hazards of chemicals , electricity , air , water , steam ,
etc

- Safe transportation , storage and handling of hazardous ,
toxic , inflammable chemicals and Hydrocarbons

- Fire and riszk management

79
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~ Safe furnace and boiler operation

- Handling of nature I and nature II emergencies
- Accident reporting procedures

- Accidents-case history discussions

- Hazop studies , safety audit

- Knowledge and use of safety appliances

- Good house-keeping concept

This programme should be also arranged for contractors’

superiors/workers , transporters and others concerned.

Steps to be followed for the programme:

- Titlewise budgetary and programme approval

- Correspondence with institutes/consultants to engage
faculties.

- Issue circular inviting nominations

- Co.ordinate and follow-up for nominations

- Conducting programue-issue communication for time sched—
ules , faculty -names , details of programme

- preparation and running programme

- Conclusion and review on programme
9.SAFETY PROMOTIONA!, ACT1IVITIES :

In view of the importance of safety in petrochemical
complex for accident prevention , safety communication in a
systematic manner by central safety centre needs to be
established from construction stage of the complex.

Communications in the form of
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. Safety campaign month :

In a year , one month is selected based on ro.of acci-
dent in a unit and organise safety activities on a

large scale in that unit .

Safety day celebration:
In a year one day is selected to name as ‘safety day’
and various safety promotional programmes are organised

that day .

Inter-unit safety contest

Safety contest is organised , twice in a year based on
‘no loss time accident’ performance by a unit.Winner
unit receives safety trophy and each employee of that

unit gets a safety gift or a token amount (say about

2500 riyals)

. Bood house-keeping contest :

This contest 1is organised twice a year . A committee
consisting of members from operation , maintenance ,
personnel & administration and central safety services

goes round each and every part of various units/ depart-

ments and assesses rating by filling form .(giving marks
itemise) .Unit ranking highest is a winner to receive
good house-keeping trophy and each employee of that unit
gets a good house-keeping gift or a token amount.Copy of

*good house-keeping norms” form enclosed. Attachment-3

81

|




———

5. Special programme on accident prevention:
In a year two or thiee units /departments are selected
based on poor performance in safety , to conduct “safety

drive programme” for improvement in safety performance.

6. Safety seminar :
once or twice in a year , safety seminar is organised in
the complex , for a duration of one or two days . Lead-
ing chemical industries like refineries , fertilizer , &
chemicals are invited to depute participants. Reputed

faculties are invited to read paper on safety

SAFETY COMMITTEES :
These committees are formed at three levels (A) Unit

(B) Group and (C) Apex.

(A) UNIT SAFETY COMMITTEE :

At unit level safety committee is formed and presided
by unit head. Alongwith plant engineers workers ' Representa-
tives are also invited to participate in committee
meetings. Periodicity of such meetings could be once in two
months. Agenda items are drawn up and follow up actions are
decided and recorded. Minutes are circulated for necessary

action by concerned

N ———— e e~ gl
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(B) AREA SAFETY COMMITTEE:

On similar lines as above , this committee would be
lead by Group Head.Group can be of 2 or 3 units like Olefins

, Ployolefins ...

(C) APEX SAFETY COMMITTEE :

This committee is high level one and headed by Operations
Head.In this higher level management committee , workers
representatives would also participate and 1issues like
poiicy . statutory , major constraints/requirements would be

discussed .

A1l above committee meetings would be convened by safety
manager.Committee members will be also nominated from occu-
pational health , fire, materials , technical , inance ,
engineering services. Such meetings are quite productive and

ensuring safe working of the complex .
B. SAFETY PUBLICATIONS :

In order to create and sustain interest amongst the
employees towards safety , the safety bulletin should be
published in English and Persian language once in three
months . Safety topics should alsc include case histories of
accidents/mishaps occurred in -~house and in other industries
This will enlighten employees about seriousness of ihe
hazards and lead them to safe wcrking .Central safety serv-

jces should also organise display of sign-boards and posters
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or. safety like "no-smoking” identifying hazardous zones in
new projects as well as in operations area . Also for the
public awareness on safety , programmes in neighbouring
villages/town can be conducted by way of exhibitiom , leafl-
et distribution , audio/visual(video) communication with the
help of local/district authorities.This will help for prepar-

edness of the public in emergency-situations

10. SAFETY BEPORT SYSTEM :

(A) Safety Survey Report :

safety officer will jointly carry out survey of the unit
once in three months and report about all aspects of safety
requirements including statutery working of permit systems ,

detectors , fire-alarms , safety valves , etc

,& .
T,
“

(B) Plant Safety Engineer’s Daily Report :

Thic report to central safety services would cover
plant position , permits/clearances , firzs/mishaps/ acci-
/ dents, if any , good house-keeping , unsufe conditions ,

etc. (proforma enclosed... Attachment-4 )

(C) Safety Audit Report :

Conducted once in a year by senior safety officer from

centre with plant operations , and technical services.

e
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(D) Hazard and Operability Study-Hazop (details follows)

(E) other r=ports like:

Accident investigation (Ref.Attach ... 5)

Inspection of customers’ installations

various survey reports for examples;

sampling points (critical ones)
lifting tool & tackles
drain/vent nipples

breathing air cylinders ...... (Ref.Attach ... 6)

11 .FREQUENCY AND SEVERITY RATES :

These are important parameters to evaluate the safety
performance of each unit and of the complex as a whole.These

(F.R.&S.R) are accepted internationally for safety rating .

F.R. - reportable accidents * 1,000,000
total manhours worked
S.R. = maydays lost * 1,000,000

total manhours worked

FR and SR are calculated from the data of one year and
plotted graphically - FR,SR on x-axis and year on y.axis

Similarly loss of time accidents and mandays lost ploited
yearwise for trend analysis . Accident free ‘one million
manhcur® spells can be also reccrded in form of bar charts
Such "records " maintained by central safety services can be
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forwarded 1in standard form for participating in “interna-
tional safety award” for safety performance of the
complex/company .

Winning of such awards (like experience of IPCL) by company
improves /boosts up morale of employees and better safety

performance next year :

12. BAZARDS AND OPERABILITY STUDIES (hazop)

Right from the technology / process selection stage
this study can be taken up at different phases of the
project-like design , construction , commissioning and
operations

This study provides valuable technical information and
suggests alternatives to minimise risks.1t also identifies
major and specific hazards and operability problems

Study should be carried out by trained hazard analyst or
safety manager with multi-disciplinary , team of process ,
mechanical , instrument engineers , chemist and if required
including other specialists. Documents required are- well
developed )4 & ID , plant lay-out site plan ,
operation/maintenance manuals , etc.

Having identified major operational hazards , its credible
causes and consequences , operability problems can be recog-
nised. Interaction at this point , with process licensers
would be necessary to eliminate/reduce hazards , conse-
quences and operability problems.Also to develop protection
and control systems to contain residual hazards within risk

targets.
86
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Hazard indexing of each unit (Dow/Mond Index) is required to
check adequacy of off-setting elements of the unit.To keep
domino effect to practical minimum , distances betwaan
plants and inflammable liquid storages should be maintained.
Commissioning time hazop study review should be taken up by
commissioning manager/leader with contractor prior to
commissioning , to ensure updating of all plant-documante
and implementation o7 all recommendations of hazop study

(earlier)

After physical inspection , verification and assurance of
commiszioning manager, safety manager would also satisfy and

certify compliance of this recommendations

During normal commercial operation- phase of the unit/plant,
between 9 to 6 monthe |, operations manager would organise

harzop study .Hs would ensurs that all design intents of
safety management are being realised in practice . If there
are major dsfects , plant manager records the need to raise
"plant modificaticons authcrisation” az per procedure adopted
by ARPC to initiate the rectification .This
rectification/modification is then "hazop-ed” by works-based
team led by safety manager before plant management 1is

allowed to proceed .

Enclosed-simplified model of hazard source and procedure-

diagram. (Attach ... 7)
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[ CENTRAL SAFETY SERVICES \
: SENIOR MANAGER / MANAGER

| |
| ] g

ASST. MANAGER ASST. MANAGER ASST. MANAGER
PROCESS OFFSITES & TRG.STATU.LIAISON
UNITS UTILITIES PROM. ACTIVITIES |
I l I ] | 1 | | V.

SR. SATETY SR.SAFETY SR.SAFETY SR.SAFETY [SR.SAFETY SR.SAFETY SR.SAPETY SR.SAFETY SR.SAFETY |

OFFICER OFFICER OFFICER OFFICER OFFICER OFFICER OFFICER OFFICER OFFICER |

OLEFINS POLY AA/ VA EO / EG OFFSITES UTILITIES TRAINING STATUTORY OTHER ’

: OLEFINS BD/PBR EA _ LIAISON DEPTS i

2EH / 0XO 1

<———— SAFETY OFFICERS ———-> €—=—=——  SAFETY OFFICERS ———=—=> l!

7L- ——————————————————————————————————————————— »
PLANT SAFETY OFFICERS PLANT SAFETY OFFICERS .

N - ‘l

N4

H AT UNIT LEVEL SAFETY BRANCH EACH SHIFT va |

ENGINEER FROM EACH UNIT SHALL FUNCTION AS ui 4,
SAFETY OFFICER DESiGNATED TO WORK FOR "
SAFETY REQUIREMENTS AND MAINTAIN z
CLOSE COORDINATION WITH CENTRAL SAFETY e

SERVICES : ]




. o

i have gone through the above check fist snd | sbide by tha safety precautions.

Engineer i;argo &.Ebﬁn
the job. o

—Pamm Ic hersby rsturned 8fier completing job and ensuring safe removel of men & materis!.

Date s L
Tore ; :.n.g-xt Movm executing
Accepied Shifs incherge

The pemit s veld if the sendrdions n the sred becomes hezardous from cenditions not existing
when ts permit was lssued ond in case of FIRE ALARM / SIREN.

I"IN QUADRUPLICATE ; WORKSHOP, FIRE OEPT,, i

SAFETY DEPT., INITIATER |

A G CEP . G G CEGe GATN- NS N Y. G IS S e =
|

S W VO e - 5 g~
- o ciffcaating ey N —
e~ l.\UlA\l l'l.lROCliE\IICALS CHORPORATION LTD. Avrac
P.RE STATION
4 TITAH —
FIRE & SAFETY PERMIT A N
v .
(HOT WORK AND VESSEL ENTRY ) N? 124906
FORM No. SD/F/6R
Oste of lssue _ . Nme _______ Hrs :
Permission is heredy granied to Shiil —_ . B
Daesignation of Section/Deptt. .
Dascripton of Work - )
Plamt __ . Aroi_ - _.__ __Equipmem Location . ]
Nsture of O Fame (O Spark producing a repele
Work O Cleaning (O Vessel entry a
THE FOLLOWING PRECAUTIONS MUST BE TAKEN BIFORE THIS PERMIT CAN BE AUTHORIZED
| Not Not
ltem , Yes lrcqu?rod ‘ ftem Yos | requirec
1 :":Lp.’;’"‘ prope:ly drained "‘d O azr T} Propsr portable ladder provided. O ! 1 .
H1
' : V floldi ( !
2 Equipment waier flushed. ‘Ol 0O 12 Suitable "'"""""9 previded | (] | O
3 Equipment  properly steamed O 0 ' 13 Means of exit availadle. a O
and ges freed. 14 Proper vantilation evaiable, sir | [ o ¢
4 fl‘ﬂ Isolstion Lockout No . D O hose provided.
""""" Dote .......... ' 16 Proper illumination cnulablo O 0 )
5 Mecpmsnuy blocked to avoid | O O | 24V F.P. hand lamp.
rotstion. { 16 Equipment properly tegged ; O 0
6 Surrounding area hot line | [M] O i ) Biind tag.
checked/covered. ii ; gK 10 enter 18g.
. ) i anger tag.
7 Sewsr.opening wveudlprouctedl ] 0O 17 Area operator informed. 0 0 _
i k ; i . . '
s ,c)° '6'::1::: 'v'fs';'.g,‘w" sprov.ded D D : 18 S1endbyperson/firemnan provided D D
ii) Inside vessel. " 18 Following safely equipment 0 0
9 Return sanhing cable provided 0 O | provided. -
& welding cable insulated. ’ ; '
10 Following precautions taken aga- ! - —— "
inst teledse of oil, gss or solvent. E O O 20 Following  fire  equipment | () ! C
provided. i
i} Running water hose. ;
ii) Fire extinguishes. ;
GAS TEST Hydvocar&n —— % Lower limit
N Tonic gesss___ _ . _ __ __ _ __ ppm
Oxygen content _— %
We have checked the gbove and consider it safe 1o prozeecd with work.
The permit expites 8t ____________ MHrs. Date !
o Sh«h mchu_v;o——_“ Plant sefety engr. Authorized aree incharge )

(.340
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=P No SDIEl4 ' ATrawmEeNT @
1 .7 IND!AN PETROCHEMICALS CORPORATION LTD. (M P17 - -
» . \
Dao . —Tune Hig  Shih
' . 0
' WORK PERMIT _ N 460812
l Fom Yo
_ease undertake the foliowing job i : -
i
I fantsining to equipment Na} SectionfAres
{ N ‘Fpliowing safety muxemen!s checked ( ) ore ossemwl 10 tender this permil valid for work.
Not. ﬁl ‘
.. l hem 1 Yes Reqd _fem Yes '
[ 1. Elect Lockout & line ciearance | [ | [0 [ 8 Proper scaficidingtobe provided (3 | O
ooimit No.. ....cvn..o... taken 9. Ladder to be providedproperly | O | DO
' 2. Equipment property crained & | O | O ho. Folowing sefety appliancesto J O | D
bl.nded/isolster with valves R be used. i
3 Equipment prcporty teged. Ol O .
- l 4. Unde’ ground cadies over Head Ol D (i) Eve &’ Face Protection (W] 0 '
wires B ware. (i) Body protection O O
€. Wate: ‘hese provided to keep o] G (iv) Respi:atory Protection Dl'0O
sre2 wel.
A l ". Use of Steel Hammaer not All- ol o (v} Safety Bel _ Dy o0
. owed'Brass Hammer Aliowed. | (v) Head/Ear Protection O O
*(‘\\ Speca! points for compliance : 1. }
A\ I 2 .
: 8 .
A The Pe:mir expires & “Hrs Dsre Sign and name of the Snik Enginesr
l Y Wok compleied date Hrs. - Shift-Ares Incharge -
&Note : In case job is not wken-up within the same shift
o tisus of the permn it orust be renewed .
| by mdo«semom of incoming Shift in-charge by Signature and name of the Enginess
’ incorporsting necessory charges. etuning the permit
l This pe:mit ks #o1 velid in G evem m&mnhmmed»mmbocmmmm
) conﬁmmmmdm”mnwuw . )
Pormics must Be ssturned w0 ﬂ\; ongnpup: sfier completion of pb : : . .
l ' IN DUPLICATE : \
e 80 §
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ywviAN PETROCHEMICA.> CORPORATION LIMITED 3>

ELECTRICAL LOCKOUT PERMIT A1 mm@

DATE  No 8706

e e e e = el ‘.Z—'Fﬂ-:

SHIFT
A1 Plant Section / Areas
A2-Equipment on which Shutdown required
A3-Reason for shutdown & duration =
A& -Name & Signature of the Person Agency: Time Hrs.
requiring shutdown.
NAME & SIGNATURE OF AREA INCHARGE—Sign.:
Name : ( )
B. ACTION TAKEN TO DE-ENERGISED (ISOLATION) FOR SAFE WORKING -
( Tick Mark Applicable )
NOT _ NOT

ITEM YES REQD ITEM YES REQD

B1-Switch Made oft = = B8-Caution board placed O O

B2-Main fuses removec [ ~ B9-All connected interlocked [ ] O

B3-Control fuses remeved [ - equipment isolated. if yes,

B4-Main breaier rached out [ s mention number of equip-

in test poesition. ment.
BS-Locatl Switch puton ' off ] O
& local position locked. 1.
B6-Any padiocking done ] 8 2.
B7-Earthing done. if nece- [} T 3
- 4.
ssary.
I declare that the equipment mentioned atove is safe to work and the same will not be made alive
for operation until this lockout permit has been cancelled by the agency taking shutdcwn, Name
of Technician isolating : Date : Time
NAME & S!IGNATURE OF SHIFT INCHARGE [ELECTRICAL]}—Sign. :
Name : (
c .

C1-1 declare that the worh. has been completed, men and materials have been removed from the place
of work and the equipment can be started if no other agency is working, the Lockout permit is
hereby returned
Person returning Lockout Permit : Sign ©

Name : (_ __
C2-1 declare tha! the equipment is safe for starting and no other WORK PERMIT has been issued
on this & connected interlocked equipment.
NAME & SIGNATURE OF AREA INCHARGE—Sigs. :
Name : (
Dete Time
D. THE EQUIPMENT MENTIONED ABOVE HAS BEEN ENERGISED AFTER CHECKING
NOT
FOLLOWING. i YES REQD

Di-Checked, No other LockoLt Permit is’are pending on this or interlocked O 0O

equipment,

D2-All connected interlocks restored. 0O O

D3-Field Tag received. 0O 0

D4-Caution board removed. 0O 0O

Name of the Technician Energising Date Time

NAME & SIGNATURE OF SHIFT INCHARGE (ELECTR!CAL)—Sign. &
Neme : (

Date Time

]
Adroit Printers £x 1 x 1002 000 ( )1 08 |INE IC&TE; a1
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* Cxood HOUSL IKEE PlNU\’ NORN ,FORH ;
AfTA(HﬂEAn'@\ 4

VN (Ref-#-t0) 7
i, ey /o7 x| I :
Derrt VISISLu By _ . . )
sr. OB =5 ~oPe626/POT T MARKS Y !
Y- House ketPine Mn:v.t Pow'r; oBTAINED
aJT 6 @5
* Cenergl g c..race neat a-¢ t74a:.
_________________________________________ f e e s m e emitmee e m iewe m - e i
2 21Y v 1Tn oo, rawzreles olllt ¢ T
fromr obstruction,
3 No leakages or spreading around of products
manufactured or used in that area., No wastage,
4 No leakages of Utilities, i,e, Stear, Water,
Alr, Inert Gas, Fuel etc, )
5 Al draine clean and properly covered.
6 All materiaels & spares stored in neat end
orderly manner., 1
7 - A1l machines/equipment free from oil/grease . A
drappxng. i
8 Cotton waste, snacke (asta) packets, papers etc.
not scattered, .
9 Bervice hoses, tools, equipment, drums, etc,
kept neatly end orderly manaer, {
- D G A U G R G W G G SR Gy - D e Dy e P D Gy S D G G S G ST e e e D G e e D - S P IS P D D WD T WD WP W - - e <
10 All Bafety & Fire appliicrces kept at Brecified
place and in order. T
11 All caution/eign, dieplay boards and notiee
boards in position and kept up~to-date.
12 All furnitwro and fixturos in good ocondition,
000.2
-, R
2 SHEETS 82 -
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i .
2 -2e
3r, YOUSBNGIPING ASFECTS/POINTS siaxs
T2, obt- i~ T
out c.
' -
.13 h:=keen of tke estire aos »23 ofrices
——
11ty rextiictic ronsc,
1/ LY ecoS-micst, andisrecs cte, aintcd
cnt kave ~ccé loeols,
15 Roof, fixtures, and fittings free from cobwebs,
VN oews | ecocecoaccc—oe - et gv o o - - - e o e Gn G g ER S e o G G SR D S D D . - —— - W o o o - e w - o o e o o

16 Collection of scrap and garbage in proper
containers and dust bins and cleaning done
at regular intervals as necessary.

electrical fittings in orxrder,

18 No eccunulation of unwanted egquipment, pipe
& f4ttings, scrap, packing cases and bags,
unvanted mcterial etc. around the buildings/arec.

19 Gzoxrdoninsm, lcwns ote. around area is well kept
and in pleasing oondition,

-~

20 Lavatory bdlook, wash basins, w:i:ter cooler cotc,
clean and in good condition,

TOTAL MAFEZS

Y4nal Grade:
Signature:

< l 17 No loose and hanging electricol wires, 41l
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PlanyAres 88
Neme of the Safety Engineer . Slgn Office Copy
A Plant Position B. Permits/Clearances etc. C. Mishaps, Fires, Accldents etc.
Fire Yoo No.
Running Normat 1. No. of hot work permits checked Mishep Yoo No.
Partly shut down and issued
Accident/
Shut down
Injury Yoo No.
Important sections/aress/equip- (! yes, give details on other side )
down 2. Important hot works D. important points from plsnt shift log
carried out for follow up Investigation ete.
Safety checks en aspecific hazards In these —

down areas

F. Safety Good House keeping round/
mesting/cantact eto.

3. Any abnommality in work
permit, Elect. lockout etc.

o/
) —
F. Unaate Act/conditions observed and corrective actions taken f T
- 3
v
w 3
e
T
G. Scheduled Daily check/weeskly check/Monthly check - Detaiis ’
o . -3
(Use 1everse side for more on any polnt of the report)
L\ . ) .
S ’
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: K form No. : SO/2 __ ONIGINAL
! for Sa’ety Dept. N

INDIAN PETROCHEMICALS CORPORATION LTD.
ACCIDENT INVESTIGATION REPORT

Yo : From :

Sa‘sty Department Dept. .
Type of sccident Dv.

O INJURIES .
(Personnel including Casua's/Contractors) Plant/Project

[0 NARROWLY MISSED ACCIDINTS Contractor
3 OAMAGE (Equipment/materisi)

}

\\
e 5 B G SR O B S B BB B B B B B O BN EE B e |
p

1. Nama of the injured / equipment

2. Empl. Neo. 3. Age 4. Designation/occupation
5. Date & Time of accidert Hrs.

6. Hre. at which injured started work Hrs.
7

8

9

o

. Location of sccidem
. Length of service with company
. Nasture o Injury;demage
. Type of Injury O WMINOR (First-aig) 3 MAJOR {Lost time csse) O FATAL
1. Willinjured remgingway hom work?____  _ __ H s0, how long ?
What job was being done? (Also indicate tools. materisls machines used by injuied)

13. Description of sccident

|

-

14. Caums of sccident -

A

[

18. Give here_code Nos. of accident causes fiom 1he list printed overlesf .

16. What SteDs were taken o prevent similar scCident___

17. What other Steps should be taken 10 pravent reoccurrence ?

18. Names of two wilnesses along with designstion & Empl. No.

, 1
2 .
Dete . Sign,
Name (Superviser)
| Dote Sign.
i ‘ ' Ospt. Head/Div. Head
-—————-—--——-—-——w—-p--——" ra /
) | In QMORPLICATE: ORIGINATOR,SWETY OEPT. ! v

—~a

l PERSONNEL m.. MEDICAL CLINIC ! [ 1] &




CAUSES OF ACCIDENTS

9. FAULTY SHOP-PLANT LAYOUT;DESIGN

8. Wrong position of machine/equipment

b. iracdequate space-exits-walkways sharp
bends

c. Ingufficlent light

d. Insutficiant ventilation

o. Excessive hett

f. No sa’e sccass to remote o1 high p'aces

9. Unsafe process

. FAULTY CONSTRUCTION

a. Non standsrd construction
b. Insecure foundation

c. Uneven fioors

d. Stippety working suiface

. DEFECTIVE YOOLS EQUIPMENT

s. Unguarded Insdequately
gusrded machinery
. Faulty equipment 100}
¢ Elect. toot Equipment not grounded
d. Live electrit wire’conneciion
. FAULTY OPERATIONAL METHOD

s. Failure in complying Elect lockout
procedure

b Meake Shifi arrangement

c. Working with gusids removed opened

d. Use of underrated equipment/metenal

6. SUPERVISION FAILURE

8. Lack of sdequete instructions
{None_ not enforced, Incomplete, wiong)
®. Insdequste Supervision
ingZecuote Trdining
d Basd Houss Keeping
(Congastion, Impropet storage, Slippery
floors etc.

o

. HUMAN FAILING & BEHAVIOUR

». Non compliance of rules/instructions
b. Failed 10 wear Personal Protective Equip-
meny (Safety helmet, goggles, face shieid,

Apion, gloves shoss etc)
. Opersting without suthority
. Taking Chances'Shon cuts
. Failure to recognize potentisi hazard
. Horse-play
. Haste
. Lifting’Storing improperly
Physically unfit (weak)
incompetent (Unexperienced, unskilled)
. Over confidsnce/fsulty Judgement
Neghgencs, Institention
imprope: attitude
. Action of fellow employee
. Moentel disturbances.

o9 3=F¥r "0 ~0Qan

AZ

for Safty Dept use only }

Accident Referonce No.

Type of Accident . Minor ( first-aid case )

-— O Lost time!Dissbling injury causing loss of

Less than 48 Mrs.

{3 Lost time D:sabling Injury csusing loss of

More than 48 Hre.

O Fatel

O ODOamage

O Totsl Days Lost

3 Osangsrous occurrences

This is reportabs,/Non reportsble accident cese. As per Rule 103 of Gujsrst factories Rule
1963 requires/doss not require ection for reporting to Govi. suthorities.

3. Acc. Report received by Selfety Dept. on

2. Acc. Report sent 10 Fastory Inepestorste on

" Sign
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! FORM No. 21

: (Prescribed Under Rule 103) \

‘- ' Notice of Accidest or Danpgerons Occarrence ‘ ‘
Lty
{ 1. Name of Occupier ' .
i B
l 2. Address of works where accident or ¢ lodisz Petrochemicals Corpn. Lid.,
i dangerous occurrence bappeoded. P. O. Petrochemicals, Dist. Bs.oda. \

PIN - 391 346.

3. Nature of lodusiry Macufacture of Petrochemicals.

4. Branch or Department snd exact place
the accidest or dangerous occucrence
bappended.

'y

S. Injured person’s name and Address

6. (a) Sex (b) Age (Last Birthday)
{c} Occupation of isjured person,

7. Date & Hour of accident or dangerous
occurrence,

.

8. Hours at which he started work en day
of accident.

. ' 9. (a) Cause or pature of accident or 1

dacgerous occurrence.

(b) M caused by machisery

(i) Give name of ibe machine &
part causing the accident &

(ii) State whether it was moved by
mechagical power at the time.

(c) State exactly what ipjured person
was doing st the time.

10. Nature and extent of jojuries (e.g fatal, 3
loss of finger, fracturc of leg, scald.
scraich followed by sepsis.)

11. If sccident is pot fatal state whether
iojured person was dissbled for 48
hours or more.

12 Name of Medical Officer in stiendsnce §
OB isjured person.

1 certify that 10 the .« of my koowledge and belief e particulers gre correct i every
respect.

Date & Place : (Pactory Maoager) _.

| | Iadisn Petrachemicls Corpe. | .

? . ~ Duate of despaich of repor : ’
[]

] bkt : Q2
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INDIAN PETROCEENICALS CORPORATION LTT.

SAFETY DCE-ARTMENT

Survey on Portable Electricoel Tocls/Welding machinc Bend
Lemp ete.

& Flz=mt

X Not Satisfactory Bate/Dates of Survey
Xance & Sign. of
Szfet; BErgincer
e, —e————— e e e
Sr. ‘Typc of Tools Mie/ldcrti- ! cortity i Location
Ko, ; ficzticn No, : !
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INCIAN PETROCEEMICALS CORPORATION LIMITES
SAFETY LEPARIVENT
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, ‘ Month |
| - . Area
l _/ Satisfactory Period of Survey
X Not Satisfactory Sign. of Safety Engre .
{
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H Hone
e Suppliers test is for 160C psi
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SIMPLIFIED MODEL OF HAZARD SCURCE OF AN INDUSTRIAL PLANT

<—-SAFETY ARUDIT

<—=TECHNOLOGY

<—-MAINTENANCE STRATEGE

<—QUALITY <—SKILL < ~PROCEDURE
<—RCCURACY <—CODES OF PRACTICE <—=SKILL
< —METHODS <—F1ELC DATA INPUT <~TRAINING
<—MECHRANISATION <—~SAFETY AUDIT
CONSTRUTION | ~ | DESIGN < MAINTENANCE
> 1
L HAZAED OF |— —=——

COMMISSIONING - SAFRTY | - OPERATION
<—OPERATOR TRAINING PLANT <—OPERATOR TRANING
<—=REFLEX CHECKS MODIFICATION <—-REFLEX TESTS
<—PRE COMMISSIONING CHECKS <—STRART UP &

<—1TEM AUDIT

<—=SYSTEM & SAFETY CHECKS
<—~COMMISSIONING CHECKS
<—=LIVE SEGREGARTED TRIAL
<=SYSTEEM RUN
<—GURRANTEE RUNS

<—~FORMAI. PROPOSAL FOR
CHANGES & SCRUTINY
<—-RPPROYVAL BY DESIGN TEAM
| <—=SAFET'( RECHECKS
<—IMPLEMENTATION & TRIAL

SHUTOOWN PROCEOURE

~

<—EMERGENCY PROCEDURE

<—0OPERATICN MRANUAL

RE
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HAZOP PROCEDURE

SELECT LINE

SELECT DEVIATION
e.g. MOREFLOW

MOVE ON TO NO
NEXT <1 IS MORE FLOW POSSIBLE
DEVIATION
YES
IS 1T HAZARDOUS OR NO
DOES IT PREVENT >
EFFICIENT OPERATION
YES
WHAT CHANGE [NO{ WILL THE OPERATOR

IN PLANT
WILL TELL HIM

N

KNOW THAT THERE
IS MORE FLOW

{

CONSIDER
OTHER CASES
OF MORE FLOW

YES
WHAT CHANGE IN PLANT CONSIDER
OR METHODS WILL PREVENT OTHER
THE DEVIATION OR MAKE | _| CHANGES
IT LESS LIKELY OR <] OR AGREE
PROTECT AGAINST THE TO ACCEPT
CONSFQUENCES? HAZARD
YES
IS THE COST OF NO
CHANGE JUSTIFIED
YES
AGREE CHANGE (S) No

AGREE WHO 1S RESPONSIBLE

FOR ACTION

FOLLOW UP TO SEE ACTION
HAS BEEN TAKEN

Y
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CHAPTER 7 1

MAITNTENANCE ENGINEERING SERVICES
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CHAPTER 7 : MAINTENANCE ENGINEERING SERVICRS
INTRODUCTION :

Arak Petrochemical Complex is located at about 25 km

from the Arak town arnd having only the neighbouring industry
the seventh oil refinery of NIOC being set up at the same
time.Around the town there are other engineering industries
like AZARAB , Machine Sazy Arak , Wagon Sazy Arak , which

are basically fabrication shops .

Thus such a pertrochemical complex is being set up at a
relatively remote place.lt is expected that once commis-
sioned (around end 1992) the complex will have to operate
round the clock and turn out decired products.Apart from the
raw materials , chemicals and other inputs, the complex will
need essentially the back-up services 1like Maintenance ,
Technical , Materials , etc.Maintenance Engineering Services
(MES) will be one of the important and essential one , to
ensure steady - state run of the complex . Not only it will
ensure the uniterrupted operations of the complex , but also

will take care for the long term health of the plants,

AIM OF MES :

: To ensure high level of equipment availability in a proc-

-

ess plant , since the opportunity cost of downtime is very

high .
107
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: To ensure constant review and control of maintenance coxts
of equipwments

: To ensure safe and efficient operation of the equipment
and with longer life.

! To optimally utilise scarce resource and build up high
level of expertise/skills in selected areas of special-
ization under the centralised services(function).

: To develop vendors for the resources and services.

: To achieve productivity improvements and cost control

measures
APPROACH :

The Maintenance Engineering Services (MES) can be partly
deventralized for making it more effsctive and useful.That
mzans the routine day-to-day maintenance can be taken care
of by the plants/plant-group (supported by a maintenance
group.‘tazk force under the plant management) whereas the
specialised services and functions can be centralised under
the maintenance head ARPC’S approach in establishing the MES
is in the same direction . In the organisation structure
(ref Attach. NO.1) although the field Maint. Head is shown
reporting to the Central Maintenance head , virtually the
maintenance staff working in the field will be taking in-
structions for the day-to-day activities from the Plant-In-

Charge (Manager or a Senior Manager) and satisfy the need of
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operations on the spot .This not only will save time in

~communication but will result in performance improvemant.

ADVANTAGEKS OF SYSTEN:

1.

N

[X)

Allows for a united command under the in-charge of the
plant or group of plants.. The incharge is also fully
responsible for the production as well as routing
maintenance of the plant/plants. As a result,many of
the traditional production/maintenance conflicts get
resolved at the local plant level itself.
The dedicated mi.intenance personnel of a plant-group
develop a good understanding of the plants and their
Operations. Thic familiarity and the interfunctional
{(Mech.Elec,Inst)team working under the Manager (Mainte-
nance)helps in producing better Maintenance Managers as
well as Plant In-Charge(irrespective of their disci-
pline). In fact, this brings in maintenance persopnel
interaction and identification with the plant almost
complete.

Interaction and continuou; interaction between produc-
tion and maintenance results in cutting down the fcrmal
communication. (Paper work , other than work-permits)
leading to much faster response time.

In this arrangement/system emergencies are quickly and
efficiently attended to. Similarly major shutdown and
overhauls are efficiently managed due to close co-

ordination/interaction.
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5. The engineering services at the centre can develop

unique expertise in the areas like

Rotating Machines : special maintenance

Quality Assurance-NDT service

Mzintenance of heavy construction equipments

Maintenance and up-keep of DCS-system

6. The MES plays an iwmportant role in laying down long-term

targets and strategies of the complex.

ORGANISATION - STRUCTUBE:

To ensure and provide effective service to the operations
and in turn to the complex, the MES can function as p=r the
organ. structure proposed in the Attachment-1 . The
structure 1is mostly in line with that plauned at ARPC with
slight modificaiton-suggesting decentralised working ar-

rangement .

The maintenance group in the plant will be administratively
under the Plant Group Head and functionally responsible to

the Central Maintenance Engineering Head.
ROLE AND RESPONSIBILITY

1. FPlg Activities - Scheduling of shutdowns / turnarounds

Preventive Maint. Schedulipg/planning

Spare parts, Plg and Control

Standardisation

Documentation

Annual Rate Contracts
110
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2. Expert Services - Rotating Machinery wmonitoring,

over hauls

L4

- Corrosion Control/Inspection NDT
- Problem Analysis and solution in
waintenance and equipment per-

form ance.

3. Plant Insp. Servuices- 'Quality Assurance Function

- Static and Dynamic Equipments

4. Common Facilities Central Workshops (M,E and I)
- Instrumentation-Calibration

- Computer (systems)

- Blectrical Repairs

- Maint of Cranes,Heavy/Light Vehi-

vehicles, Const. Equipments

5. Project Mgmt. - Design, Detail Engg, Constn,
Commissioning
- Moedification Schemes in

consultation with Technology

-

(Process Engineering)

-

B
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MAIN FONCTIONS OF MAINT EHGG

(A) CENTBAL

L)

1. Planning and issue of P.M Scheduies to plants and main

tain maintenance records.

2. Maintaince and overhaul of Critical Machines.

3. EKnzure availability of equipments and control costs
az  per target (cozt including plan for Repairs, Renew-

als, Replacements)

£ . Operate and maintain centralised facilities like Work

Shops, Cranez,Const. Equipments.

6. Co-ordinats Mzatsrialz Function for complex level
Spares ., Materials with respect to Standardisation ,

Inventory control (of engg spares), Vendor Development,

Insp, etc.

7. Maintain link with neighbouring and other industries to

-

share facilities/expertise.

8. Maintain informaticon/data on local services, facilities/

developed vendors/supplie:rs.

9. Monitor and maintain performance data of A & B Class

vquipments and plan their renewals/replacement.(classi

fivation on the basis of valuae aﬁd criticality)

112

. ' 4. Plan for major shutdowns at complex level.



10.

11,

[
s

16.

(B)

A

Data bank on maint schedules, spares (including insur-
ance sparcs) management etc, for A,B equipments.This

wil be computerised and tailor made.

Lay down annual rate contracts (pessibly for heat
evchangers cleaning, valve repairs. rigging/scaffclding
A/C maintenance, civil maint. Jobs , C/V repaire, =tc.

eve.)

Enginesring and Project Management for plant-level

modifications jobs/schemsz alongwith Process Enge.
Provide complex level feed-back for new projeosts.

ST YU S S U AR S -
Develop and maintain syzltem enginssrihg EXouUp &3

o

support to plant operations.

Manpower planning for maintenance engineering including

rotation and placement of engineering personnel.

Training plan in consultation with HRD, for engineering

personnel |
PLANT LEVEL

Day -to- day maintenance of all equipments within plant

in close coordination with production/operations,

Operate the annual rate contracts of the services as

lined up by cantral group.

113
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3. Day- to -day link with other services like technology

(Process engg)., Materials. , |

4. Provide dsta to specialists at centre and avail assis-

tance on need basis.

Lisnison with centralised facilities like workshops. |

(L}

criticnl equipments/items repairs, inspection, testing

modification(proj) group, etc.

MES - INTERACTION WITH :

A _MATEKRIALS :

: Level of stock items and inventory monitoring and control
particularly for engineering spares
Levels of insurance spares and their replenishment of
Cpare parts manuals(S5SPM)

: Vendor development/approval.

Standardisation,Inspection (engg)

B.TECHNOLOGY (PROCESS ENGG.):

: Comm~n approach to trouble shooting,analysis and solution
to plant problems.
(examples-diagonise and solution for repeated hex.tube

failures - may be due to faulty design, faulty matl,or

faulty operation)




: Monitoring equip. performance. scheduled testing of the
performance.

: Modification, Modernisation of plants.

: Renewal, replacement of equip. with better material of
construction.

: Approach to efficient and energy saving operations.

C.NEW PROJECTS (SCHEMES)

Input and feed-back from the accumulated experience and
help in selection of equipments or machines from the
reliability and maintainability angles.

: Keep interface with main suppliers of large-equipments
works and service-contractors,engineering consultants,

vendors of various work-shops, services,etc.
COMMUNRICATION:

Liaison and communication is very important in performing
the services more effectively. This would maintain close
co-ordination and keep up inter-relations between the con-
cerned groups with better understanding. Following forums

of meetings and participation may help:

1. Regular weekly meeting chaired by Maintenance Engineering
head and attended by sectional head of central engineer-
ing and maintenance leaders (Manager) from the

plants/plant groups.
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Participation of Maint.Engg.Head in a regular production,

planning meeting called by the Operations Head.

Farticipation ofthe Maint. Engg.Head and the sectional
heads of central engg in co-ordiantion neeting called

by materisals , technology and personnel/administration/

finance heads.

Tuice a month meeting called by section heads of the
contral enginvering with respective discipline represen-
tatives and the maintenance leaders(manager)of the

plants/plant-groups.

Maintenance leader/Manager of the plant to attend

“

regular mestings calisd by piants-in-charge or head of

the group of plants.

Planning head to havs regular mestings with materials
department for monitoring and control of spares, inven-

tory and critical rejuirements.

Any other mectings can be arranged on need basis.

RECOMMENDATIONS :

. ARPC dus to itz relatively remcte location have to over-

came the preblom of trained and experienced/expert
manpower  avallability. There will bs a need to attract
or develop service anciliaries/agenciss (or to look for

competent =mervice organisation) who can provide
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experts,diagnostic maintenance contracts. ABRPC can then

sub.contract such service jobs.

Also with the coming up of adjoining refinery, there ic a
possibility of sharing the services expertise in the
field of maintenance. It may be possible to jointly
sponsor/promote(since ARPC is part of NIOC/NPC) ssrvice

anciliaries.

As mentioned earlier, ARPC have planned to organise the
maintenance services with the right approach, however,
the services from this functions will not be available
during the period of precommissicning, <commissioning
and start-up of the complex, since they will not be
established by that time. ARPC may retain services from
the construction contractors of their skilled personnel

for this time.

A= soon as possible, the appointed engineers and techni-
cians, on completion of training, could be attached on
priority with the plant construction/operation/mainte-
nance commissioning groups so that they get tuned to the
type and nature of maintenance activities of the plants.
Thiz will facilitate to provide on the job training to

the engineering personnel and take over of the plant

more confidently on completion of performance test runs.

g
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' 5. The plants are located at quite a distance from the :
- i. ‘
: central workshop facilities, hence to attend tc minor *
l jobs, it may be considered to install swmall plant work-
shop facility with each group of plants. This facility
l can provide minor machining, grinding, welding, testing
{
' of elect/inst. etc. type of jobs.
. ' 6. In living with the present modern trend and for faster, ,
o easier, effective and correct commumication and control
; ' efficiently , ARPC can plan to have computerised data
|
! ) bank/record and system for
. :
&) All Drawings and Data sheets
. b) Maintenance Record and maint.Management
| =) Dritical spares and Inveniory control
K d) Shutdoun maintenance and record and planning
<) Engineering Standards
4 l £ Engineering personnel personal data files
g g} Trxining record and plan ’
\§ l k) Information on vendors and services
K 7. It is good that shift manning of the maintenance is
l ceptralised . The number required during commissioning and
start-up will be higher which can be reinforced by .
' , hiring contractor s personnel and regular number can  be
l organised once the plants achieve normal operation.
I 8. On regular interval basis engineers and technicians N
working in plants and central engineering could be
l interchanged /rotated so they can have better apprecia -
I tion of the services on the other side
, 118




' 9.
| 10.
| 11.

Exception to this will be specialists and expert

groups/engineers , technicians .

At present following services are planned from the

centre , operating under central maintenance work-sheps

a) Forging

b) Refractory-Insulation
c) Painting-equip

d) Painting-building

e) Rubber lining

f) sand blasting

g) Carpentry

Theze and the cother centralised maint.services mentioned

earlier are the occasional requirements of
complex.Most of the time the regular staff for
services is likely to remain idle. Hence ARPC may
to hire the services from outside agencies,This

help reducing regular number of manpower .

Central Maint.Engineering can formulate and advise

the
this
like

_will

the

plant maintenance to follow the weork procedures like

Work - Permits

Hot Work Permit

Work Orders to respective workshops

Electrical lock out permit

Central maint.Engineering can prepare budget for :

- Annual maint.expenditure including consumables/spares-

in consultation with plants




12

- Modification schemes including renewal. replacement-
inconsultation with plants/technology and monitor with
the help of finance.

Normally this should not exceed 3.5% of the coete of

equipments being capitalised.

From the discussions on the maintenance set-up it is
known that following numbers (approximate) of
engineers,technicians and labourers are to be smployed.

a) Engineers Level , Level , Level. Level
I II ITI v

Galified Graduates

and experience of >10 10 5 3 years

b) Technicians Senior Junicr

Higher diploma

and experience of % Years 3 Years or fresh

Diploma and

Experience of 3 years or fresh
C) Labourers
Supervisor/forman - primary and experience in special

skill

Taechnician Gr 1 - primary and specially skilled |
Taechnician Gr 11 - primary and semi-skilled
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These technicians are such as welders , pipefitters.

Milwright fitters , Lubricators , etc. ; \
Numbers Engineers - 90
Total 380
(Approximate) Technician - 290
Labourers - supervisory 250
Nou. sup - 490 '
Total 740

Looking to the number of engineers/supervisors or the '
non-supervisors i,e technicians or labourers (helpers) .,
it ic felt that the ratio of supervisory to nonsupervi-
cors is between 1:2.5 to 1:3.0 which is not desirable.In

proportion the me of supervisers is higher.

AKFC may 1like to examine this aspect and adjust the
recrnitment and organise the stracture accordingly.

Fatio could be 1:5 or 1:6

13. In the set.up of maintenace it is not clear how ARPC
is going to administer or exercise maintenance func-

tion when

1. There are engineers (graduates - qualified) who are
supervising and also there are foreman / supervisors
(specially skilled) under " labourers” category . (A
2. Similarly there are SR./JR. technicians (higher
diploma and diploma qualified) and simultaneously
there are cat.i and cat.ii fitters  , welders ,

ate.(skilled semiskilled technicians not qualified)

121
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semiskilled tech nicians both these - ‘gualified’ and
‘underqualified” (under labourer’'s categery) are to

work with their own hands and will be reporting to

whom ?
Engineers - supervisors

and/or Fromen - supervisors
Tc administer and operate smoothly the wmaintenance
ssrvices - function at the centre and in the plant ARPC
will have to seriously consider and reorganise working
of thisz personnsl | if necezzary , in consultation with
consultant |, to sort our role |, function

, Job descrip-

tion and responsibilities in ref to 1 and 2 above

122

L7 "

A



-

AY - *
. r oo

(

(¥4}

HEAD OF MAINTENANCE

\

T INTIRHOVY1ILY

_/

SECRETRY
PLANNING ELECTRICAL FIZLD CENTRAL INSTRUMENT
MAINTENANCE MAINTENANCE MAINTENANCE
SHIFT & OL. POLY .O VA / AA uT /orr
GEN — MAINT (AREAA) (AREAB/C)| (AREAD)
CENT. oL POLY AA/ VA uT /Oorr
w/8
CENT. HEAVY EQUIP SPECL CIVIL
w/s LIGHT VEHS. FIELD
MAINT.
CUMMU. ANALY. GENERAL DCS NON SHIFT &
INST - INST DCS GENERAL
k MAINT.
!~\ . - - . e, -
“ ! - alttnontisiing AP

ey SR BN U BN R U U ) R D D D Tl E BN BE En rw e

i

'-!c*.__

-~ - . : - . : , o - T .

V._.'_<_14 -



Dl __j v o - v e - [ e __J
ot Ka - -o.
i /,t - N ’ 4 4
: - »
—owe 4 ‘
) — =y @©FE 0 0 = 0 BN T S T Nl N D D E OE m IR owm ey
HEAD — MAINT. ENGG.SERVICES HEAD — PLANT OPERATIONS \
PLANNING ELEC. INST FIELD CENTRAL ARER R ARER B/C RREA D UTILITIES OFF
MAINT MRINT SITES
1 |
PROD MRINT PRQOO MAINT —E~ — - "+ {
Kee:9$ LIAISON WITH RESPECITIVE i
———————————————————— -J»--—-—-----—-.—-r-—-—-————-—-—-——_._.4 - '
t.e:vey s oxscxm.me 's
|
' A
al
SERVICES SERVICES SERVICES SERVICES SERVICES MECH ELEC INST
-SPRRES -REPRIRS —ANALY. -DESIGN -ROTM/C | | | i
~MAINT -MOTORS INST ENGG. -HEAVYEQUP ENGR ENGR ENGR t;
PLG. -X-FORMER ~GEN —-CONST -VALVES TECH TECH TECH .
| -DRTR -TEL INST -INSP -H.EX. STRFF STAFF STRFF >
-=DOCUMENTS -TLX/FRX »n (NOT) -CIVIL ™ ™ ) -
» = -PIPING ~-WELDING :
-INSUL ] 0
-PRINT ‘.‘:'
-SCAFF ™
-RIGG. z
™ ‘ 0 "
m — INCLUDES TECHNICIANS, PIPE FITTERS. WELDERS. FITTER. HELPERS. +
;k SKILLED., SEMI-SKILLED AND UNSKILLED. J ‘
S . '
= - B T - —
- ‘ “ -

.

--_—a.




e i - ) e —— - = i 25‘"’

(R

\

TECHNICAI. SERVICES

-

4

]

1 SOOI

.

oo l CHAPTER 8
]




B L

»
?

e

= et

-~
-
.

!
!
'r
!
'.
t
|
I

S SIS N,
- .

CHAPTER 8 : TECHNICAL SERVICES

INTRODUCTION:

ARAK petrochemical company is setting up a petrochemicals

complex at a place about 25 km from the town of Arak.

Its main cracker plant will produce Ethylene (247000
MTA)Propylene (94000 MTA) and have downstream units of PGH,
Pclyolefins (LLDPE , B.1 , PP, HDPE ,BD , PBR ) , AA , VA
- units in phase.l and EO/EG , EA , 2E-H in phase I1 . The
conplex  is  having required integrated utilities and off-
sites. The complex is located relatively at remote
place However the seventh oil refinery of NIOC is coming at
the sams tims in the neighbourhood.The complex is expected
to be commissioned tow -ds end 1992 and cnce commissioned is
expected to continue with stabilised operation and turning
out desired products.Looking to its location , the complex
will have to be self-sufficient particularly with respect to
kaving the supporting services like maintenance engineering
technical, materials , R &D , training facilities.
Technical services is one of the key services without which
the complex cannot sustain its optimised , efficient opera-

tions

AIMS ./ OBJECTIVES :

- To achieve design capacity of the plants in shortest
period after the start.up .
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- To ensure safe , economic and efficient operations of all

the units in the complex. ; \
- To develop with the help of R & D , chemicals and cata- {
lysts for achieving self-sufficiency.
- To overcome obsolescence , if any , and develop and imple-
ment new schemes towards modernisation of the plants. |
- To ensure quality assarsnce through technical audit and
inspection .
- Develop over the period the °process engineering and tech
nology group (capable for process design and basic

engineering ) for future needs.

ORGANISATION SET-UP:

It is understood that ARPC have already planned to set-
up process engineering group for the purpose of technical
assistance to plant operations. The same can be organised as

proposed as per the attachment (enclosed).

- The technology head will independently report to the
chief-executive of the complex (like in case cf operations-
head and engineering head)

- Technology head will have three areas under his functions

o~

namely .

a) Technical services

b) Fire & safety

c) Health , Environment and Ecology




\

,"

\p

. T

This set-up and functions of last two (b&c) have been ex-
plained separately
- The technical services manager or a senior manager (posi-
tion depending on ARPC overall organisation set-up) can be
in charge of the technical services and will have fellow-
ing areas under his command
a) New schemes , new projects
b) Process plant operations - services to
c) Central Laboratory
d) Process Engineering and Technclogy
e) Corrosion - Inspection and Quality Assurance

f) Energy conservation - proposed for feature

The individual Manager or Asst.Mgr. responsible for the area
will have qualified engineers with experience and in
certain cases having special knowledge and experience /
expertise as required (in case of central laboratory a

qualified chemist /analyst)

These engineers will be at intervals rotated with
engineers from process operations (depending on
sultability),except in case of lab-in.charge . or metal-

lurgist and like

ROLE AND RESPONSIBILITY :

1. Expertise services - Debottlenecking study
- Trouble shooting analysis
- Failure analysis
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2. Audit functions -

3. Development -

4., gurlity mssurance -

5. Others -

v

FUNCTIONS :
1. To monitor and advise

mum opsrations of the

Plants - technical audit

Plants - safety audit (alongwith
safety section)

Plant modernisation study
Substitute for catalyst & chemicale
Plant/systems - modifications
Modified process operations

Neuw processes

Corrosion insp & control

Inproved metallurgy

Product quality monitoring
Laboratory servicss

Energy conservation studies

on oparating parameters for opti

plants

. Te monitor and ensure quality of raw materials , chemi-

cals and products with the help of laboratory and advise

/ on operating instructions/parameters.
9. To monitor conzumption of raw materials , chemicals
. vatalysts , utilities and energy and advise process

disregard to safety

e

operations to minimise cost of production without any
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10.

11.

13.

Assist plant operations in achieving design/maximum

capacity in production

Encure centralised laboratory services to plants and

provide laboratory assistance to plant-level
Organise analysis mnd trouble shooting of plant probleme
Provide expertise in debottlenecking procese problem

Monitor performance of Ekey eqguipments and suggest

modificstions

Occasionally arrange with the help of plant operations,
test-run of equipments/plant to check performance level

and i1dentify areas of improvement

Provide assistance in renewal and replacement plan of

the plants.

Analyse equipment/item failure and advise remedial
measures like change of material of constructien ,

design , change in operating parameters , etc

Monitor corrosion with the help of inspection and
develop corrosion control method or suitable treatment

to combat corrosion.

Regularly monitor the health of the equipments through

inspection and predict failure , if any , in time.
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14.

15.

16.

17.

18.

21.

Analyse metallurgy failure and advise better/new materi-

al of coustruction .

Provide on-line, off-line NDT inspection services

Monitor performance of central waste water treatment
facilities and suggest necessary improvements/modifica-

tions to achieve effective treatment

Occacionally carry ont technical and safety audit of
the plants with the help of safety section to achieve
cafe and efficient operations without any loss of man or

materials

Up.date operating manuals of all the plants

Design and implement with the help of engineering - any

modifications or new schemes in the plants.

. Provide technical feed-back in the design of equip-

ments/plants for the new projects/new schemes

Maintain and update the information/data on new develop-

ments of processes , technology , etc.

Document and maintain data related to development

inspections , etc

Develop soft.ware programmes for the unit operations and

keep updating for optimisation
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24.

Train and develop in-house experts to achieve desired

goals in plants/complex performance.

Organise seminars and lectures-from outside experts/
consultants-related to process operations . process

technology , safety , etc

26. Arrange rotation of qualified engineers at some inter-
valse with engineers from process operations to have
better appreciation of the respective functions and
schieve maximam benefit on either side

RECOMMENDATIONS -

1. Complex is likely to be readv for commissioning active
ties in near future , hence ARPC should immediately set
up technical services

2. The process/chemical engineers , graduates and
post.graduates who have been associated earlier during
design/basic engineering stage can be transferred for
constituting this group.

3. During commissioning stage, the services should be fully

geared up and involved with the plant operations - to
take advantage of knowledge about equipment
performance/behaviour which can be useful as basic data

for future studies
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Establish laboratory services and start sampling and
analysing during commissioning. This will give better
ideas about the on-spec/off-spec utilities , R.M ,

chemicals and products .

Also commiscsion the laboratory equipments in time-to say
that-before the plants goes on stream for regular opera-

tions

Laboratory officers and staff should be trained and

tuned with plant opens. simultaneously

Technical and operations heads to meet regularly- start-
ing from commissioning stage - with their seniors to

ensure safe , economic and efficient operations

Any plant - operation need to have energy-

consciousness . ARPC may consider constituting a small
cell under technical services which can specifically
lock into the areas of “energy conservation and “energy

- efficient operations”

Attachment on orgn.set-up

132

."_- T ¢

. wa”




o - - . -~ - B . o ',,—'. ...?.'-.‘ ,

. . .
-~ ) //;’? d . - AN ‘ , ¢ ‘

» ' . . .
. v, g ¥ . ‘ . . . . ., e

- IO G =N G = B BN BN B B B BN B B &R A E D an em

-

- A

PROPOSED ORGANISATION SET — UP TECHNICAL — SERVICES.
TECHNOLOGY — HEAD

TECHN. FIRE & HEALTH ,ENVIRON ‘
SERVICES SAFETY ECOLOGY k
| —1_ f
CENTRAL CORR, INSP | ENERGY | |
LAB & QUALITY | CONS | <~~SEPARATELY RECOMMENDED-->
‘ ASSU. |CELL | .
R J !
|
CHEMISTS <~— ENGINEERS ——> ‘
NEW SCHEMS PROCESS PROGRESS
NEW PROJECT PLANT ENGG. &
OPERATIONS TECH.

—

<—- ENGINEERS ->

‘\ : . . - - " p -
-
. -
N ’ ) .
e‘ : . . RN

AL INIRHOVLILY

F__.'._‘ -

£el

xﬂ!ﬂ-—;




9

CHAPTER
TRAINING

-

N E O & B S GE O I O BE Gk D IR D D O O R e

!
, [Ty . . ? . o~
| R . y , PR | \ . e . . e ¥ -
S -
v \, - . 7 .
’ , , \ .
- v . . . - . ~ -

b




—
.

- ~—-—-"‘.-‘A'*"'*" — ST T - - T T T '.—“—"‘”

CHAPTER 9. TRAINING

PREAMBLE:

ARPC is setting up a petrochemical complex at a place
(relatively remote) about 25 KM away from the town of Arak.
Its having mother cracker unit producing Olefirns and the
down-stream units of Polyolefin , LLDPE, B.1, PP, HDPE,
BD/PBR, AA/VA in phase I. and EO/EG,EA,0X0.GAS and 2-EH in
phage-11 alongwith integrated utilities for Steam
Air,Power,C.HW, Oxygen and Nitrogen and Offsites for
material/product handling and storage and the

Waste,Water/Effluent Treatment Facilities.

Its a multi-technology complex where for the above units,
the technology and plants/equipments are being imported for
the first time in the country, from different countries.
The licensors of technology are from 1Italy, Ger;any.

Holland, Frar-e, U.K. and Japan.

The whole project management is co.ordinated on behalf of
client-ARPC by M/S Snamprogetti, Italy and the main con-

struction contractors are from abroad.

As per the present status the units are likely to go for
commissioning and strat-up towards end 1992. The utilities
may be available from May 1992 onwards. Thus the precommis-
sioning activities are likely tu start though optimistic,
from April-May, 1992.
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During construction, some of the ARPC personnel are coordi-
nating the activities with MC, UCS, CCS and Vendors, on the
other side the cperations group is busy in establishing
operations and services sections and simultaneously prepar-

ing/training the operations-personnel.

TRAINING NEED:

Such a p=trochemical complex with an integrated

utilities and offsites is being set up for the first time in
the Islamic Kepublic of Iran. And ths prime cbjective will

be to achieve smooth,safe, effscisnt and effective operation
of the complex once it is commissioned and taken
over.(acceptsd from the licensors-unit ox
time the operation and maintenance psrsonne! have to be
wducated, trained and tunsd for complex operations. The
adequate and intenzive training will bring in capability of
the personnel to absorb technologies with confidence.

ARPC iz facing problem of employing qualified persons with
experience particularly in the pstrochemicalz area. About
1400 persons will be employed to operate the complex. As
per the present status about 90(ninety) percent of the
recruitment iz over and out of which 80 percent of them are
frazh without any experience. About 300 will be profession-
ally qualified engineers and other non-supervisory will be

higher diploma , diplama and others will be in the "labour-

er" category (sup. and non-sup.) partly educated and having
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experience 1in specific skills (like pipe fitters, machin-
ists, welders)Operations of such petrochemicals is of hax-
ardons nature and requires specific skill in operation and
maintenance. Thus ARPC have a hard task in preparing ths

force before-hand to take over the complex operation without

any externsal assistance.
TRAINING PLAN/SCHEME

With ths sketchy information available about ARPC’S

training plan and schemss, itz learnt that in general ARPC

ice going on the following pattern:

1. Batch of trainses - a composite group of engineers and
operators, enginesrs and technicians in respective deci-

plines.

N

Class room training for each batch for 6-8 weeks.

Ay

Following above 8-1€ weeks training at licensers
plants or similar plants of other operating companies

abroad and at similar plants in home-country.
PROPOSAL :

To the above,following pattern of training scheme is

suggested
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B : Supervisory Employees Training

Its meant for semi qualified, under qualified
technical field and having long working experience

chemical plants

C: Non-Supervisory Employees training :

This training is for cperators.

A. Management Trainees :
1. Batches to be formed:

like - Cherui-:ai

- Mechanical -Laboratory chemists

- Electrical -Fire & Safety engrs

2. Induction Training (duration -one week)}

in

in

This will be common for all the above desciplines

will comprise of lectures on following topics:
~ Organisation- Plants and products
- Functions of various departments

- Rules and regulations and other facilities

Central Workshop: (6 weeks)

The following areas will be covered :

8} Valve repair Section
b) NMachine Shop
c) Fabrication/Welding

d! Crane Section (Plant Construction Equipment)

Plant Maintenance : (12 weeks)

The trainees will be posted in plant to learn the maintenances
of plant equipments like valves. pumps. agitetor:, changing
clad paclking/mechanical seals attending small leakages,
Jlubiicetion syotems gnd routine Jubricat:on, remosing eqJip-

ments for maintenance in the rlant maintenance shop.

Planning : (3 wceks)

To wuZerstand functions of glanning  wing, presentive
maintenance schedule, lubrication charts, turn around sche-

d.ie, ristory cards.

Corrosion and Inspection : (3 weeks)

To unders(and role of mspechon, mspecl;on methods, Instru-

menls and equipments used, preparahon o! inspection reports,

the

the

-instrumentation-incl.syste=m engineers

and




heatexchangers, columns, boilers, etc.)
- Power generation and distribution
- Frocess control instrumentation
- Plant maintenance
- Laboratory testing
- Effluent. treatment and pollotion control

Fire and safety related aspects

Safety of man, machines and use of safety appliances. .

Knowledge and use of fire fighting equipments.
On-the job Training{Duration 16-20 weeks)

After orientation/ class-room training of 8-1C weeks ,
groups to be formed for the practical on the job train-
ing. The group should be a composite one as later on
these engineers are going to work in their respective .
plants (like OL/PGH, LLDPE.B.1, etc) as one team. The
group will have chemical, mechanical, elect; inst.

engineers with a leader (of any discipline) having few

”, B

years of practical experience in the plant.

a) Instrument Repair Shop : (34 weeks)

Repair/Maintenance/ Celiberation of pnumatic, eleclrica)
and electronics instruments like controllers, transmitters, : \

indicators, analysers, control vzhes elc.

b) Plant Maintenance : (10 weeks in any two plants)

- The trainees will be altached wilh skilled technicians

in the plant te carry out small jobs on repair/maintenance/

] H !

installation/dismentling of control instruments like tempe-

rature pressure. level and flow indicators, controllers/ !
recorders, and a~clysers elc. | !

Remcving and fiving of control valves and transmitters
elc.

c) Place of final posting : (12 weeks)

Fus is the last phase of on-the-job training and the trainee
vill be placed in the department/section where he will
be post after his sbsorption,

During this period, the trainees will be able to carry
out jobs like recair, maintenance, insla!latnon/dnsmenlaling,
caliberation ef control instruments in the plant/ workshop

independently 8s_well as ‘alang with skilled techoicians
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The group will take on the job training abroad at the

licenser”s plants or at the plants of the similar opar-
ating companies or at home in the refineries/petrochami-
crxls. The group will also have train;ng in offeites &

utilities at the same complex

At the complex where training is imparted . the group
can be toegether or separated discipline wiss ze par the
detsil training plan o¢f that organisation/company. The

lendger will oco-ordinate.

Specislised training {durstion-as suited in each caes):
Apsrt from the shove training. in certain areas gpz-
clalised training/courses should be considered for the

engineers.

The examples are:

~ Rotating machines: Monitoring and maintenance
Vibration analysis

- Corrczien and inspection : NDT.

- 5p=cial alloys/metzls: Welding

- Special fabrication

- Refractory and insulation

-~ Gafoty and safety appliances

- Fire & fire fighting equipments

- Instr .wentationz, Microprocessing systems

- Bnergy =aving programmes/workshops
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6. Trainers:
For class-room training, university professors, retired

experienced engineers or specialist/experts and consultants

in respective areas could be retained.

7. Period

Total one ysar period can be allowed for
- Induction

- Orientation

- On-the-job training

- In-house, in-plant training

- Fe=d back and performance evaluation

B. Supervisory Employee’s Training:

Particularly these persons who are employed by ARPC are
coming  under ‘labourers‘catagory and they are either under
or less qualified having longsr practical general or specif-
ic experience of the chemical industries. These supervisors
ars mainly for the fisld or central engineering services.
Following training programme can be considered for this

category:

1. Induction training: (Duration- one week)
It may be desirable to conduct this programme in local
Farsi / Persian language. This will be common programme
for all categories and on following topics lectures

could be arranged.
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Organizsation , particularly the maintenance set-up

Plant and production

Functions of various departments in general and particular

rly of the engg. services

Rules, regulaticns and other facilities.

Orisntation programms: (Duration 8-10 weeks)

Clazs-room lectures will be conducted on the subjects

relevant to the categofy like

- Equipmentz (compresscors, turbines, pumps. agitators,
heat exchangsr=z, cclumns, etco}

~ Procezs control instrumentation

- Power generation and distribution

- Plant maintenance

- Fire fighting equipments

- Safety equipments/appliances

- Films on technical subject.
On- the - job trainins: (Duration 12-16 weeks)

Fer such personnsl having experience of general or
specific nature, the duration can be curtailed.

The supervisors for the respective field maintenance
woyld be deputed to gimilar pstrochemical plants in  the
vountyry of abroad. They may be clubbed with the engi-
neer’'s group and subjected to maintenance training.

For the specific areas like the following the supervi-

sors may be ment for the special training courses
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- Rotating machines maintenance.

- Welding of special metals and alloys

- Testing and inspection

- Vzlve repairs

- Instrumentation: DCS control systems

- Relay testing

- Safety and fire equipment for supervisors of this

section

4. Supervisory development:
In order that this supervisorz can previde effective
servires they should bs subjected to supervisory devel-

opment programme of 1-2 weeks.-

C : Non-Supervisory Training :

The in houss training plan of one year duration for the
non-superivsory employees has been recommended earlier(ref
first interim report) . The details are encloced under
the title"one year training scheme”) (annexure-1). This plan
is implemented at IPCL, the petrochemical complex in India

and found to be very successful.

PERFORMANCE EVALUATION:

In all the above cases, the psrformance evaluation at
the end of the training is important. The assessment written
and oral in case of fresh graduates and diploma holders
should be organised. Final placeient could be considered on

such evaluation sc that right man is fitted in right place.
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TRAINING FACILITIES:

Following facilities recommended.

1. The computerised simulator for process operations

2. Aualo-visual training aids

3. Bench scale model of equipments

4. Plant model (to the scale)

. P.C. with CADD sttachments.

6. Filme on-fire fighting,

- Safety , safety equipment handling
- Overhanling of machines
- On technical subjects

RECOMMENDATIONS :

1. ARDY mzy like to wodify their training programme in view
of the above suggestions.

b After the training is over and if time permits, the
engineerz and technicianz should bs attached to con-
stryction team of ARPC  to pget  tham acquainted with
their plant and start taking up preccomm and comm- jobs.
The process enginswrs and operators can associate with
ths commissioning engineers of 0CS and start
preparing/working for the precomm/compm. activities.

3.

Aftor the training in case of fire fighting and safety
personnel , mock-drills should be organised to build up
confidence in thiz services. Such training is also must

for the plant operation and maint. personnel.
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4. For continuing educsation and training an establishment

of regular training centre with the facilities as men- § M

tioned above 1s the immediate need.
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OC YEAR TRAINING SCHEME .

THL_TRAINING

Jraining Objective

The training of fresh Diploma holders in Chemical, Mechanical, i X
€ilectrical, and Instrument discipline and Degree holders in Science

is being undertaien to achieve the following objectives :
- To familiarise the trainees with industrial environment.

- To deve'op sk:lled manpower for safe and efficient operations
ol oar piants.
- To cas! the foundation for development of future supervisors.
- fFor achn.eving organisational objectives like ’

H.g%er productivity and efficiency

Szfety of NMen - machines - maltersals

Cateqgories of trainces - Short form & Code :

x
SK. DESTIR_ N SHORT £ ORNM CO0L
NO. ’
Q: 1. Techn:z:-n Ansrentices (Chemacal) TA {Chem.} A
\
\\ 2. Technicizn Anarentices (Mechanical) TA (Mech.) 8
3. Techniciar Apprentices TA (Inst.) ~ C
"\ (Instrumentztion)
4, Technic:an Aporentices (Electrical) TA (Elect)
5. Technizian Trainees (Latoratery) T7 (Lab.) £

NOTE The candidates -engaged under the Apprentice Act-
will be called Apprentices whereas those engaged
under the Corporations training scheme will be called
trainees. However the training programmes will

remain same for apprentices as well as (trainees.

. H-7r ™o oue industrial relalions.
’ l




TRAINING SQ4EMLS

For

g-adual

skill development of Technician Apprentices, one

year period 1s dinded as under :-

Period Programme Location Duration
l Induction,/Orientation Trg. Centre Five weeks
11 Ro:ational, on-the-job Plant Are3a 12 weeks
training in different
plants/areas.
I On-the-job training Plant Area 34 weeks
at the place of final
posting
v Employees Development Trg. Centre 1 week

TRAINING PROGRAMMLS

Period - | (5 weels)

a)

b’

a}

b)

Induction Training Rogramme (1 week )

Orientation Training Programme (4 weeks)

Induction Treining Progremme : This will be common

for 8ll cslegories and will comprise of lectures on follow-

ing topics.

1.
2.
3.
4

Organisation
Plants and Products
Functions of various depsrtments

Rules/Regulations end facilities.

Orientation Training Programme

1.

Class room lectures will be conducted on theoretical
subject relevant to the cetegory. A typical list
is given below :-

1.  Piant processes
2. Equipments (Compressors, pumps, Agitetors,
heat Exchangers Columns, spheres, boilers etc.)
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3. Process Control Instrumentation :
4. Power generation, .
' 5. Maintenance of Plants - |
6. Laboratory testing
7.  Effluent treatment and pollution control
8. Films on technical subjects.
il Safety Training Programme (1-week half day programmes) .
This will cover various aspecls related to safety, Men and :
Machines and use of safety appliances.
- m Fire Fighting training programme. (1-week half day progra-
) 1]

mmes! This will cover the description and use of fire fighting

equipments.

During the Safety and Fire Fighting training programmes,

in their respective disciplines as under

Sr.No. Category Practical training 8t Trg. Centre

1. TA (Chem.) Computerised process simulator

et Training Centre.
2. TA (Mech.) Mechanical workshop
3. TA (Inst.) Instrumentstion Leb
4. TA (Elect.) Electrical Workshop

5. Leboratory Chemical Laboratory
Technician

Trainees.
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Period-1l Rotational on the job training (12 weeks)

During this training period the trainees will be rotated two to

three Plants/Departments/Laboratories scquire adequate operating

experience, knowledge in their discipline.

The rotation of trainees in their respective discipline will be broadly

as under :

:—Fn:

Category of Trainee

Plant/De/t./Leb

Pe.od

A. Tech.App.(Chem.)

B. Tech.App. Mech.)

C. Tech.App.(Elect.)

D. Tech.App.Inst.)

€. Lab Technicia"

Trainees

Any two plants
( 6 weeks each )

-Central Workshop
( 2 plants )

-Pjant Maintenance

- Planning Group
-Corrosion and Inspection
-Rotating equipment Cell
-Power Plant
-Substations

-Elect. Repairshop
-Planning

Inst. Repairshop

-Plant Maint. (2 Plants)
-Planning (Inst.)
-Communication System
Qty. Control Leb
-Polymer Lab

-Chemical Labs.

-f ibre Lab.

-R&D Lab.

12 weeks

2 weeks

6 weeks
1 week
1 week
2 weeks
weeks
weeks
weeks
week
weeks
weeks
week
week
weeks

weeks

& BN = NP =2 0NN

weeks
1 week
1 week
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During this lraining programme, trainces will be required to work
in snifts depending upon the nature of the job. The trainees will
be settached to senior Operator/Technicians for the purpose of

field training.

Laboratory trainees are required to work in shifts while they

will be undergoing their training in Plant labs.

A detailed programme will be worked out by the respective training
officer in consulation with respective head of Departments/Section/

Plant.
Period - 1l Intensive on-the-job training {34 weeks)

This is the most important phase of training. During this period
of 34 weeks, the trainees are expected to develop enough skill
to enable them to perform their job independently at the completion
of thus period.

e lb-l's :r

During th TEITITG 8 1igDTOouUs

area in-charge and Training Centre staff is necessary for effective
on-the-job training of Technician Apprentices to enable them
to develop their skill to a considerable level, to achieve ultimate

objective of their training.
Category (A) - TA (Chem.)

During the course of this intensive training of 34 weeks, the period

will be broadly divided as follows :
8) Familiarisation - (8 weeks)

The trainees will be rotated in ell the sections of the plant
to understand the systems inside battery limit of .the plant
like, different sections end the purpose of each section,
equipment with tag number, control room activities, commu-

nicetion system, hazardous sreas of plant safely precautions,

148
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: , Incation of fire fighting equipment, fire alarms, sub-station,
- testing lab. and connec'ed services group outside battery
limit also.
“b) Intensive Trainine in various sections of the Plants (30 weeks)
1
~ The trainee will be required to thoroughly understand the
following : !
-
i - Equipments, pipelines, tag numbers on the equipments,
closing/opening of the valves, various operating para-
melers like level, temperature and pressure.
A - Filing up of log sheet of the Section.
1

room in-charge from the field.

- Pump operations (start/stop) Changing over of pump

Fa

- Reporting of sbnormal conditions in the seclions to control
room in-charge.

- Start-up/Shut-down of the section - following the creck
list,

- Handling over of equipment for maintenance

- Isolation/Making system Hydrocarbon free/lock out and
other related operation.

.

During this period plant Officers will follow up the training

rigorously to enable the trainee to do the routine jobs inde-
pendently,

Category (B) - Tech. Apprentices (Mech.)

Ouring this trairing period, the TA (Mech.) will be trained as
per following detsils 3

-

' - Taking instructions and giving information lo contro!
l 150 ' (‘
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- Testing and calibration of various electrical meters and

protective relays.
- Cabdle jointing.

- Fault finding and new connection of communication equip-

ments viz Telephone, loudophone etc.

- Rewinding of small motors and transformers.

Contro! Room Operations :

- Meter reading and Energy calculations

- Startup and shutdown of the system

- Preventine mertenance job of H.T. and L.T. paneis,
- Trancfurmers, Bztileries and other substation sauxilaries.

- Power distribation gystem within the complea.

Power generation/receiving : (8 wecks)
- Control ronm nneratinns

- Keter reading, Breaker and feults.
- Startup shutdewn of syvstems

- Preventive maintenance jobs

- Dustribution system and other routine activities.

Place of final posting : (12 wzeks)

During this last phase of on-the-job training the trainee
will be placed in the depariment/plant where he may be

posted after his absorption.

During this period the concerned engineers will follow wup
the training rigorously to enable the trainee to do .. .. . w
jobs independently.

CATEGORY (E) - TT (LAB.) - ON-THE-JOB TRAINING (34 WLEKS)

This intensive on-the-job training will be broadly divided ss under

153
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to gain ellround experience in lab. testing and routine working

of the Iaboratories.

a) Quality Control Lab : (12 weeks)

- Instruments/equipments used for testing of raw materials,
finished products, significance of the tests, test methods/

procedures.

- Ro;tms G.C. latoratory jobs.

b Plant Laboratories : (12 weeks)
Any two plant leborateries of relativels of d:fferent nature.
- Familiarisation with lab. set up.

- Varninue  testing  Instruments/equip'ments/reagents in  the
labcratory.

- Detasled test procedures.

- Sampling points in the pliant end sampling procedures.

- Safety aspects of the Job,

c! Place of final posting : (10 wceks)

During this last phase of on-the-job training the trainee
will be placed in @ laboratory where be will be posted after
his atsorption.

During this period the concerned lab. Chemist will follow
up on the job training rigorously to enable the trainee tn
do the routine jobs independently.

PERIOCD - IV (1 week)

Employee De: elopment Programme : This programme will
be common for sll the trainees. Outside facully will be
called to conduct the programme. Following topics will
be covered
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- Fredoctivity Technigues
- Commynication
- Motivation
- Creativity
- Industrial Relatiang
- Team Working

- Discinline

155

\‘\
- IR BB O G T A @R B &R AP Bl I TR R A Em e S e

—




.‘—-—‘_L—_ P

-y GHE SR OBD BN B B D D B B BN B BN EE TN Em Ewm em e

%

.

—— ‘_j”..-;-,' e . i o ==
t I
’
- PROGRAMME COORDINATION
TRAINLES ‘j’ M
a) Head of the Training Department will be the ccordina- |

tor for alround training of Technician and will be

responsible for arranging the necessary rescurces.

b) Field Engineers, proficient in delivering lectures
in respective distipline to trainees will be nominated

to conduct class-room lectures at the training centre.

c’ An officer of the Training Centre will be nominated
to & cstegery of trainees to coordinate and supervise

the process of Ltraining in the plants/departments,

d An engineer in the respective discipline would be
duning  on-the-job  lraining
period in the respective. plant/area. A report from
*Treiner’ and Training Coordinetor from training centre

would be reviewed by the assessment committee.

The training c aordinator will follow up training rigor-
ously during orn-the-job Ltraining period and menitor

progress of the lrainee.
GUIDLS

Dy. Manager in respective discipline will be 8 guide during
the period of training in the respective department, the
head of the department will nominate 8 person for this

purpose.
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TRADNENG AIDS

Following training eids will be deployed for the purpose

of training.

a) Instruction manuals, drawings etc. of manufacturers

of machines.
b} Instruction manuals for operation and maintenance.

c) Hand-outs on differeni technical topics (Chem., Mech,,

Elect., Inst., etc.)

da Litrary books for reference.

e} Computerised process simulator.

f: Films on Technical topics snd safety in Petrochemical
Industry,

REPORTS

Daily dairy will be given to each TA and he is expected
to write observetions, important operationsl instructions/
procedures/drawings and relevant technical information
about what he learns during the period. This diary will
be 8 very important document of information. The trainee
should submit thic diary every month to Training Officer
dul): sighed by trainer/guide in the plant/desartment/Lab.

Al the time of periodic assessment, final sssessment, the

diary will be reviewed by Assessment Committee members.

Assessment Committee wili not essess TT. who fails to

submit the diary prior to the assessment.
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PLRF ORMANCE REPORTING

The cverall performance reporling system is based on the following:

1) Periodic Assessments (Quarterly, Halt Yearly, Profinal
2-d Final)

2 Ce-.fidential Reports

3 Daity Diary

1 Periodic Assessments @

¢
\

These assessmenl will be conducted at the Training Centre
t. the members of approved assessment commitlee for

the pyrpose :

Aszcssment Sched:ile ¢

Y )

<-. Month from date Assessment Remarks
1 N of joining number
1. 3rd Month Ist Ist Quarterly sassess-
. ment.
AY .
“;l 2. 6th Konth 2nd Half yearly assess-
§ .
’ ment.
A 3. 9th Month 3rd 3rd Quarterly Assess-
' ment.
4, 11th-12th Month ath Final Assessment

Assessmentl Commilttee

-

8) Quarterly Assessment (1&11I)
This will comprise of the following ¢
Deputy Training Manager (1)

Deputy Managers - (3) (From respective
disciplines and
plants/deptt. depend-
ing on the cetegory
of spprentices.

L
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Training Officer (1)  Training Officer

Attached to lhe group
of trainees to co-ordi-

nate the training.

b) Half Yearly Assessment

Training Manager (v

Managers (3) (From respective
disci~:line and plant/
department depending
on the c:alalory of
apprentices.

Safety Manager (1)

Training Officer (1)

cl Final Assessment

Head of Training Deptt. (Y

Sernor Mazr.agers 3 From {7 erations!
Engineer g/~ sonnet’

Training Manager i1

Traiming Officer v,

Head of Trzining Depariment will nominate the abo.e
mentioned Officers as assessmenl commitiee members
corsidering the category of . Technical Apprentice

and o%tain appresa! of the Director {(Personnel’.

Confidential Report

At ihe end of every quarter (period 3 months from the
date of joining), confidentisl report form will be seperately
filled by Training Co-ordinator (counter-signed by Training
Manager) and the head of department/section where the
trainee is placed for training). The average of the two
above ratings will be considered 8s the performance of

the trainee for the quarter,
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Shoricemings if any as reflected in CR form will be conveyed

to the apprentices.
Daily Diary

This diary is to be submitted by tte trainees to their res-
peclive training officer every month in the Training Centre.
The training Officer will check the diary work on 8 regular

basis and guide the trainee accordingly.

This becomes an important document for the trainee 8s

it hzs bearing on his performance rating.
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ASSESSMENT FORM’

[ For 1-Quarterly Assessment }
Assessment 3

DISCIPLINE : Date :
CATEGORY : Time :
Sr. Name Code Plant Rz ting Total
Mo.  S/Shri No Area Knowle-  Krow'e- Expre- tMarks
dge sbo-  dye Abo- ssion
ut, the ut, the
organi- disci-
sation. pline .
(50 €30)] {10} (100}
1 2 3 4 p) 6 7 8

Signature of Assessment Committee Member

Name S

Designation 3
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INSTRUCTION TO COMMITILE MCMBERS ¢

During this ascessment, the assessment of the trainee should

1)
be based on Induction and Orientation training programme.

Assessment should be based on the job requirement 2..d rele-
vant kncwledge sbout the job of the trainee, 8s expected

from the cadre.
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ASSESSMONT FORM
{ For 11, 1Il, and Final Assessment )
Assessment ¢
! DISCIPLINE  : Date :
CATEGORY : Time :
Sr. Name Code Plent/ Ratings
Ne. S/Shri No Area/ Job Expression Review of
Deptt knowledge report of
performance
in previous
N Qtr.
'
(50) (20} o) -
» 1 2 3 4 S 6 7
gi
|
1
3
\

Signature of Assessment Committee Member

Name :

Designation s

5. & T
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INSTRUCTION FOR FINAL ASSESSMINT COMMITTEE MEMBERS:-

3.

N

During the assessment job related traits es (dentifiad will

be talken in account.

The committee members will be objective while assessing
the trainee keeping in with relavent works area.
The suggestion sabout trainees absorption if any, should
be based on trainee’s performance in the 34 weeks inlensive
training period.
Committee should be very objeclive while recommending

further ccurse of action.
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CONF IDENTIAL
BNDIAN PLTROQHUMICALS CORPORATION LIMITED
HUMAN RESOURCES DCVEI._(]"MCNT SECTION
-z CON' IDENTIAL REPORT FOR TRABRNECES :-

IMPORTANT :-

1) Jsdgement should be based on the performance during the
entire period of appraisal and not on isolated incident.

2) Each factor should be apprzised independently and unin-
fluericed by the rating on other factors.

3 Cxcelient below average Rating to be supported by explana-
tion/evidence. )

Nazrme of Trainee : Shri Plant

Code No. : 04/

Categzny :

Discap’ine :

Ferog : Frem To

Sr. Alinbhgtes Mzsimum . Marks

No Marks. obtained.

1. Job Mnowledge 35

2. Iritiative 15

3. Conduct & Behaviour 10

4, Cc-Operation &
Teem Spirit 10

S. Exprescion (Oral)/
{Written: 10

6. Punctuality & Discipline 10

7. Sincerity 10
TOTAL 100

RATING GUIDE

Excellent : 85 - 100% Good : 60 - 69%

Very Good : 70- B4% Average s 50 - 59%

Below : 50%
Average

Signature & Stamp of the

Assess

Signature & Stamp of
ing Officer. Sectional/Deptt. Head.
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ENVIRONMENT AND ECOLOGY
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CHAPTER 10 : ENVIRONMENT AND ECOLOGY

1. GENERAL:

Environmental protection is the subject of a large
number of Laws, Kegulaticons, Conventions and Practices
prescribed by the Naticnal Government coupled with
international Conventions and Agreements where in both

ths gdvernment and industry undertake to ensure that all

du

[ d

care is given to conservation of natural environment
whilst at the same time providing the industrial
development the country needs. "To defend and improve
the environment for present and future generations - has
become an imperative goal of mankind” as qouted by
Stockhom conference Proclamation (197Z). Te this ARFC
approach for environment and ecology (E&E) management

should be comprehensive on the basis of most

realiztic environ mental standards to be attained and

maintained for the satisfactory quality of 1life and,

work.

2.GOAL /OBJECTIVE

Following aspects should be considered to fix up the

GOAL and OBJECTIVES.

(i) To treat all wastes, liquid, solids and Gaseous

which contribute to the degradation of E&E.
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(i1) To comply with all regulations stipulated by
government for air and water gquality. hazardous
waste, land use strictly in design,

construction & operations of the units.

(iii) To encourage, support and develop achieving
realistic environmental standarde and improve

environmental management.

{iv) For better enviromental management, share with

others new methods and techniques being developed.

(v) To cooperate with government industries and
associations in ectablishment of pollution
criteria and standards which relate either to

own operations or the use of own products.

(vi) To Ekeep informed the employees, authorities and

the public about the environmental activities.

(vii) Te¢ anticipate =znd have long range plan for the

future environmental needs.

(viii)To organise environmental audit periodically to
ensure proper vorking of pollution control

activities.
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3. ENVIRONMENTAL MANAGEMENT.

The weasures taken by ARPC to protect and conserve

environment are highlighted below:

3.1 CLIMATOLOGY :

Climatic factors like rainfall, ambient temperature
svaporation rate, cloud-cover, and radiations have
significant «ffects on the quantity, quality and
bivlogical activity of the waste waters and their mode
wf dispersion and dispozal. Winds have profound effect
on  the dispersion of wazts gazez in atmosphere.Design
bagiz econsidered for e«ffluent treatment and waste

disposal system by ARFPC, are

Temperaturs: Dy Bulb: Max 40 C, Min: -1€ C
(Process
design) (highest reccrded: 44 C
lowezt recorded -28 C)

Wet Bulb: Max 21 ¢ (for Air cooclers)
Relative humidity: Max 86% (in January?
kain Fall: Max 80 mm 24 Hrs.
Max 40 mm 1 Hr.
(Rainy seazon monthzs-November through  April)

Barometric pressures: Min-802 Max-818 Milli Bars
average-810 Milli Bars

Wind:Prevailing direction: West- East

Velocity: Max 120 kmph (at 10m above grade)

168
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The weather conditions indicate the presence of FOG and
ICE. Dust storms are common at and around site area.
Frost line is 1.0 M below grade level .Water table is 15M

(approx.) below grade level.

it b NN
- y

LR T

3.2 WATER SUPPLY

4 WATER hclds the key position among the major utilities ?
fg requirements of ARPC. It is required for process 1 '
'§ cooling water, D.M.water, drinking Fire fighting
E washing . horticultural activities, etc.
Fresh watsr requirement estimated as 1000 to 1400 M3/hr .
» which will be met from tube wells around the complex
? arsa.
y e
iﬁ Water quality in general is :- P
'§ PH 7.5
g' Total Hardness 165 mg/l as cacol
' ‘M° Alkalinity 152 - o
, P 0 . . .
Chloride 5.4 °° " CL- B
’ Sulphats 14.3 °° " SO4- -
Nitrate 18 " " NO3- : .
Potassium -K 0.89 ©©  °° K+ .
Scdium -Na 14 °°  *° NA- “
Manganeze -Mn «0.1 °° °* MN++ '

)
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Iron-FE <01 77 " FE ’ X
Silica- SIO2 14 o *T SI02 ;' é
. Total dissolvo.solids 225 °° %
Suspended solids 4 o )
Conductivity 311 MHMicrowhos ‘
: 1
i 3.3 EFFLUENT TREATMENT AND WASTE DISPOSAL SYSTEM: )
® ' '
~-§ This 1is & psckage unit . Onit contractor is M/S Snam
H progetti,Italy ., who are the ON. SHORE contractor for
i the off-sites facilities.
,

The basic design specifications for this system were

finslly revised on August.9 1991.

3.3.1 AQUROUS EFFLUENTS : 9

N 4 ,’-a‘.wa-.' -.‘w.... P

(1) CLEAN WATEF c~llected in the sewer system.
¢hxnll be trested for use acs make-up for oeocling
water. By mechsnical treatment, coarse eclidg, .
sand. sedimental solids.(by gravity) will be N

‘ removed from this water.

Abont 10000 m3 of water will be expected tc be
recovered and the rest will be allowed by a ‘
overflow through wear to surface water drainage X

outside the complex.
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' (iii)
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(iv)
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OKGANIC AND OILY WASTE WATER SYSTEM CONSISTS of
collection of contaminated storm witer from
polluted paved area, drainage of condenesate from
ntilities area , o0il tank including organic
Process waste water. In primary treatment
coarse solids, free oil,flcocating and settling

solids shall be removed.

Then thic effluent will be mixed with sanitary
waste water for removal of biodegradable organic
pollutants. After chlorination it will be mixed
with inorganic waste water for ‘tartiary
treatment”™ to remove dissolved solids. Treated
veter finelly will bhe reucec ac make-:

cooling towers.

SANITARY WAS1E WATER collected from process and

common buildings is pretreated in underground
septic tanks. Then this will be pumped to
“Aeration stage’ to mix with crganic and oily

waste water for biological treatment .

INORGANIC WASTE WATER COLLECTED from blow down
and side stream filters of cooling towers,from
raw and pottable water treatment,intermittent

boilar - blow- downs, used C,W from PBR unit. This
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mixed stream will contain suspended and dissolved
solids and with PH in acceptable range.
After removal of <coarse solids by a bar g
screen, this stream will be  mixed with |

treated organic waste water.

(v) HIGH SALINITY WASTE WATER stream having total Q
dissolved s0lids(TDS) not exceeding 3000 wmg/L
and the organic lcad which can be taken care of
in biological process, can be considered as
recoverable . This streams are led through
separate cever net work to evaporation pond ,

after neutralization and oxidation.

The streams are :

a) Neutralised spent caustic from olefins unit. 4
b) Neulratised water from B.F.W treatment, olefins.

¢) Neutralised regenerative water from D.M unit.

d) Catalyst preparation from HDPE unit .

e) MWaste Acid from 2.Ethyl- Hexanol unit. .

3.3.2 LIQUID AND SOLID WASTES:

(1) LIQUID WASTES are hydrocarbons , spent
catalysts with high pollutant organic, fuel

oil. Solvents and by products like oligomer ,
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crotonaldehyde fraction , heavy high ends heavy
glycol residue,heavy amine residue,etc. which is
not recoverable from this streams will be

incinerated .This streams will be pumped and

¥ s N

collected in dedicated tanks.Toxic,hazardous and

having high viscosity will be collected in drums.

(ii) SOLID WASTES are of two types.

. ‘;9&“, PN P A

Pty

(a) Organic and hazardous. s

(b} Inert organic.

.
o
« -.

(a) Organic and hazardous solid waste contains
hazardous organi~ compounds or substances ,

having disagreeabie smell. These streams are

TM S

LLDFE, PE wax from HDPE, waste rubber

from PBR, organice sludge from waste water

P U S

treatment,etc. Organic solids from process
units will be transported and burnt in the

incinerator.

*

(b) Inert organic solid wastes are waste

AP

‘ polymer powder from LLDPE, RDPE,
PP while inorganic solid wastes are alumina
-sulfur contaminated zinc-oxide and zinc-

sulphate from PP, chemical sludge from the

N P T INRKON

waste water recovery sections This wastes

will be collected and taken to landfill K
}

outside the complex.
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l 3.3.3: AIR POLLUTION:
. . ARPC to achieve Air poliution standards, as per 1 \
' Appendix-4 Engineering standard. Specs. under !
contract with MC and UC.
l Pollutant standard Nor to exceed
. ' sulphur dioxide 0.03 ppm annual avg. 2ppm
0.14 "~ daily
L E 0.50 °° 3-Hrly
%- I Hydrogen sulfide --- 0.01ppm
Carbon monoxide S ppm 8-Hr avg.
A I 35" Hrly °° ;
‘ Particles 75mg/nm3 annual avg.
“‘ l ZoCmg/nm3 daily avg.
) l I Hydrocarbons 0.24ppm 3-Hrly aveg.
\\'g? Nitrogen oxide 0.05ppm annual avg. 4
\§ l 0.01ppm Hrly avg.
\ Turbidity 20%
|
! To  achieve this standards it is necessary to
' calculate pollution concentration from emission )
d source. ~Statistical Gaussian Approach” is  useful,
l although  assumption for the concentrations of
l pollutants from stacks,chimneys follow ‘binomial T
probability distribution’ in the vertical and cross word
l direction,downward from the source.
|
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It gives useful information to decide the height of :f
stacks and chimneys.Ground level concentration (GLC)

can be calculated from ° Pasquill °~ formula. After

O T
]

commissioning the complex,all figures must be verified
by using wmwonitoring system. Experience shows that
calculated concentrations are higher than the measured

values.

Pollutant concentrations due to fuel burning are .

e’

controlled by using low sulphur free/natural gas and
raising chimney/slack heights above 160 meters to

achieve maximum dilution with atmospheric air.

\ - M'f- .

All hydrocarbon emissions from process equipments,

-~V 3 -~ e o <
noikiaQ be COoOnneceea [

- - - b
Ve €TC,S

1]
()

veits, safety val

flare system. Stack emission maniroring for S$02,Nox,SPM

QM;’-&.

and hydrocarbeas by continuous monitoring sys em is
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ADVISABLE .

3.3.3.1 AMBIERT AIR MONITORING:
Ambient Air Monitoring provides unbiased data on

pollution levels and trends.

-

System consists of. .

(1) Measurement of specific pollutant- concentration . .

in ambient air.

- L2

(1) Transmission of measured data to a data

collection centre.
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(1i1) Comparision of measured pollution levels with
acceptable values. Processing of measured data ix

useful for prediction of future pollution levels.

For emission measurement, the measuring
equipment/arrargement shcnald be providad on
stack/chimney which provides exact data on ccatribution
of specific source to the atmospheric pollution.
Alry wonitoring can be carried out fcr pollutant
levels in the area to be protected. Alsc
alongwith the metericlogical forecasting this dzta
Frovidss irficrmaticon on probable build - up of

pollution which can cause damage to the environment.

Ambient Air monitoring system consists of monitoring

stations equipped with microprocessor data bassd.

scquisition amnd auto - calibration facilities, capable

¢t matomatic csnpling and snalysis of pellutants.

Abont four to five such monitoring stations within
compler ares snd there should be one meteriological
station for messuremnsnt of wind velocity,

direction,relsative humidity, temperaturs, rainfall,
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solar rad’ ..lon and precipitations. Such five &stations
form & net.work within the complex area.In  this
complex main components to be monitored are
SN2 ,Nox,Dust-SPM,HC,CO,Data received at the central
ststion 1is recorded The net work has alsc an alarm

ystem which gives an alarm at the contrel staticon

4]

when sany pollutant level exceeds beyond standard
value.

Loration of monitoring stations may be 800 meters away
from  stacks  /chimneys  where maximum groand level

concen tration is expected.

Llzc it iz recommsndsad tc have mokile van eguipped with

similar analysers for pollution level measurements in

and arcund the complex. The same can be used for

checking the permanent stations also.

3.3.3.2 NORK ENVIRONMENT MONITORING:

Under “Appendix U" Engineering standard specification”

of on-shore contract with Managing Contractor and
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Contractor for off-site facilities, the work area and

living - area limitations have been standardised as
under:
Pollutants WORK Area LIVING Area

Sul fur dioxide 2 ppm 8Hrs Avg.

Nitrogen Dioxide 3

5 " 15 Mts Avg.
Hydrogen Sulfide 10 8Hrs Avg.
15 -~ 15Mts”™
-6
Methyl mercaptan 0.5 8Hrs " 9%10 wmg/m3
for20 mts

Ethyl Mercaptan 0.5 "~

Butyl Mercaptan 0.% -
Propylene -- 1.5 ppm for 24 Hrs.
Ethylene -- 0.5 ppm for 1 Hr.

It <chould never happen to receive more than Four Times
the 15 MTS. Avg. limits during any 8.HF working period

and occurance should not be 1less than 60 minutes.

Above standards are to be met by sound engincering

practice followed for design of units and good
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operational control.The work environment must be
monitored by detectors and dragger tube once in 8 Hrs-

in each unit Results to be recorded for trend analysis.

During shut-doun when pollution levels could be

higher,protective appliances should be used.

Detector system could be mcbile one with printer.

3.3.3.3. NOISE POLLUTION :

General criteris for annoyancc due to noise/disturbance
with sleep, work etc. are given in termes of nnise
levels. The unit of measurement is Decibel measured by
Decibel meter Industrial Noise &s measured at the
boundries of eurrounding recidential arszas ie normally

in the range of 50-€0 decibels.
Noise standarde as per contract to be followed for ARPC
are:

Working Area:
Noise level :(db) 80 85 90 95 100 105 110 115
Duration 16 &8 4 2 1 172 1/4 1/8

Comparative (figures of noise standard as per Indian

Government prescription:
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Industrial Area 75 (70) figures in bracket
Commercial Area 65 (55) are for night time
Residential Area 75 (45) others for day time
Silence zoue 50 (40)

ARPC may like to check vendors specifications for noise
producing equipments.In case the level is higher,then
sound - proof cabins can be provided to the operators
with suitable communication. Noise levels measured in
similar complexes 1is norwally in the range of 60-65
Decibels which <ar be concidered fairly good. ARPC
may arrange survey of noise-levels during complex
operation for day and night and record as a base

level data.

A further decrease in the noise-level can be
achieved by selection of trees to be planted around
the complex as a ‘green - belt which can be a “natural

filter  to reduce SPM,Pollution and Noise level.

4. ENVIRONMENTAL IMPACT ASSESSMENT: (EPA)

EPA has recently become generally acceptable study for
decision - making and has been made “obligatory” in -

development proposals”.It is a formal study process to
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be used io predict the Environwmental Consequences of
proposed preojects and operating units.The aim of an ElA
js to ensure that the potential problems are foreseen
and addressed at an early stage in the project planning

design and operation of the units.

(i) SITE SELECTION:

Before taking decision for exact /final location of
the complex a comparative study is undertaken for
alternative sites- with respect to environmental
aspects. Study is undertaken as per the guidelines
followed in the country or as per available
international, norms’ for the new as well as for
expansion of the existing projects. Criterian such as
distances from ecologically sensitive area , high-tide
line,highway,major settlement, non-conversion of
forest and agricultural land, townships, enough
space for waste water treatment facilities, provision
of green - belt, space for storages, etc are taken
into consideration for all the alternatives before

finally selecting the site

(ii) RAPID EIA STUDY:

This is to be undertaken at and around site covering 10

KMS radius of area.lt relates to the existing air
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quality, wmeteriology, water quality, land-use pattern
socio economic factors.etc. Study is recommended for a
period of 3-4 wmonths preferably winter months to

arcess the impact on the area.

(1ii) COMPREHENSIVE - EIA STUDY:

Subseguently, comprehensive EIA study is undertaken for
12-15 months covering 3-4 seasons. Over and above the
data under rapid EIA study , following other factors are

mlso covered.,

(a} Topography of site.
(b) Number of old or new monuments of national
importance existing which may need protection

from gaseous emiscsions.

(c) Nnamber of large and medium scale industries around

project site.

(@) Within 10 km of radius population as per latest

census and nature of activities of theirs

(e) Data on fisheries,drinking water and agriculture

water supply systems.

(f) Waste water generation and disposal system.
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Meteriological data of Iranian Meteriolagical
Department of Ministry of Roads-for last 30

years.

For ambi nt air quality measureunent,six stations
to be set up within a radius of 10 km from site.
At one of the stations , meteriological data
station to be provided Data so ccllected to be
computerised to estimate GLC for special

pollutants.

Tree plantation in width of 500 meters around
the complex area to be provided. Trees are
absorbent to the pollutant gases,expected to take

care of fugitive emissions.

A copputer study may be prepared on
avallable process information with certain
assunpption toc estimate GLC of specific

pcilutants . The resultant air quality should be
well within pollutions standard issued by

Government.

Other factors like hydrology , soil , flora, wild
life,agriculture , health may be included in EIA

study.
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For continuing EIA study ,an experts assistance is

advisable for a period of 2 years. Involving ARFC
engineers and management during study period will
develop the skill for conducting such EIA study for

future expansion and new projects by ARPC.

5- ENVIRONMENTAL AWARENESS:

(1) TRAINING - Speiclised training can be planned in

the =zres of enrironmental management for th

hd

employees working in the effluent treatment plant,
in the units, central waste water treatment plant,
those working for air survey [/ monitoring,

handling hazardous and toxic waste. The training

2t ke providod  through Naticnal Inetitute  and
in the similar plants like refinery.

fertilizers and petrochemicale . Aleo zhort durstion
seminar and work  shops could be arranged for the
tenefit of middle and senior level concernad

wansgers.

(ii) CAMPAIGN-For creating and enhancing environmental
protection and conservation consciousnees and
awaren=ss in employess and community , a well
planned campaign like celebration of, environment

day displays by posters/exhibition publicity by
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videc-films, house magazines, etc should be
organised . Awareness can be created in
neignbouring public with the help of civil

adeinistrative authorities.

(ii1)ARPC can strive continucusly to achieve base-line
environmental conditions by organisational
approach. Continuous training is provided to all
employees, shop-floor workers for motivating to

minimise use of water and segregate effluents.

6- ECOLOGY:

Conservation of natural resources and maintaining
e~ological balance in and around complex area is of

paramount importance for a size of complex imp’emented

by ARPC. For water conservation and reuse, adequate:

provisions are made in treatment facilities , however
experience of operating facilities of such unit shows
that aiternative mode of utilization of treated effluent

chould be planned.

Utilisation of treated effluent for agriculture
horticulture,tree plantation and afforestation is having
many advantage and should be considered as an

important activity.
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ARPC can have a scheme of 10 hectors of land for use of
treated effluent meeting agricultural standards of water
for growing various crops,vegetatbles,ornamental plants
ané to study the effect on soill,growth of plants yield
and toxicologicul effect of residual pollutants on

agricultursl produce and soil.

Treated <ffluent mzy be also used for tree plantation
sround compiex boundary in & width of 500 meters-called
& ‘green belt . Trees selected for the belt will be
pollutsnt sbsorbing type having large leaf size and
canopy of hardy variety available locally. Such green
belt wonld help in control of pollution and noiss

VoY
aZvt2l .

For afferestaticn a achems of developing a waste land in

nearby area can be taken 1'p. This development will be’

associated with the activities of horticulture,forestry,
development of wild-life and bird-sanctuary. Such land
would provide forest products , grazing land for
cattles,.rise of water-table in the area and attracting

monsoon clouds for better rains.

Horticutural activity includes aesthetic landscape,

lawns and garden development .Also for  water
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conservation drip water irrigation, sprinkler system

greenhouse etc. can be considered by utilising HDPE,
LLDPE polymer in the form of pipes, sheets, nozzsles,
etc. A waste water pond with LLDPE sheet lining can be

created to study effect of residual peollutants an fish.

7- ORGANISATIONAL SET-UP

Basic set-up has been suggested as per the attachment
No.1. Also an estimated man power and broad functions
are given the set-up can be modified as per the need of

ARPC now and in future.

8-JOB FUNCTIONS: (Ref Attachment 2)
1. SER.MGR/MGEK:

Duty post - One.
Qualifications - Graduate or post-graduate in chemical
engineering.

Experience:

At least 10 years in the fi2ld of operation
maintenance of effluent treatment plants air -
surveys, management of toxic / hazard wastes,
preparing technical reports knowledge of national /

international standards of 1liquid , gas air
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solids - pollutant levels environmental audit.impact
acssessment studiles
Dmties:
He reports to technical wmanager. He  executes
environmental protecticn measures,policy formulation
impleomentation of schemes He advisas and assists
all units /plants , other departments and senior
management executivez in all mattars related to
onvironmental aspects. Maintains records and
documents for statutory requirem=nts .organises
trzining programmes on savironmental s-cience  fer
onginvers officers of the company

GR/ks=t MGER.
Duty post

Two : Environmental protection

Une : Ecclogy Management.
Qualifications
Graduate in Chemical Engineering, Environmental

Rnginvesring & Fublic  Health Engineering.

Experience:

B te 7 years in the £iold of oparation and
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maintenance of effluent treatment plants, air-

monitoring, air- pollution control equipments,

ecology system.

Duties:

He shall be responsible for conducting environmental
audit of 1liquid, solid, air pollution and suggest
remedial measures coversess implmentation of technical
schemes-prepares scope for studies to be carried out
by ocutside exparts/agency coordinates EIA studies for
operating plants.major expansions etc. Ecology
Manager /Asst . Mgr.shzll dsvelcp herticulture in
consultation with units in the areas / spots
available in the complex.and township. Develops

mathods of water mangement by utilising treated

sffluents for gardening |, tree planting and,

horticultural activities , conducts experiments on
scil agriculture -produce, trees on toxicology due to

utilization of treated offluent .

. ENVIRONMENTAL ENGINEER

PROCESS ENGINEER
AGRICULTURAL ENGINEER (Horticulturalist)

Duty posts :@ one in each area
Qualifica- : Gradvate in relevant field.
ticns
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Experience:

2-3 ysars in operation of treatment plants in

refinery, fertilisers or petrochemicals.

Duties:

He shall be responsible to collsct information data
of all units and tresatment plants daily. Maintains
records on liquid, air sclid treatment plant - survey
reports ambient air and emission monitoring data,

preparss watar balance, calculates plant

efficizrey for hydraulic  and biolagical loads.

TRAINEE ENGINEER

o biadll i

Postsz : Three ’
Qualifications : Graduate in Engineering.
Experience : NIL

Training pericd : Minimum one year.

SENIOR GARDNER

Post : One
Qualifications : High school

Experience 10-15 years in nursery , gardening ,

ornamental plants in big parks/gardens.
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l Duties : develops gardens,nursery in complex and . :
f township. é !
|
' 6. GARDNER
Posts : fifteen ' ‘
b . Qualification : Read and write in Farsi language
3 ' Experience : 3-5 years in gardens,parks, nursery . '
e
l 7. WORKERS X
) Posts : Twenty j '
/‘ ' Guslificstion : Pesd and write in ~ Farei’ language '
Q l Experience : Tree plantation and manintenance or
‘E forest , agriculture works etc.
o ,
‘§ l 9- CONCLUSIONS AND RECOMMENDATION:-
,‘\ (1) For proper control of effluents at the battery
; . limit ofthe plant/unit, MONITOR ONCE DAILY-FLOW, -
I PH, 0D, BOD, Hydrc Carbens, TDS,0il and Greags. .
, At central treatment facilities , Hydrocarbons,
: l phenols, sulphides pathogenic bacteria , dissolved
oxygen , BOD , COD.PH  should be measured _—
: I continuosly. This is only an outline of measuring
' parameters. A well-developed analytical support
\ ' 191
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®
and procedure need to be developed to monitor ;
and apply remedial measures for such treatmwent :
plant. . ]

QT 1 PO

(ii) Wherever possible sell the solids and semisolid
waste rather than incinerating or disposal by land
-filling Incineration is expensive and creates
air pollution. Alternative method like
microbial degradation should be explored.
Landfill area should be away from the complex
site- _Ground water contamination should be

checked arcund the waste disposal yard.

(iii) For Air polilution, measurements of 502  NOx,HC and
SPH to determine GLC can be started. Emission
factors like gas flow rate , temperature ,
‘pressure , mclecular weight moisture content and
ionization potential available in UC can be.
calculated . For solid waste,analysis of Carbon,
Oxygen, Nitrogen, Water, Sulphur, Ash, Calofic
Value, Toxicity and Corrosiveness should be
obtained from UC and MC for similar operating

plants.

(iv) On the basis of emission factor start study of .

ambient air quality - locate the place where *

e

maximumn concentration will occur to control

emission source.
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Provide ambient air monitoring net-work in ARPC i
. with Central Control Room - This will provide a

3
record and action required to stop abnormal

pollutants discharge in the atmosphere.

(vi) Plan and develop green belt around the  complex

with selected trees.

(vii) For incineration of solid wastes prior to design
of the incinerator, test - burning should be
undertaken for size. Shape weight and batch-

frequency otherwise redesign of incinerator cannot

A\ be ruled out.
:
,% (viii)Expertise technical assistance after the
; K
\
N commissioning is advisable. Expert would assess

the necessary improvement measures for the

existing control system.
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HEALTH,SAFETY , ENVIRONMENT & ECOLOGY

ORGANISATION SET - UP

GENERAL MANAGER

|
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 SERVICES
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(*) REFER PAGE.2 OF THIS ATTACHMENT
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CHAPTER 11

RISK ASSESSMENT AND

DISASTER MANAGEMENT
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CHAPTER 11. RISK ASSESSHMENT AND DISASTER MANAGEMENT

GENERAL :

Under draft code of practice on major hazard control issued

by International Labour Office, Geneva vide SEG HYG August

1989 on page-3 , Chemical and Petrochemical Works is includ-

ed as major hazard installation.

They are ususally identified by means of list of hazardous

substances, each with an associated “threshold  quantity in

such a way that they have the potential for causing a seri-

ous

site”

incident which is likely to affect people both ~ on-

and “off-site”

Major hazard installation possess the potential to cause a

major accident as one of the foilowing:

(a)

(b)

(c)

(d)

Release of toxic gases in "large” quantities which are
lethal or harmful at considerable distances from the

point of release.

Release of extremely toxic substances though in
"kilograms” quantity which are harmful at a considera-

ble distance from the point of release.

Release of flammable liquid or gases in “tonnage”
quantities which may burn or form an explosive vapour

cloud.

The presence of unstable or highly reactive materials

which may explode.
196
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HAZARD CONTROL:

Apart from routine safety and heaith provisions, special
attention should be paid by competent authorities to major
hazard installation by establishing major hazard control
system:

(i) Information to include.

- Technical , about design and operation.

- About the hazards identified and documented by safety
studies.

- Details on management of safety

- About safety precautions tc prevent major accidents
and the emergency provisions to reduce effects of such

accidents

Information should be systematically arranged in such a
way that parts of the installation,which are critical to

the safety are clearly defined.

Major hazard assessment should identify uncontrolled events
which could lead to a fire and explosion or a tcxic
cloud dispersion. This can be achieved by hazop study or
check 1lists and should include commissioning, normal

operation, start up and shutdown.

The consequences of potential explosion fire or toxic

release should be assessed.This will include estimation of :
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(a)

(b)
(c)

(a)

(b)
(c)
(d)
(e)

(a)
(b)
(c)
(d)
(e)

-

(a)

— NN UNN GBD B N 5 BN GE SN I AR O B an R BN & D =

Blast waves, over pressure and missile
effects in case of explosion.
Therwal radiation.

Concentration profiles and toxic doses in case of toxic

release.

Particular attention should be paid to the potential for
DOMINO EFFECTS from one installation to another.

Works Management should control major hazard by

Good plant design and installation including the use of
high standard components.

Regular plant maintenance

Good plant operation

Good management of safety on site

Regular inspection of the installation with repair and

replacement of components where necessary.

Works Management should consider possible causes of major

accidents including -

component failure

Deviation from normal operation

Human and organisational errors

Accidents from neighbouring plant or activities
Natural occurrances and catastrophes.

For SAFE operation, Works Management should ensure:

General operational instructions and sound proce-

dures provided and enforced .
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(b) To select carefully workers for operation and trained
in their duties.
(c) To investigate accidents and near-misses and report to

competent authorities.
RAPID BRAZARD ASSESSMENT METHOD:

There are two proven “Dow Index” and “Mond Index” methods
for Rapid Hazard Asessment of various section of a plant ,
or between independent plants - out of which Mond Index
is widely accepted by statutary authorities, administration
and insurance companies for determination of hazard poten-

tial.

Mond Index approcach is same to that of World Health Oregani-
sation (WHO) s Rapid Environmental Impact Assessment (EPA)

technique .

Mond Index have application in design and technglogy
optimisation, layout of plant sectisns to prevent DOMINO
effect, desigr. of safety barriers(baffle walls), design of
evacuation avenues, access for hazard-specific emergency
services ,protection control and design o1 safety system ,
operating procedures , supervision , intensity and diversity

of training , on-site emergency planning etc.

MOND Index assist administration for guidance on new plant-
sites, inter-plant layout criteria, priority of safety

inspection, basis of safety audit, capacity and reliability
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planning of intrastructures and offsite emergency services
and action planning. For insurance company it provides
design of sliding scale premium, rebates for specific pro-

tective systems:

Mond Index Range Qualitative Statutory
(overall Risk)-F Risk category processing code

0 - 20 Hild A

20 - 100 Low A

100 - 500 Moderate B

500 - 1100 High Gr.I c

1100 - 2500 High Cr.11 C

25006 - 12500 Very High D

12500 - 65000 Extreme D

» 65000 Very extreme D

here R - Overall Risk
A - Interview of industry
C - Examination of off-setting criteria and drawing
up of ON/OFF site emergency plans
D - Review >f ‘C° by major hazards advisory commit-
tee’
Using above Overall Risk Range(R), separate element of
plant within complex can be classified and necessary action
to mitigate the same can be initiated. In the enclosed
Attachment-1.. ... , procedure for determining Mond Index |is

given for reference.
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Numerical toxic load range is under development. However,

/R
- .

Toxic Hazard Index Range - T is available and given as

follows: -
T.Range Category T.Range Category

0- 20 Light 300-500 Very High !
20 - 50 Low 500-700 Extreme
50 -100 Moderate >700 Very Extreme

100~ 300 High

Tc ensure reasonable completeness and comparability the

hazard assessment should follow formalised Method:

- As a first step, preliminary hazard analysis to identify
toxic release. fire. explosion. release of flammable
material,etc. alongwith check of safety system is carried
out . This can be then documented for each accident
considered. The relevant camponents like storage vessel ,
safety valves , pressure / tempereture gauges to be con-
sidered as events inviting accidents. This will help
in identifying which wunit cor procedure r=quires more
examination.

- Next,Hazop study is carried out to examine every part of
design, its intention, deviation and possible hazardous v .
conditions.

- Finally accident consequence analysis is carried out to
determine potential major accident having its effect on

¥
)
complex, workers, neighbourhood and on the environment. b
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Mond Index formuls is given in Attachment-2. This can be

used with forgoing procedure for risk-rating of tne

plant.
ACCIDENT CONSEQUENCE ANALYSIS:

DATA: (a) Description of the accident
(b) Estimation of released quantity
(c) Calculation of dispersion of material released

(d) Assessm=nt of harmful effect.

The data can be usad for finding requirements of protective
msasures like Firs-fighting, Alarm systems, or PFressure
Felief systems.The techrique should irnclude physical Models
for dispersion of pollutants in the atmosphere , propagation

of blast waves, thermal radiation, etc.

More sophisticated method for individual parts of a plant
such as contrcl system or othsr sensitive components to
azsess accidents in more detail according to their occurance
frequency,method of graphic dezcription of failure sequences
and the mathematical calculation of probabilities can be
used.Event Tree Analysis and Fault Tree Analysis where
necessary can be used. It gives indication of optimization
of the releasibility and availability of safety system and

should be applied to sensitive components of major hazard

plant.
Illustration of FAULT TREE is given in ATTACHMENT 3.
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Risk Assessment Study is usually carried out by experienced
consultant in the field since study includes in depth analy-
sis of hazardous events.This will need computarised calcula-
tions of properties of chemicals , reaction kinetice.process
pgrameters.hazop-hazan studies,fault-tree analysis,probabil-
ity of accident occurance along with dispersion calculation
using meteriological data.Main steps of risk assessment are
sysiem description,hazard analysis,modelling and data-analy-
sie , accident probabilitiés , accident cansegnences ., rick

deter-mination and decision-making.

DISASTER MANAGEMENT: ON-SITE EMERGENCY PLAN:

After thorough assessment of the risks and hazards associat-
ed with petrochemical completex,On-Site EMERGENCY  PLAN
chould be prepared.Main objective of the PLAN is to localies
any emergency and eliminate , minimise harmful effects on

people,property and environment.

The PLAN ic specific only to dezsl with emergencies which can
oecur at site and which can be contrelled or contzined
within complex area.The plan pin-points the role of key
personnel during an emergency and lays down well-defined
procedures to meet such situation.For On.site EMERGENCY PLAN

following elements are considered

(a) An assecesment of the nature and dimensions of the event.

(b) The foreseen probabilities of its occurrance
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(c) Formulation of planned liaison with various
groups/ngencies including emergency services
(d) Laying down of procedures for

(1) Raising an alarm

(1i1) Communication within and outside complex.

(1i1) Appointment of key-personnel and fixing their

duties and responsibilities.

(e) Bole of the incident cohtroller/chief controller.

(f) Setting up of erergency control centre.

The PLAN has been set cut in =uch a way as te enable the
designated personnel st the site of incident teo initiats
actions both within and outside the works at the sarliest.

All requirements for drawing wupon the emergency resources
such a5 personnel snd eguipment and also asseubly points ars

well defined.

Plan alzscs defines resources exist at works to carry out
varicus opsrations in conjuction with emergency services

kesping in view the time factor.

Regular mock.drillz are a part of routine operations. Care
should be taken for availability of personnel during
g#ilent hours to mewt with emergency.Thus ON.SITE.FPLAN has
an over all approach toc manage any situation to prevent loss

to human beings , property and environment.

[—
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OFF-SITE EMERGENCY PLAN

re

The “off-site emergency plan’ deals with those incidents
identified in the ON-SITE-PLAN which have potential to harm
the persons or affecting the surrounding of complex. PLAN
should have flexibility to deal with emergencies other than

speclifically covered under ON-SITE PLAN.

The QOFF-SITE EMERGENCY PLN should include organiesation
having command structure,warning system,emergency control
centre and names of key personnel and their regponeibili-

ties.

Communicaticn ,specialised emergency equipments, information
about hazardous chemicals , list of voluntary organisations,
mstericlogical data. transport evacuation centres . ambu-
lances,first aid,public information by radio,TV/etc. are the

important aspects of the emergency plan.

The off-site emergency plan provides guidelines for the
indivicual /eollective role during the emergency It also
zerves as a ready reference to all the agencies 1like

fire , medical szervices , civil defence,district administra-

tion , etc. for taking immediate actions.

It is advisable to establish jointly with adjoining refin-
ery,near the complex boundry a central control room : This
will be manned round-the-clock with good communication

net-work.The control room will activate and mobilise all




e

A

»

o -

——

__,

-

the resources in case of emergent situation when OFF-SITE

emergency plan is required to operate.
Simulation exercises at least once in six wonth shoculd be

conducted to cheek the effectiveness of the plan.

On every situation of emergency , after it normalises,causes
of occurrance should be collected and the weakneesee in the

OFF-SITE PLAN should be rectified.
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aTIaCH NOA
( REF.P-8)

MOND INDEX PROCEDURE

DIVIDE PLANTIN TO UNIT

1
CONSIDER FIRST / NEXT UNIT

1

INITIAL
ASSESSMENT

IDENTIFY THE DOMINANT MATERIAL

& CALCULATE ITS MATERIAL FACTOR

|
USE THE MOND FORM AND MANUAL TO
OBTAIN PENALY FACTORS RELATED TO
I) SPECIAL MATERIAL HAZARDS
1) GENERAL PROCESS HAZARDS
111) SPECIAL PROCESS HAZARDS
IV) QUANTITY EAZARDS
V) LAYOUT HAZARDS
VI) TOXIC HAZARDS

1

USE MATERIAL & PENALTY FACTORS

IN GIVEN FORMULATE TO CALCULATE
INDEX VALUES & CONVERT TO DESCRIPTION
LIKE LOW, HIGH, MODERATE FOR:

FIRE (F)
INTERNAL EXPLOSION (E)

AERIAL EXPLOSION (A)
OVERALL RISK RATING (R)

T0XIC RISK RATING (T)

REVIEW

1
IF RATINGS ARE HIGH REVIEW INPUT
DATA REFINE WHERE POSSIBLE AND
TRYING ALTERNATIVE DESIGN DATA

1

OFFSETTING

PROCERD TO NEXT FROM (OFFSETTING) & USZ
MANUAL TO EVALUATE CREDIT FACTORS

FOR PLANT HARDWARE AND SCFTWARE (ie)
FEATURES THAT MAY REDUCE THE FREQUENCY
OF INCIDENTS OR THEIR MAGNITUDE

T

USE CREDIT FACTORS IN GIVEN FORMULATE
TO GET REDUCED INDEX VALUES & RATING

|
LAST UNIT 7

TYES NO

\ USE RATING TO CONSIDER THE HAZARD POTENTIAL OF OVERALL PROCESS /

p—_—
2n7




ATTACH NO.2 S
MOND INDEX FORMULAE WHICH CAN BE USED ALONE WITH (Qet 1-¢) N
FOR=GOING PROCEGURE FOR RISK RATING OF PLANT.

r

OVERALL KAZARD INDEX
D=B(1+M/100)(14+4P/100){14+(S+g+L+T)/100)
IN PLANT FIRE INDEX

F=Bs*K/N

IN PLANT EXPLOSION /DETONATION INDEX

E=1+ (M+P+S )/ 100

IXN PLANT AND OFF-PLANT (COMMUNITY) AERIAL EXPLOSION INDEX

A=B (1 +M/100)(1+P )(@HE / 100 J(( T + 273 ) / 300 )
OVERALL RISK RATING .
R=D {14+ (0.2EUJAF) )

THUS, BY ABOVE CALCULATIONS INDICES AVALLABLE ARE:

OVER ALL NUMERICAL RISK INDEX.

NUMERICAL FIRE INDEX.

NUMERICAL INTERNAL EXPLOSION INDEX.
NUMERICAL AERIAL EXPLOSION INDEX.

A
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ATTACH NO.S A

(REF.P-7)
FAULT TREES WITH & GATES TOP EVENT
- MEETING WITH
I LUNCH 20/YERR
FREEMERL L
R 2/ YEAR < AND =<
: INVITARTION
0. 1
- PRESSURISES
VESSEL OVER 1 7/ YEAR
B | PRESSURED -+ AND <A
@.205/YERR RELIFE
. —<——4 VALVE DERD
?.0205
HERE FREQUENCY 1 IS MULTIPLIED BY PROABILITY
I.eRELIFE VALVE DERD X PRESSURE RISES
P.22S = 1 = 0.805 / YEAR
ATTACHNO.9 B
FAULT TREE WI1TH 'AND' AND 'OR’' GATES.
TOP EVENT
MEETING
WITH LUNCH hee{oR et ;’ ;/Sggggﬂs
, 20/YERR
FREEMEAL
R |2/ year [SIANO L
- TRAINING
_ | INV IngleN COURSES
' S/YERR
PRESSURE CONTROLLER
~<{ RISES 4 OR |-<1+<- FAILS R
VESSEL OV 1 / YERR 2.8/ YERR
B | PRESSURISED AND—<
@.005/YEAR RELIFE OPERATOR
-« VALVE DERD <-4 ERROR
¢.0205 2.2 /YEAR
HERE FREQUENCY RRE RDD RT THE 'OR' GRTES.
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CHAPTER 12

EFFECTIVE MANAGEMENT OF A
CHEMICAL COMPLEX OPERATIORN

-

< l (LIKE ARAK PETROCHEMICAL COMPLEX) '




CHAPTER 12 :

EFFECTIVE MANAGEMENT OF A CHEMICAL COMPLEX
OPERATION (LIKE FUTURE ARAK PETROCHEMICAL
COMPLEX) .

INTRCDUCTION :

Arak Petrochemical Complex is a large Petrochemical Complex
consisting of 13 process units, 6 Utility Package Units,
19 Offsite facilities and 13 common buildings. In future
Arak Petrochemical Complex with an objective of operating
all process units and Utility  package units/offsite
facilitiez at an optimum capacity with a given budget over a
specified period of time will have a set of interrelated
activities amenzble tc urified management. Each o¢of the
Mrit/Deparetm=nt will have te f2llow 2 uniferm pattern «<F
work flow. Each activity and its large number of sub-
activities have logical inter-relationship. This

relaticonship is definite.

To carryout these activities number of agencies  are
participating Viz., Prcduction, Maintenance, Technical
Services, Engineering Services {including worksheps),
Parketing, Firance, Safety and Fire Services, Materizlcs
Services, Personnel and Administration Services, Medical
services, Associated Contracted Services, etc. The bdinding
force for all these agencies and their interrelationship can

be developed and defined by ‘“who-will-do-what-work® for
ARPC.

210
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A single coordination point for all the participating
agencies and its activities may be Director Operation.
Director Operation may provide the relative emphasis between
activities, agencies and their relationship. A typical
organization structure its establishment, staffing and
duties/responsibilities of key personnel for a process unit
is given as an illustration, which can be modified and made

adoptable for future working of ARPC.

CENTRAL COMMUNICATION SYSTEM

The aim and objectives of Central Communication System are
te develop the principles and technigues related to
production, maintenance, and vital support services such as
engineering resources, fire and safety, medical, technical,

etec. and to foster the rlanning so as to

i) Ensure the safe and smooth operation of all wunits .to
cptimam capacity.

ii) Encourage the good maintenance practices.

iii) Encourage the development of technology base.

iv) Meet the need of marketing.

v) Prevail waste control caused by poor maintenance and

operation.




- wm

—
.

vi) Promote safety in general and specifically in operation

and maintenance work.

vii) Promote generally the development of all aspects of

Petrochemical Products.

A cystem for collecting, processing, evaluating and disseminating
information is vital for smooth operation of all units/plants. It
mist be ensured that the adeguate quantity and gquality of
information is received and trancsmitted to each key personnel at
predesignated locations, thus, providing sufficient data to all
diccipline 1involved and mninimising duplication and gaps in
information relayed to the media and public. Information should

be both accurate and literally consistent with the situation.

In ARKPC for project implementation phase, there is well defined
systems and procedures for communication with various local And
cverceas agencies by distribution of copies of letters exchanged
to concerned agency. Thie is in various modes such as paper, fax,
telex, telephone and meeting (face to face). For each type of
communication, a formal procedure is already laid out to ensure

good communication.

The existing procedure can meet the requirement of future Arak
Petrochemical Complex Operation. The centre of communication now

can be Director Operations. The existing procedure may continue

212




‘:E?PT L o ) PR R i e . B

with supér—imposition of the operation organization structure in
place of project management structyre. All communication for a
production unit, utility or offsites (including common ; )
facilities) should be directed to the group head of operations
(with  appropriste distribution of copies). Similarly all
comrurication to various agencies - local and overseas - must
originate from &5 group head of operation for his sphere of
responsibility. All internal communication must alse be directad
te and originate from the head of operation as he is not only
recporsible for smooth operation of units but also for financial,
contractual, maintenance, technical, personnel and administration

aspects. A production hesd may seek approprizate level of approval

When matters deal at a higher level or by ancther department the
concerned production head may get copiez of 3!l communicaticnes.
Thus, all local, overseas and internal communication will be

through operation head for single point effective control.

Regarding effective monitoring and co-ordinating operations of )
all wunits in ARPC, a detail write up is provided under Chapter

’ No.5 Viz; Central Control Room in a proposal format outlining its
functions, system design, system operation, data reporting

authority, linkages and recommendations which can be taken as

model. This can be suitably modified for adopting the same in
ARPC.




P I Thie
l simaltaneous

(lika

Arak Petrochemical Complex) having
organization.
as

Effective Management of a Chemical Complex Operation
appropriate

future
central communication system works through an
be perceived

Both managenent and organization may
effective functioning.

compliments to each other for
Therefore, we have reviewed the organization structure
wherein cystem is to work. An organization acts as the
vehicle for the management control system.
with A

mist go beyond the project conpletion
smooth change over from

planning to have
activities to immediate operation, as economic

construction
and efficient operations is the ultimate cobjective of hzving
continues after

Thus, Owner - Management role

a project.
Mansging Contractors, Process Licensors, Local Contractors
and Vendors complete their part of the work. So, planning
repert de=zle
for

micst run cononrrently with the project. This
with the conceptual proposal for organization structure
operations

smooth changeover from Project implementation to
However,

maintenance and other services).

(includes
structure can be suitably modified depending

organization
upon management policies and local requirement at Arak site.
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10.

11.

12.
13.

Olefin

Pyrolysis Gasoline
Hydrogenation

Acetic Acid
Vinyl Acetate

Linear Low Deunsity
Polyethylene

Butene-1

High Density Poly-
ethylene

Polypropylene
Butadiene
PolyButadiene Eubber

Ethylene Oxide and
Ethylene Glycol

Ethanol Amines

Oxogss and Z2-Ethyl
Hexanol

relationships.

(PGH)
(AA)
(V4)

(LLDPE)
(B-I)

(HDFE)
(PP)
(BD)
(PBE)

(EQ/EG)
(EA)

(Z-EH)

These are interrelated and interdependent units.

stopping of one unit effect the other units.

Arak Petrochemical Company will have following plants :-

Annual Capacity
(MT per annum)

247,000 (Ethylene)

102,000
30,000
30,000

60,000
7,000

60,000
50,000
27,500
25,000

1,00,000
30,000

45,000

Closing or

Also level of

an operation of one may effect the other. An output of one

unit 1is input to the other units. Figure-1 illustrates the
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In addition to above units, there are number of ccmmon
resources (to be shared by above units) - utilities, ;

offsites and common facilities, which are also very

L4

important part of the comrlex.

These are :-

A. Utility Package Unit/Projects
i. Demineralization water unit
ii. Cooling Water system
iii. Plant and Instrument air system

iv. Nitrogen and Oxygen unit

vi. Electric Power Generation unit

B. Offsites and Common Facilities
(including comon buildings)

Arak Petrochemical Company personnel are already under
training and also associated with Project implementation,
precommissioning, commissioning and start up activities.

This should now result into smooth changeover from project

-

stage to operation phase with the 1linkage of the same

personnel.

An organization atructure suggested in this report for
effectiveness of management should have reduced levels of

hierarchy for quick decision making and avoidance of role

216
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overlap. It 1is also essential that the enployees at any ;

level will not remain confined to their own area of working

but would adopt to MULTIFUNCTIONAL SKILLS.
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Qupervisory Manpower

The supervisory requirements have been suggested on the

level concept as follows

Level 1 (L1) Group Head '

Level 2 (L2) Manager

Level 3 (L3 Senicor Enginesr/Engincer

The =enphasis being on the t=am performance as demanded by

sutomated technoloegy. {Where more than one officer of

-
¢
i

th

D (]

Wt
o

zam= levsl happsn t t

i

1 in the same group/plant/

n

L x D

Department /Secticon, ths ssniz-r mozt perzcn amongst them in
the rezpsctive lsvel, should coordinate the activities of

that area).

For the requirement of manpower in chemical, mechanical,

electrical, instrumentation and systems for all the three

-

levels distributed in varicus plants/group has to be worked
put  in  vonglderation of age, educationzl qualifications, -
years of experience, etc. ARPC have already started working
out these requirements. Therefore, in this report for

aeffective managemant of a  Chemical Complex, an
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organizational structure which should be established for §
operation of plants 1s given. Organizational structure undar

Managing Director 1s as per Annexure-I, which indicates the

¢

organlizational structure having functional directors. Under
Director Operation, General Managers of raspactive

discliplines are shown.

For organirzational structure under General Manager
(Opsration) as per Annexure-Z.along with duty/responsibility '

of key personnel is given.

The process plantz are grouped as under :-

B. Polymear Group - LLDPE, HDPE, PP, PBR
and B-1 Plants inclusive of
warehouses.

C. Chemical Group - VE/&A, EO/EG, EA and
2 EH Flants

¥

A

D. Offsites Group - Utilities and common facilities . |
(buildings)

(i) OLEFIN GROUP -
This group =hould be headed by Level-1 Officer (L-1). He
will be assisted by three discipline heads of systems
chemical and maintenance group of mechanical, electrical and
instrumentation discipline. Each discipline will be
headed/coordinated by the officer of Level-2 in the group.

At Level-3, the required number of officers working in

2

general shifts and rotating shifts, depending upon work

allocation may be decided by ARPC.

Ehal

S l A, Olefin Group - OL, PGH & BD Plants '




Organizational structure and duties/responsibility is given

in Annexure-3. L]

=

(ii) POLYMERS GROUP -
All plants under Polymers Viz. LLDPE, HDPE, PP and PBR
and B-1 plants should be headed by Officer at Level-1 (L1). !
It can be divided into for sub-groups each headed by an

officer of L2 level as under :

a)  LLDPE/HDPE/B-1

b} PP/Ware Houses

d) Maintenance Group

Maintenance Group should consists of 2 officers of
Mechanical and one each from Instrumentation & Electrical
disciplines where the officer at Level-2 will be incharge of

this group. There will be suitable number of officers at L3

level.

The organizational structure and duties/responsibility of

“~

various officers of these plants is given in Annexure-4.

(iii) CHEMICAL GROUP :
This group shall consists of VA/AA, EO/EG, EA and 2EH plants

and should be headed by Level-1 officer. It can be further

2. l C) PBR '




-~

(iv)

divided 1into 4 sub-groups each needed by an officer of L2

level as under :-

a) VA/AA
b) EO/EG
c) EA 2-EH

d) Maintenance Group

Maintenance group shall consist of of officers of
Mechanical, Electrical and Instrumentation disciplines and
shall be headed/coordinated by Senior most officer at level
2 (L2) of this group. There will be suitable number of

officers at L3 level.

An organizational structure along with duties/responsibili-
ty of officers who would be working in these plants is given

in Annexure-5.

OFFSITES, UTILITIES AND COMMON FACILITIES GROUP :
This group of plants should be headed by an L1 Officer. It
can be further divided into sub-groups each headed by an

officer at Level-2 as under :-

i) DM Water/Cooling Water/Raw Water/Fire Water/WWTP/ NQOZ

Plant and Instrument Air system.

ii1) Steam Generation and Power Generation Units.

1ii) Maintenance group.

;'-‘—P—r
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Maintenance group shall consist of officers of Mechanical, 5
Electriczl and Instrumentation discipline shall be headed by

officer at Level-2. There will be suitable number of

4
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officers at Level-3.

An organizational structure and duties/responsibility of

various officers is as per Annexure-6.

(v) CENTRAL MAINTENANCE SERVICES GRQHE - !
(MECH. /CIVIL/C&] /PLANNING)
This group can be headed by Level-1 Officer. It can consist

of following sub-groups :

a) Corrosion & Inspection
b) Civil Engineering

=3} Design and Modification

.-

td

d) Planning (includes Rotating machines, documentation

P 4

cell and contracts).

e) Central workshop including Construction Equipments.

Each of the above sub-group should be headed by an officer

at Level-2. Guitable number of officers of Level-3 shall

-~

also be providing necessary support in these groups.

During the commissioning stage, some of the officers in
Planning, D&M, Workshop, etc shall be placed in plants for

commissioning purpose as per requirement. After stabilized

221
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operation is established, distribution of officers within A
central and plant groups may be reappropriated keeping all ; i
departments functioning fully.

Organizational structure and illustrative duties/responsibi-

lities as per Annexure-T.

(vi) CENTRAL MAINTENANCE SERVICES GROUP (ELECTRICAL) :

Officer at Level-1 will be incharge of this group and he
will be assisted by three sub-group heads at level-2

officers as under :

i) Trouble shooting and Contracts.
ii} DPlanning.

iii) Electri~al Repair shop and Services to non-plant areas.

An organizational structure and duty/responsibility is as

A,

per Annexure-8.

(vii) CENTRAL MAINTENANCE SERVICES GROUP (INSTRUMENTATION) -
This group shall alsc be headed by L1 Officer. Following

sub-groups shall be headed by L2 Officers. Required number

-

of L3 officers can be posted in this group ’

i) Digital Control System/Programmable Logic Controller/

Software.

3

i1) Analyzers/Instruments/Workshop.

1ii) Field Instrumentation.

A
. h Y
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An organizational structure, duties/responsibilities is as -

per Annexure-9.

'Y
A
(viii)TECHNICAL SERVICES GROUP :

The Level-1 officer incharge of this Group will be assisted

by officers at Level-2 and the sub-groups are as under : ;

a) Chemical & Utilities

b) Folymers '

c) Environment

officer.

Organizational structure, duties/responsibility is mentioned

in Annexure-10. s

(ix) QUALITY ASSURANCE GROUP :
This group incharge at level-1 cofficer should be assisted by
two officer at level-2 (q.alification - Master cf Science irn

Chemistry or Applied Chemistry). Level-2 Officers will head

sub-groups as under :-

a) Polymers and Chemical
b) Raw materials, finished products, trouble shooting and

updating analytical technology.

' These sub-group can be further divided and headed by L3

1-
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l Sub-groups (a) and (b) shall consist of following
l laboratories : g \
I (a) 1. OLEFINS, PGH & BD
' 2. PP/LLDPE/BUTENE-1/HDPE/PBR
3. EO/EG, VA/AA, EA & 2EH i
I 4. OFFSITES AND UTILITIES & WASTE WATER TREATMENT
‘ PLANT
<. ' .
- As per requirement suitable number of officers at Level-3
l to look after above sub-groups should be Chemical Engineers
and are transferable in operation groups. This will help in
s l developing multi-functional skill in officers at level-3. '
' I {t) i Raw materials & investigsticn
. l 2. Finished products & custcmer complaints.
&.‘}' 3. Trouble shooting and updating analytical technique. |
\\‘ l 1
) Officer at level-3 in such group should be M.Sc.
'\ l (Chemistry/Applied Chemistry) having relevant experience of
’ 4 to b years.
' , An organizational structure, duty/responsibility is
l mentioned in Annexure-11.
l x)  MATERIALS GROUP :
: This group should be headed by an officer of Level-1 and
' will be assisted by two officers at level-2. The activities i
' can be sub-divided into following sub-groups :- |
v 224
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l a) Raw Materials . '
l b) Chemicals and Catalysts ; \
' c) Engineering items %
l d) Packaging
e) General (including administrative items)
I ;
. l An organizational structure, duties and responsibility of
Materials Department is given_ in Annexure-1Z2.
i |
3. l (xi) FINANCE SUPPORT -
J In an operaticn/productison coriented organization, Officer as ’ .
/_ I Group Head at Level-I will be respeonsible for  cost '
‘ I monitoring and control. For this, he should be assisted by
; Financre Officer at Level-2. Procedure may be formulated to
‘\! I have financial matter referred and routed through an , |
\(\ operation/production Group head at Level-1. }
1
A
I 4 C{ 3
The following recommendaticn may be considered by ARFC for
l , future operation oriented organization of ARPC.
l |
i) ARPC rmay consider the organization based on single T e
’ l po;.nt responsibility for each unit/plant for effective
' management viz. one head for operation and maintenance.
|
I
1




ii) Operation/production head mway be considered as an 5

effective coordinator among inter-disciplinary work.

iii) Within Petrochemical Complex for day to day working and
meeting the requirement of production., maintenance and
product dispatches, creation ¢f Central Control Room as
outlined in Chapter-5 of this report should be taken up

on pricrity.

iv) For Duty/Responsibility of key personnel in non-

technical area, ARPC may continue present system and

production oriented functions.

In this chapter, we have given production/operation criented
organizational structure defining technical officers. at
Level-1, ULevel-2 and Level-3, with their illustrative
Duty/Responsibility and functions. Thus key level personnel

either single or as team can work effectively. Present ARFPC

-

system/procedure can be strengthened by adoptation and if
necessary after modification for effective management of
ARFC. For more 1in depth study and to formulate detail o
organizational structure along with duty/responsibility of

officers, technicians, operators, etc. it is suggested that

" W -

ARPC may engage services of full time consultant for a

226

l procedure with necessary modification to suit .
rd '




period of 14 wman months. Scope of study should aim at

formulating line function role clarity, performance

s
- .

appraisal of employees, placement, recruitment, training
etc. This type of study and its documentation will prove to
be very useful for ARPC management to take corrective action
for contrel to have optimum/maximum production from the ;

complex.

-~
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(ARAK PETROCHEMICAL COMPLEX
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ORGANISATIONAL STRUCTURE:

ARAK PETROCHEMICAL COMPLEX , UNDER MANAGING DIRECTOR

__| concePT
MANRGINGING DIRECTOR FORMULATION GROUP
COMPANY SECRETARY VIGILANCE
L— INDUSTRIRL ENGG.
FUNCT IONAL DIRECTOR
OPERATION RESERCH & MARKET ING F INANCE PROJECTS PERSONNEL &
TECHNOLOGY ADMINISTRATION
GENERAL MANAGER
OPERATION ENGINEERING MATERIALS PERSONNEL FECH & QUALITY
: 8 ADMN, ASSURANCE

T—IUNXANNY
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ORGANISATIONAL STRUCTURE:

OPERATION ARAK PETROCHEMICAL COMPLEX UNDER GENERAL MANAGER (OPERATION)

GENERAL MANAGER

OPERATION

SENIOR MANAGER

OPERATION CONTROL MANRGER

GROUP (CENTRAL FIRE & SAFETY

(CONTROL ROOM) L2

OLEFIN GROUP POLYMER CHEMICAL OFF SITES &

o GROUP GROUP UTILITIES

GROUP HERD GROUP HERD GROUP HERD GROUP HERD

GP-1- (OPS)L1 GP-2-(OPS)L1 GP-3- (OPS) GP-4-(OPS)IL1

OL.PGH & LLDPE , HOPE VA.AR,EO/EG.ER COOLING WATER.

BO PLANTS PP.PBR & B-1 & 2-EH PLANTS DM WATER,WWTP,m
N202, INST. AIR
POWER PLANT

NOTE'- LIKE WISE FOR GENERAL MANAGER IN ERCH DISCIPLINE VIZ

ENGINEERING SERVICES.MRTERIAL SERVICES.TECHNICAL SERVICES
PERSONNEL & ROMINISTRATION SERVICES ORGANISATIONRL

STRUCTURE CRAN BE FORMULARTED BRSED ON ITS FUNCTIONS.
WWTP1 wm WRSTE WATER TRERTMENT PLANT,

\
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Annexure-2 (Contd..

DUTIES/RESPONSIRILITY OF KEY PERSONNEL :

L R ®
r

The following 1is the typical description (and not exhaustive
list) of the jobs, to be carried out by key personnel 1in
operations during the operation of plants in ARPC. On similar
line job description for other departments depending upcon the
fun~ticne te be performed in respective department can be '

prepared by ARPC for trouble free operation of all plante.

General Manager - QOperation

monitoring the same on monthly and annual basis.

Aim at optimum capacity utilization (keeping in view of all

the constraints including ceccrdination with marketing).

()

Katicnalise manpower.
4. Direct efforts to debsottlenecking process constraints.
’ 5. Ensure compliance with provisions of Government regulations.

6. To ensure that the effluents from ARPC meets the

environmental standards and requirement of safety.

7. pirecting plant personnel for commissioning the new schene

plants. {

l 1. Plarning production in conformity with approved budget and




el — . _ . .. - - el B e —— = - e - - =
- . -~e NI M M . - ;
.' F ¢
$oe
|
) - \
Y
. 1. Ensure implementaticon of approved production programme of % !
plants.
2. Review the constraints in production and maintenance with
i respactive plants and other departments with a view to |
rasclving them/get assistance from Superiors/Other agencies.
. 3. After ths policy and acticn has been firmed up, ensure clear ’
o understanding «of Ferscnnel and Administrative policies
procedurss  for overall day to day handling of problems/
/.P )
4. Fulfill long term =nergy conservation in plants and push
!

througk delottlenecking plants in association with Froject,

Technical Services & Ernsineering Departments.

zég% ‘

5. Plan 1long - term replacement necessities of plant and

equipment found vulnerable and critical during operation.

l implemsntation in these areas.
4
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ORGANISATIONAL STRUCTURE — GROUP OF PLANTS

LEVEL 1

LEVEL 2

(OLEFINS)

GROUP HERD
(1)

SYSTEMS WITH
CHEMICAL
BACKGROUND
1)

(2

SYSTEMS WITH
CHEMICAL
BRACKGROUND

CHEMICRL

LEVEL 3

CEN N WES N GIN SIS CRN IS GES) GO MM SEUR DR GEND e e G GG G WD WD Gmel) SMah G GEW ) GMEN WAl GENY SR Gt IV WD SENY GRME cuD Al @A TR G GNN SREn fUot WU AN M G SN G amed  Sum

MRINTENANCE

|
MECH. (2)

INST. (1)

ELECT. (1)

i

MECH

INST

ELECT

NOTE ' BRACKET FIGURE INOICATE NUMBER OF FPERSONNEL.
SENIOR MOST L2 WILL COOROINRTE THE SECTIONAL RCTIVITIES.

‘S—AUNXANNY
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ORGANISATIONAL STRUCTURE — GROUP OF PLANT

( POLYMER)

(

GROUF HERD

1)

~

LEVEL 1
I 1 ] 1
HOPE / PBR /7 B-1 PP / WH MRINTENANCE GROUP
LLOPE /
| 1
c1) c1) 1) MECH. (2) INST. (1) ELECT. (1)
LEVEL 2
- s G w S Gun G Sum e Gme wmn emn cem — Gt o e owve tmm e e J ————————— = nm mee s v — = e o - JL- ————————
CHEM. CHEM, CHEM. MECH INST ELECT
LEVEL 3
NOTE:
HOPE -~ HIGH DENSITY POLY ETHYLENE
LLOPE- LINER LOW DENSITY POLYETHYLENE
PP - POLYPROPYLENE

WARE HOUSES
SENIOR MOST OFFICER AT L2 WILL COORDINATE THE SECTIONAL RCTIVITIES.

r—AUANXINNY
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ORGANISATIONAL STRUCTURE — GROUP OF PLANT

( CHEMICAL)

GROUFP HEROD
(1)
LEVEL 1
| | 1 ]
VA/ARR €0 / EG ER .,2-ENH MAINTENANCE GROUP
|
I ) )
1L 2) (1) t 1)) MECH. (2) INST. (1) ELECT. (1)
LEVEL 2
—————— i B e e e
[ CHEM, CHEM. CHEM. MECH INST ELECT
LEVEL 3
NOTE: SENIOR MOST OFFICER AT L2 WILL COORDINATE THE SECTIONAL RCTIVITIES,

w
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LEVEL 1

ORGANISATIONAL STRUCTURE — GROUP OF PLANT

(OFFSITES UTILITIES, COMMON FACILITIES)

GROUP HERD

(

1)

|

MRINTENANCE GROUP

STEAM GENERATION UNIT /
POWER PLANT

N202 PLANT & INST.RIR SYSTEM/
COOLING WRTER / DM WARTER

JLC

MECH  ELECT RAW WATER / WWTP / CW
() MECH MECH MECH ELECT INST CHEM. MECH ELECT.
(1) (4) (1) (1) (1) 1) (1) (1) (1)
LEVEL 2
——————— = owe ese e v v te] eom wr v e v Gen et = Gt Gt tme G wem e et e @ wwe ] —— = - — e e e Sne e eee G w— — —
MEcH| [eLecT |INsT MECHI mecH| leLect] [insT| |cHeEM| |MecH| [MecH! leLecr |iInsT
LEVEL 3
NOTE: N202 v NITROGEN / OXYGEN PLANT
DM WATER' DEMINERALISED WATER TREATMENT PLANT
WWTP ) WASTE WATER TREATMENT PLANT
FW \ FIRE WATER

\\‘ WHEREVER NECESSRARY, SENIOR MOST OFFICER AT LEVEL 2 WILL COORODINATE THE RACTIVITIES,

LAY

‘'9-XUANXINNY

e

pu—_ s L L .



Annexure-3,4,5.6 (Contd..)

eyel -
He will be Level-1 officer incharge of plants.
- will provide necessary guidance to sub-groups working under
him, i.e. Production Maintenance & Systems, etc. - will
ensure achievement of production targets qualitatively and

quantitatively.

1
n

hall interact with various departments for the smooth

functioning of their plants.

utilization of various resources, to achieve capacity

maximisation.
- will ensurs plant health and safety.
- will devise effective work procedures. ~

- will be responsible for development of employees working

under them. 4

- be rssponsible for meeting the targets on production and

waste reduction.

- be responsible for raw materials, power and utilities

consumption.

S . l - shz21) ensure [proacess improvement, provision and optimum '




- coordinate with maintenance and central services group.

- take care of house-keeping.

Py
' - provide technical and managerial guidance and support to
their subcrdinate in day to day activities.
» - undertake manpower planning for shifts., long and short term
. ]
st down of plant.
Leyel-23
~ - ]
- be responsible for daily preduction target.
- be  responsible  for productivity of resources at  their
rd
- prepare daily/shift repcrts.
T
' - act as a channel of upward and downward communication.
. e
Qg - act on safety precautions and house keeping. }
\
N

- suggest improvements in work/technological parameters for

efficiency increase.

- be responsible for building up team and maintaining

discipline in the work force.

-

Note: Duty/Responsibility of the key personnel at Group Head,
Plant Incharge and other levels are applicable for all
the groups viz; Olefins, Polymers, Chemical and

Offsites/ Utilities. (Annexure-4,5 & 6).

l dispesal. '
s 1]
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ORGANISATIONAL STRUCTURE — CENTRAL MAINTENANCE SERVICES GROUP

( MECHANICAL / CIVIL /C &1/ PLANNING )

\

GROUP HERD
(1)
LEVEL 1
CORROSION CIVIL DESIGN PLANNING CENTRAL WORKSHOP
s ENGG. & (1) (1)
INSPECTION MODIFICATION
MECH CIVIL MECH CONTRACT|ROTATING WORKSHOP| HEARVY .
& M/C EQUIP~
PLNG. |DOCUMEN- MENT
1) (1) (1) MECH(1)| TRTION MECH(1) | MECH(1)
MECH (1)
LEVEL
- e e pmm Sl Wy T Ga e GN wes e e e o et o —f e e G- Gme @, —— e it ot s e ey Gt gy o e . - p— v o n wvert w— = VI
MECH CIVIL MECH MECH MECH MECH ELECT MECH
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Annex-7 (Contd..) .f‘
DUTIES/RESPNSIBILITY OF KEY PERSONNEL - X
CENTRAL MAINTENANCE SERVICES (MECH/CIVIL/CHXI/PLANNING) \
Level-1 : j
The role will be to coordinate and supervise the activities of
Central Maint. Services group to integrate them with the overall
objectives of process coordination, optimisation, efficiency
improvement and techrnical support to operating plants.

Development of adeguate pelicies and procedures would form the

key activity of this level.

Il.:yt:.'l -0

The separate officers for the groups of Corrosion & Inspection,

h

- coordination between the activitiesz of individual 'plant

areas allocated to Level-3 and supervise them.

[
- implement pcolicies evolved at Level-1. Designing systems for 1
|

periodic fe=d-back to the plants and vice-versa.

- co-ordinating for history/data-bank and support from various

other functionaries in the organisation. v

- monitoring the performance of each group under their

control.

- plan activities of next one or two years time spén,

% . P2 202D TN md ven B MoIZ LS sl - kL Py S . T o Jrapay S, | w-r'l--\.-— ees 3T W
vivia 3 TS iBM WM UICCALAVA VAV, 4 a&miillllp X OL.TI.vaSa ValeSidWp Wil W
-




- provide support ¢ technical and administrative teo

cfficers/staff under their control at Level-3 and below. ]

Level-3

Their primary functisn would be to have integrated interaction
with plantsz and ~ther support ssrvices with a view to obtaining
and analysing data on plant maintenancs/operations on day-to-day
baziz, initiste studies based con intimate knowledge of day-te-day

~s
S 4

problem=s, diasnose  and suggsst rem

N
ih

z for solving 1icng term

D)
\{

H

)]

problems  and trouble shocting of diffioulties. Euilding a team
th

and mzintenznce of dizcipline in e work force will be their

SCOE OF THE CENTRAL MAINTENANCE SERVICES GROUE -
CIV 3

IMECB/0& ] 7

.Y S

Thisz department shall be in the form of central group and shall
provide specialiszed ar well az vital zupport services in the
field ¢f maintenance planning, engineering back up documentation,
civil an? general maintenance, workzhop and heavy equipnent l
section, rotating machines, design and modification, corrosion &

inspection etc.

A ' responsibility. '
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ORGANISATIONAL STRUCTURE — CENTRAL MAINTENANCE SERVICES GROUP

ELECTRICAL
GROUP HERD
«c1)
LEVEL 1
TROUBLE SHOOTING PLANNING ELECTRICAL REPRIR
8 (1) SHOP &
CONTRACTS (1) NON PLANT ARER (1)
LEVEL 2 ﬁ
ELECTRICAL ELECTRICAL ELECTRICAL
LEVEL 8

L GSE SN GEMA CHND I G GEA G GUER Cmn SN G G GEE TR G GUD Greh GUER G GHEE CmnP et SR Gl D Gmem GO SWED (e S GEND et fMED S P N GMEE Mt Pt G GD G Rl WM Gump G gum e S
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Annex-8 (Contd..) f

CENTRAL UAINTENANCE SERVICES ~ELEQIRICAL1 ‘

IIQIPI-I .

The role will be to coordinate and.supervise the activities of
Central Engg. Services group (Elect.) to integrate tnem with the
overall cbjectives of process coordination, optimisation,
efficiency improvement and technical support to operating plants.
Develcpment of adequate policies and procedures would form the

key activity of thi= level.

The separate officers for the groups of Trouble shooting &
Contracts, Planning and ERS & Non-plant area will be responsible

for :- ’
- coordination between the activities of individual plant

areas allocated to Level-3 officer and supervise them.
- implement policies evolved at Level-1.

- designing systems for periodic feed-back to the plants and '

vice-versa. v

- co-ordinating for history/data-bank and support from various

other functionaries in the organisation.

!
S ll Leyel-2 :
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- monitoring the performance of each group under their

l
control. , i |
1
\
- rlan activities of next one or two years time span. |
\
- provide support :  technical and administrative to

offic-rs/staff under their contrel at Level-3 and below.

I:M¢|-R : ]

Their primary function would be to have integrated interaction
with plants and other support services with a view to obtaining
day-to-day
basis, initiate studies based on intimate knowledge of day-to-day
aanoss and suggest remediss for solving long term

rcblems and trouble sheeoting of difficulties. Ruilding-up a team

o)

and maintenance of discipline in the work force will be their j
f

responsibility. .
SCOPE QF THE CENTRAL SERVICEI CROUP - ELECTRICAL

To provide electrical engineering services for following

-

areas/groups for plants as well as non-plants :-

Trouble shooting of various electrical equipments, systems

and circuitries.

244
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Nugber of modifications are required in process as well as
in engineering section of various plant for improving
production as well as downtime. This section will develop

cschemes fcr such modifications.

CONTRACTS
No. of jobs are envisaged to be given on contracts on short
term as well as long term basis. The group will arrange tc

formulate such contracts.

PLANNING

Planrirg of short time shut dcwn jobs, annual shut down jobs
is essential in terms of man and materiali. Standardization
~f inventory spares and maintenance practice is alsn

required. The group will provide planning for such activity.

ELECTRICAL REPAIR SHOP

Various electrical equipments of the plants are required to
be overkauled and repaired in order toc make them reusable in
the plant. The group will organise and mobilize for the

sape.

NOR-PLANT AREA
Various non-planc buildings, towns’. - ..., etc. require
electrical services, the group ... cater to this

requirement.

245




ORGANISATIONAL STRUCTURE — CENTRAL MAINTANENCE SERVICE GROUP

(INSTRUMENTATION))

GROUP HERD
« L )
LEVEL 1
0CS./ PLC. ANALYSERS ., / FIELD INST. &
SOFTWARE INSTRUMENT / CHEMICAL
(1) WORKSHOP (1) PROCESS (1)
LEVEL 2
———————— Pe SEEE WS Tt CER WS TEE IR e e tuma e Wt S Gmew T ey VoS St S Ww e S Tmm Gmm T S T ENG T e e G G G Sew G Bm Cme Y SR Gmm Wen S
[ i [ ] [ 1
INST. CHEM INST. ELECT CHEM INST.
LEVEL 3
DCS - DIGITAL CONTROL SYSTEM
- PLC - PROGRAMMABLE LOGIC CONTROLLER
a\ *
* - abpte, st 4

‘e —ZUNXANNY




Annex-9 (Contd..)

r

The role will be to coordinate and supsrvise the activities of

Central Services group  to integrate them with the overall

objectives of precezs conrdination,

sptimisaticn, efficiency

improvement angd =chnizal support to operating plants.

Development of adsquats pelicies and procsduresz would form  the

key activity of this level.

The separate -cfficers for the groups of DCS/PLC & Software

Analyzere/Inztrument Workzkoo /

Chemizsl Preocess will

»
»
{
e
(23]

be respconsible feor

- coordination  betwsen  the activitiez of individual plant

areas allocated to Lev

h'd
—
|
(¥ ]

officer anB supsrvise them.

- implemsnt policicz evolved at Level-1.

- designing systems for periodic feed-back to the plants and

“

vice-versa.

co-ordinating for histor;/data-bank and support from various

other functionaries in the organisation.

- monitoring the performance of sach group under their

control.

247
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plan sctivities of next one or two years time span.

]
o)
~
Q
<
[y
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support : technical and administrative to

sfficers/staff under their control at Level-3 and below.

Level-3

Their primary functicn would be to have integrated interaction
with plants and othser suppsrt services with a view to obtaining
and analysing data on plant mzintenance/operations on day-to-day
basis. initiate studies based on intimate knowledge of day-to-day
problems, diagnozes and suesszt remedies for solving long term

problems and troublis zhooting of diffisultiez. Building-up a teamn

an2 mzintenznce of dlztipiipe in the work force will be their
responsibility.

SCOPE OF TBE CENTELD IBSTRUMENTATION SEPVICES SRUUT

This departmsnt i3 a rcentralised one and gives speciaiised
support services in the field of instrumentation in hardware
maintenancs, applica2tion software, maintenance and spare parts
planning, major bask up zervices through workshop,
standardisation of spares, indigenous developments, Central

Laboratory hardware maintenance, design and modifications, etc.

248
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ORGANISATIONAL STRUCTURE — TECHNICAL SERVICES GROUP |

GROUP HERD
t %)

CHEMICAL &
UTILITIES (1)

POLYMER (1)

ENVIRONMENT (1)

LEVEL 2
ewe wmm . mh T Cu T GMES MG GeE bem Tm T MR St —m Svm e T s Gmwd S e G Gt b4 Gy B et G e et Gt et e S -————————_—-J--———
[ 1 | |
OLEFIN EO / EG ng“:gfg: LOPE/ PBR/ WWTP
FLARE & CW/N202 PP/ BUTENE-1 ENV,
OFFSITES POWER PBR. CONTROL
LEVEL 3
EG/780 ~ ETHYLENE GLYCOL /
ETHYLENE OXIODE
LLOPE -~ LINERR LOW DENSITY
POLYETHYLENE
wwTPe - WASTE WATER TREATMENT PLANT
cw - COOLING WATER ’
ENV - ENVIRONMENT
N N202 - NITROGEN /O0XYGEN PLANT | J
L | ‘;\ - -
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Annex.10 (Contd..)

llp!gl-l :

The role will be to coordinate and supervise the activities of
Process Services Group to integrate them with the overall
objectives of process coordination, optimisation, efficiency
improvement and technical support to operating plants.
Development of adequate policies and procedures would form the

key activity of this level.

v el
The separate officers for the groups of Chemicals and Utilities

and Foiymer and Environment will be responsibie for

- coordination betweer. the activities of individual plant

areas allocated to Level-3 officer and supervise them.

- implement policies evolved at Level-1.

- deczigning systems fcr periodic feed-back tc the plants and

vice-versa.

- co-ordinating for data and support from various other

functionaries in the organisation.

- monitoring the performance of each group under their

control.
- plan activities of next one or two years time span.

250
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- provide support : technical and administrative to

officers/staff under their control at Level-3 and below.

Level-3 :

Their primary function would be to have integrated interaction
with plants and other support services with a view to obtaining
and analysing data on plant operations on day-to-day basis,
initiate studies based on intimate knowledge of day-to-day
problems, diagnose and suggest remedies for solving 1long term
prcblems and trouble shooting. Building-up a team and maintenance

of discipline in the work force will be their responsibility.

SCOFE OF THE TECENICAL SERVICES GROUP

The scope of this department has to be defined in conjunction
with the scope of operating grouns hecause many of the activities
could be undertaken by either of these groups. Here it is
proposed that operating groups should be independently equipped
to tackle day to day operation of plants. The technical services
group should provide back up for problems which would need in-

depth study or design calculations. Thus, operating plants would

be re

tn

pcneible for generating data on plant operation, efficiency
calculations, trend projections, etc. The technical services
group would be responsible for evolving/calculating methods for
efficiency, trend parameters, etc and analyze/correlate the data
generated on operations and advise corrective/improvement steps.
Technical Services Group will also be responsible for
development/acquisition of calculation or design procedures
required in support of operating groups.

251
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ORGANISATIONAL STRUCTURE — QUALITY ASSURANCE GROUP
GROUP HERD
€ 1)
LEVEL 1
POLYMERS & RM & INV.TS & URT
CHEMICRALS (1) FP & CC (1)
LEVEL 2
——————————— - Gem e Gy ——.—--—--—-——-—--—-——-—-————————-—————-—-——-—--r—-—-——-——o————.——.—
[ 1 1 ] 1 1
PP HOPE & oL OFFSITE RM TS FP
LLDPE VA / AR PGH BD UTILITY AND AND AND
UTENE-1 €0 / EG (1) & WWTP INV. UAT cc
HDPE PBR Eﬁ)ﬁf“ (1) (1) (1) (1)
LEVEL 9 '
RM & INV - RAW MATERIALS & INVESTIGATION
TS & UAT - TROUBLE SHOOTING AND UPDATING ANALYTICAL TECHNIQUES
FP & CC -~ FINISHED PROCUCT & CUSTOMER COMPLAINTS.

‘TI-ZUNXANNY
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Annex.11 (Contd..)

The role will be to coordinate and supervise the activities of
Quality Assurance Group to integrate them with the overall
objectives of Laboratories coordination, efficiency improvement
and analytical support to operating plants. - will keep econstant
touch with latest trends in analytical techniques -development of
ad=quate policies and procedures would form the key activity of

this level.

Leyeli-o
The separate officers for the groups of Polymers & Chemicals, raw

materials and finished products will be responsible for

- coordination between the activities of individual plant

areas allocated to Level-3 officer and supervise them.

- implement policies evolved at Level-1.

- designing systems for periodic information and feed-back to

the plants and vice-versa.

- co-ordinating for data and support from various other

functionaries in the organisation.
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monitoring the performance of each group under their

control.
plan activities of next one or two years time span.

provide support :  technical and administrative to

officers/staff under their control at Level-3 and below.

!.#!gl—a .

have integrated interaction with plants and other support
services with a view to obtaining and analysing samples from
various stages/sections of respective plants and report the
results to the plants on day-to-day basis - prepare
daily/shift reports - act as channel of upward and deownward

communication.

act on safety precaution and house-kzeping.

initiate studies based on intimate knowledge of day-to-day

problems.

diagnose and suggest remedies for solving long term problems

and trouble shooting of difficulties.

build up a team and maintenance of discipline in the work

force will be their responsibility.




SCOPK OF QUALITY ASSURANCE GROUP

Quality Assurance Group will have the following scope of work :-

Quality assurance for all the inputs : This would include - the
quality control c¢f various feed stocks required for the complex -
quality control of all the chemicals, catalysts, lubricants
additives required - quality contrel of all the packaging

msterizles required for packing of finished grods produced by the

Ctzge-wise Frooezs Zontrcl @ This invoclves a very heavy work
lzzd of the procsezz control samples and their detailed analysis.

13

Cuality Lontrel of ail ihe Finished FProducts @ Classification of

the productz  tbazed on 2ifferent 2nsly*ical parameters and
certificaticn of the products for marketing purpose.
Irzukle shocting & Inveztigations @ Above three activities

involvesz not only the routine analytical work-load but many
investigational problems for Process Trouble Shooting and

resolving customer complaints.

Updating ths apalytical procedures : Keep in constant touch with
latest trends in analytical techniques and revise the old

analytical procedures/instruments with the latest development.
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OPERATIONAL STRUCTURE — MATERIALS GROUP

~

GROUF HERD

« 1)
LEVEL 1
————————————————————————— .J'———————~———--—————————_~——

SECTION HERD

( 2))
LEVEL 2
__________________________ b e
RAW MATERIAL CHEMICAL & ENGINEERING PRCKING GENERRAL

CATALYST ADMINISTRATION

LEVEL 3

33¢C
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Annex .12 (Contd..)

~ Preparing manuals for purchase, stores and inventory control

to act as guideline for L2 and L3 officers.

- Arranging disposal of surplus/non-moving items with a view

to reduce idle inventory.

- Planning of adequate storage of material handling facilities

in order to facilitate service tc user plant/department.

- Develcopment of impcrt substitution for conservation of

foreign exchange and indigenization of material.

- Laying down policy guidelines for inventory control,
stocking levels and working capital to optimise return on

inventory.

- To ensure 2zero loss of production on account of non
availability of material keeping the overall inventory

within the decided levels.

- Development of human resources under his contrel.

Leyel-2

Within the policy framework and guidelines laid down in operating

manuals, the Section Heads will be responsible for all the
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functions stipulated at level-1 in respect of the items under

their control.

Level-3

Each Officer shall be responsible for both stocking and
procurement and would conform to meet the requirements/contracts
laid down by level-2 and level-1 in this regard. In addition,

thsy would alszo be responzibls fqr Safety/Good House-Keeping.

ESEQEE OF THE DEPAKTMENT

The Matsrisl:= Departmant will arrange for all the
materialz/services required by Petrochemical Complex. The
Department will be responsible for procurement, warehouse

planning, trznzpo

, in=pection, warehcusing. recelipts and
P

h

i

10}

suez, inverntory contrcl, disposal of surplus/scrap items,

an-illary industriss dsvelopmsnt, import substitution, value

enginesring and all other related materials management functions.
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CHAPTER 13 : TERMINAL SECTION
1- PREAMBLE;

Project titled as " Management Consultancy Services”
under code no. J 13420 and contract no.89/114
between the United Nations Industrial Development
Organisation and the Indian Petrochemicals Corporation
Limited (IPCL), Baroda, India for Arak Petrochemical
(Company) Complex, Arak, Islamic republic of Iran for
the Management Consultancy Services of 20 man - months
was undertaken from June 1990 and completed inl December
1991. The project work was carried out by the team of

conzultants in phase-cut manner.

Phase-1 of the project work Wwas executed by the
~onsultants-team posted at Tehran from June 1990 to
September 1990 on development and implementation of
Management Control System to be used during the préject
stage, 1i,e during design, engineering procurement,

construction ang commissioning of the Arak

petrochemical complex.

Consultants-team examined and analysed the information
gathered through documentation, discussions and
reports. The teanm also visited site to have

appreciation of the overall status of the various
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project activities and the management therecf. Rased on
the inputs and the analysis, the consultants-team
prepared the study report and made recommer.dations
which have been presented through First Interim

Report dated September 1990.

The report, provides concept, review and
recommendations for the project control system for the
effective monitoring . of the progress and control the

project activities with respect to cost and time.

Initial part of the phase.2 of the project work was
executed by the consultants-team posted at Tehran from
November 1990 till February 1991. The team attempted to
develop the second phase of the contract which
covered conceptual work regarding central control room,
fire snd safety, spare-parts management,local vendor
development etc. The team also had a review of
contractual documents, progress report and a visit to
site. The suggestions / recommendations have  been

presented in Second Interim Keport February 1991.

Both the above reports were submitted to the Project
Flanning, Control and Co-ordination department of
Arak Petrochemicals Company , Tehran and UNDP office,

Tehran.
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For the bzlance part of the phase.2 and the concluding
part of the Management Consultancy Services the

consultants- team arrived in Tehran on 20-9-1991.

All the above teams were attached to Planning, Control
and Co-ordination department of Arak Petrochemical

Co.Tehran.
2- SCOPE OF WORK

As ARPC is expected to be 2n ever- growing Centre of
Petrochemical Industries ané the complex is considered
one of the biggest of its kind in Islamic Republic of
Iran, the precommissioning, comrissioning and start-
up operations of such an integrated complex of
process units, utilities and off- sites together with
vital support services at a time for sustained
operations is a challenge of major importance.Also- the
objective is to develop in-house capabilities and
confidence without any ccntinued assistance from
outside. To achieve the goal, Consultants-team from

IPCL was requested to provide such technical assistance.

The areas to be considered were

- To assist the ARPC site Management to analyse, review
and make recommendations on the precommissioning,
commissioning and start-up activities proposed by

Unit Contractors and Managing Contractor.
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To enable ARPC site Management in formulating key
support services like wmaintenance, technical, safety
right from the stage of precommissioning,

commissioning and start- up.

To draw up proper operational safety set-up and

safety procedures.

To outline functions of operational central control

room.

Te review manpower rejuirement of expatriates from
Unit Contractors, Managing corntractors, Vendors and

the Owner during the precommissioning, commissioning

and start-up.

To intreduce concept and formulation of
Environment and Ecology, Risk Assessment and
Disaster Management as developing Area of critical
and important activity for the management of

Petrochemical complex.

To consider suggestions, if any in the area of
training ARPC personnel for oparation and

maintenance of the complex

To review drawings and documents concerning the
central laboratory, technical buildirg, effluent

treatment plant, compiex master schedules, monthly

262




R T e e k]

/

B

o By ARSI

~
E2ax

- .
R PR g < L r e A

J————— Y

-
1»—

—— A R — e l . '-p- s

construction progress reports, etc. as required and

provide comments/suggestions.

3- METHODOLOGY

Based on the reports and documents furnished by
ARPC, consultants-team carried out review, analysis,
held series of discussions/meeting with concerned and
visited process, utiiities and off-sites areas of the
complex. Due to secrecy agreement with the Unit
Contractors (Licensors) access to process  information,

operation manuals, mechanical catalogues was limited.

However with the support of home - office
assistance, systems and procedures for vital support
services like operational safety, mainterance,
engineering, technical services environment and
ecology, risk assessment and disaster management were
taken up to provide basic concept and system
development during the precommissioning, commissioning
and start-up operations. It will be also useful for
the post-comm’! ssioning need of the complex to
ensure smooth operations,good maintenance practices
and strong safety base for sustained production of the

putrochemicals.
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4- REPORT STRUCTURE:

This report presents,the working _of consultants-tean
during the consultancy-service period at Tehran and Arak
(Complex site). The consultants work was oriented
towards scope of work outlined as above. A chapter on
each subject was prepared to provide concept and system
development. The systems suggested not only  concerns
to the period of commissioning and start-up but also a
set-up for the post oberational needs of the complex.
This is with a view to assist ARPC towards the goal of
self - sustenance in operating the integrated

petrochemical complex.

4.1 Precommissioning, commissioning and start-up
operations:
In this chapter the latest construction Progress
was critically reviewed in relation to the
delays in precommissiong activities . and

recommendations made towards prioritising and

[
(]
n

sequencing. Start-up schedules submitted by
and MC were examined for their effectiveness and
deployment of man-power. Other aspects of storage
and preservation, testing and inspection, checking

for completeness, planning of spares, etc. were

touched upon. Planning of operation and
maintenance personnel has been given due
weightage.
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Concept of Area Management having unit of

command, responsibility and authority with the
Area Manager has been stressed upon. Area
Manager with his team of maulti-discipline will
co-ordinate all activities for successful
commissioning and smooth take over of the
operations of the unit under his command. For the
preparedness, safety/technical audit of plants,

hazop studies have been also suggested.
Central (Operation) control Room:

Its named as central control room. Apart from
jndividual contrel room of the units, need for
the central central room was examined and
proposal formulated outlining the objectives,
functions, system design, system operation with
needy linkages and data-base requirement. It will
lead to the establishment of mechanism for
follow-up of agreed actions /decision and
monitor to the extent possible. This will be the
key-centre for the management over the complex

operations.
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4.3

4.

4

Operational safety:

Prerequisite to the successful commissioning
of the petrochemical complex is an appropriate
safety structure. The chapter provides details of
the organisation structure as it relates to the
precomm.commissioning and start-up need of the
complex in the midst of construction activities.
For effectivensss of the safety system, ‘Central
Safety” concept 1is considered. The proposed
structure, procedures, functions will lead itself
for smooth changeover from construction to
speraticnal rneed. It will &also ensure management
for monitoring and timely control for safe

working.

Maintenance Engineering Services:

The need for this services was carefully
examined and keaping in view the set-up as
rlanned by ARPC, a sound system to cover varicus
maintenance engineering aspects has been
presented in this chapter. Development needs of
the services ware also recommended in view of the

remote locztion of the complex. The chapter deals
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with aim, approach, systen advantages,

organisation set-up. role and responsibility at
centre and at plant-level, expatriate need,
functions, interzction/communication with other
departments, etc. Such a partly decentralised set-
up has been found quite useful in petrochemical

complexes of the developing nations.

Technical Services

For trouble shooting., debottlenecking.
modifications, modernisaticn, development of
alternatives; establiching services of such nature
ijs a mast. Not only the technical services wonuld
provide continuous support to the operatione, but
it will ensure guality and guantity of the
products designed from the Complex. Conceptual
framework is developed and presented in the

Chapter.

Training

Based on the available information through
discussions only the training plan and scheme of
ARPC has been reviewed. Present scheme 1is to

form composite groups of engineers and operators/
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technicians of respective discipline and subject

them to 6-8 weeks of class room training and

VAR RO a s+ -

thereafter 8-16 weeks training at the licensors’
plant or similar plants in the country or abroad.
This could be formalised in a system. So the
system approach for training of supervisory and

non supervisory category of employees has been

ANER M“M‘- ke’ 1w

suggested. Along with plant training other areas
of training needs-like specialised training. i

supervisory development, training facilities

Also annexed the complete “one year trainiug
programme” for the non-supervisory employees to

the chapter. J

4.7 Environment and Ecology:

For the effluent trestment facilities, bacsic
design package for liquid and solid waste \
P treatment was reviewed. An integral approach
having multi-discipiinary functions for
management of pollution and its effect on ecology M
along with *the remedial actiouns required have

been dealt with in this chapter. It gives clearly

. .
- TR MY LA -
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defined objectives, need of ambient air

monitoring, work environment monitoring and

eunvironmenta:. impazt assessment.
4.8 Risk Assessment and Disaster Management:

This chapter is introduced with a view to
provide cgysten approach towards the risk
assessment and disaster management, a newly
developed concerpt, since petrochemicals complex
are classified as Major Hazard Installation. It
ie recommended that ARPC can start organising in
this area, fulfilling their obligations to the
safety of +the human beings in and around the

complex.

4.9 Effective Management of a Fetrochemical Complex

Operation

This chapter is devoted on typical organizational
structure, functions c¢f key personnel and Central
Communication 8ystem, which can be adopted by ARPC
management for the petrochemical complex operation in

future.

5.0 RECOMMENDATIONS:

A chapter has been separately drawn out summarising

all the recomendations and conclusions of the study
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work. The same can be considered for useful

implementation by ARPC on short-term or long-term basis.

6. BEVIEW AND COMMENTS :

During the period of the consultants stay, from time-to-
time, some of the issues were referred for technical

opinion. This were examined and comments and

’
“

L P RN ;‘i :

suggestions were given for ARPC to take up with
concerned agencies. The documents/drawvings, referred
were enlisted/analysed under commnication n>.1-5

{Tehran O0ffice) and no.1-5 (Arak site «ffice) which have

B LA F
. 2

been incorporated in this report. (E=f. APPENDIX;

7. CONCLUSION :

While the Consultancy services work by the consultants-

team was in progress, there had been reviews with ARPC

and UNDP.

The topices and issues covered in the project repcrt were

discussed and the impression gathered was that the

-

recommendations made therein were found acceptable. Also

the short-term and 1long-term consultancy need were

described and reported in the report.

BRE T
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RECOMMENDATIONS AND CONCLUSIOMS

During the stay of the Consultants-team, the following

conclusions and recommendations were drawn

1. In order to achieve the latest, revised targetted
date for commissioning of the Phase-I units in the
complex (say, during Nov. Dec.1992), it is essential
that all out efforts should be made for follow-up

and monitoring for completion of the units as

Ao

prioritised in the utilities/offsites snd process

areas. Similar priorities should be e&xercised to

LRI N N

for the opevations and services in the resgpective

LI ' units.

»wEy
[ ]

Once the guarante=/performance tests ars over and

the plants accepted, ARFC may need post-
commissioning assistance to overcome teething

problems and debottlenecking of known constraints

.
-
R
’

and absorption of technology and know-how for
sustained production. After concluding the present
’ contracts with DCS/MC, ARPC should under separate

arrangement to retain consultancy services from the

LRy

operating companies for definite issues and for
definite period. In this situation

assistance/consultancy through UNIDO/UNDP can be

a4

also thought of. This will have an advantage of

(xi)




e

b O )
AR e et o i
1 Y
A
gaining self-confidence, self-reliance while

absorbing the various technologies of the integrated

complex.

Adhearing to the due importance to the Central
Control Room, ARPC should arrange manning of the

same with experienced personnel. On rotation, plant

managers can have opportunity to be in this position.

Right from the precommissioning stage, Area

Management concept is recommended. This is with a
view to have a strong team under the unit
respensibility for smooth and safe commissioning and

take over of the units once performance tests are

successfully established.

t is the imm=diate need of the complex to establish
“Central Safety Services” having multidisciplinary
team of relevant specialists and professi&nally
qualified personnel looking after all matters of
safety from design stage till safe operations.
Safety procedures should be framed, introduced and

monitored with "no relaxations”.

By the time, the units are nearing mechanical
completion, ARPC should establish services 1like

technical, maintenance engineering, and involve with

(xi1)
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10.

the plant-operations to have advantage of the
knowledge of equipment/plant behaviour and collect

information/data as a basis for future reference.

Qualified engineers who have been associated during
design and basic engineering stage can be

transferred to the technical and engineering

services to strengthen the support to the operations.

Ectablish Laboratory services and start sampling and
analysing during commissioning to have better
Fnowledge about on-spec/off-spec utilities, Raw
materials, chemiczls and products. Laboﬁatory

personnel must be trained and tuned with plant

ANorotinnc
operalions.

ARPC may consider having a small “cell” under the
technical services for the energy conservation and

energy-efficient operations.

ARPC have planned to organise the Maintenance
Engineering Services with the right appreoaczh, the
same can be established with inter-relations and
responsibilities as suggested 1in the report.
However, during start-up stage, this services will
not be fully geared up and available. APPC may
retain some of the skilled personnel from the

contractors to overcome the situation.

(xiii)
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ARPC due to its remote location have to overcome the
problem of trained and experienced/expert manpower
avallability There will be need to attract or
dévelop service anciliaries/agencies whe can
provide expertise {for the diagnostic maintenancs
needs. In future, then, ARPC can retain such

services ~n regular contract bacsis.

With the coming up ¢f sdjoining refinery. there ie a
poessibility of sharing the services, expertiss in
the ficld «f meintensnce. It may be also posesitble to

i2intly promote cervics anciliariecs.

ARPT  can hsve Computlerised maintenance mwanagensni
eyeter for Auts and ~ontroel of critical eparsz.
invertory snd planning of preventive maintenanos,
shut-down maintenance, etc. Also the system can
record and provide informxtion on engineering

standsris, personsl data of the enginzering

pereornel ., snd or the verdors and services.

It 1s seuggested that shift-manning for  the
maintensnce is centralised with minimum number. The
requirement of the shift maintenance personnel will
be higher during the start-up stage, which can be

reinforced by hiring contractors personnel.

{xiv)
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15.

16.

18.

19,

On regular basis engineers and technicians working
in the plants and central engineering could be
interchang=d/rotated for better appreciation of the

services on either side..

ARPC may like tc modify their training
programpe/plan on the basis of inputs furmisghed in
the chapter on “training’. On completion of the
training, the engineers and operators/training
should be attached to commissioning team, i.e. undsr
the Arexn Mansger, to taks up
precommissioning/commissioning activitise-

eimiltanesusly 2 short <f on-the-job training.

[ o,

It 2 very essential Llhat piant operation and

™

maintenance personnel underge fire-fighting and

cafety treining/mock drille during thie pericd.

For continuing education and training, an
ecteblishment of regular training centre with dus

facilities ies the pricrity for ARFC.

For proper control of plant effluents, at the
battery 1limit all important parametars should be
measured. A well developed analytical support and
procedure should be established to monitor, control

and treat the effluents.

(xv)
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20. It 1is recommended t. sell, if possible., the semi-

21.

(L4
[

solid wastes rather than incinerating or disposal by
land-fill. Incinerzation of waste is expensive and
adds to pollution. Alternative wethods of landfill,
microbial degradation should be explored. In case of

land-fills, ground water contamination should be

nonritered.

ARPC should consider installation of Air Monitering
net-work connected to Central Controcl Room. This
will provide record and information in time for any
preventive artion tec control/stop abnormal discharge

of pollutants in air.

. Prior tc design or during the basic engineering cf

the incinerator, it iz recommended to ensure by
test-burning of samples for the size, shape, deight
and batch-frequency. If this is not done, the

redesign of the incinerator cannot be ruled out.

The future Consultancy Services in the areas, ARFC

may have to look into are;

(i) Post operational assistance for sustained

operation and perforsance of the units.

(ii) Diagnostic Maintenance Services.
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(1i1) Process  Enginesring and Technology  for
debottlenecking. modernisation. new schemes
and projects.

(iv} NDecupstional Hexlth Services.

(v} Operational Safety Servicee.

(vi) Risk and Disaster Management and for Om-
site/0ff-site emergency plan.

(vii}) Ambient Air and Stack emiscior wmwonitering
systems.

(viii) Training Facilities.

*n

sy effective mzpn

13

g=«ment znd its establishment in ARTC
review of present management systewx could ke coneidersd.
For this, ARPC management may like to engage Consultancy
Services. Scope of Consultancy Services should include
formulation <f line fuanction, role clarity, performance
appraisal of employees and their placement, recruitment
and training. Detnil documenvation of such study having
organizational structore along with Duty/Responeibility
of all officers, technicians, operators will prove to be
very useful for forwmlation of future policies and
initiate corrective zetion in time. It is  therefore,
suggested that ARPC may like to engage Consultancy
Services for setting wp fInture operxtion oriented
management based on Level Concept outlined in this PFinal

Terminal Report.

(xvii)
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Technical Specificatious for Central Laboeratory

Equipment.

Basic Design Specification for Central Laboratory

Equipment.

Project Execution Manual Volums 1 to 5 prepared by

Managing Contractor.

Conditions & Scope of Work of contract for management,

~ocrdination

o

nd zupervision services t: oonstruction,
commissiconing and start-up between Arak  Petrochemical

Complex and Managing Contractor and Contractor for

onffsite farilitios - Onchars .

- e iaaevaTo ~ s s a

Monthly progress reports for July, August - September
and October 1991 for overall complex issued by maraging

contractor.

Monthly progress report issu=d by MC, Milan and site

office to ARPC.

Complex master schedule Rev.5 and Rev.€ issued by

managing contractor.
Offsite facilities monthly progress report August 1991.

Pre-commissioning, commissioning chapters of operation

manual for Olefin, Polypropylene. Detail
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10.

11.

13.

14.

15.

Precommissioning/commissioning schedule in case of

BD/PBR from unit contractors.

Basic design specification for effluent treatment and

waste disposal system (Package)

Engineering services wmwamnmal - Indian Petrochemicals

Corporation Limited.

Safety system mnd procedure - Indiamn  Petrochemicals

Corporation Limited.

Ervironmentzl Quality Control documents

L)
»o
()
—
'
o

2]

~

Critir-=l pathk et b monthly precommize .

a

commissioning charts by Managing Contractor.

Spareparts Manuals.
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APPENDIX

1. Communication no.1-5
(Tehxan office)

2. Communication no.1
(Arakx site office)

. Communication no.2Z2-5

(Arak =ite office)
(Annexed to Chaptexr 4)
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From: UNDP CORSULTANTS (IPCL) COMMUNICATION-1

ARAK SITE OFFICE
12.10.91

SUB: TECHNICAL OFFICES AT ARPC SITE : PLAN ARRANGEMENT

Following drawings were reviewed :

1. Drg.bo. Ar-P-C-C-68-56 dt.19.12.89 Basement
and parking plan -

2. " " 1Y A " * First Floor
3. " " R -1 . " "  Second Floor
4 " Al L L1 - 59 .

Foxllowinsg Techniecal 0Officez are located in H. Shape building

at present.

1. Engineaering and Process Engineering

[Sh]

Kesearch Centre

| ¥\

Training Centre and Trg. shops

4, Dyawing, Documentatior, Microfilming, Library, etc

Model Room

w

(e

Enge. Flanning Offirces

S0GGESTION/RECCHMMENDATION

bor amooth coordination and keeping in mind the co-related
activities of the respective disciplines, following changes
have besn suggested. This will also satisfy the functional

need of the services,

(xxi)
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1. Documentation with Drawing, Drafting, Microfilming and

other Engg. offices.

2. Process Engineering & Research Centre.

3. Training Centre with Trg.shops and classes at the

bacement and Ist floor.

4. Model room in separate wing 'C" on I floor having

larger ares and independent location.

Following sections of Engineering which are not shown in the

Flan can be accommcdated in this building.

1, Rotating Machines cell including vibration monitoring
instrmments.
2. Refractory ané insulation - Central Services.

3. Design and Modification Cell.

4. CADD (Comp. Added Dezign and Drafting) in the Drafting)

in the Drafing FRoom.

Other Services which can be Centralised

It iz recommended that following services should be
centralised and accommodated in the vacant space available

in this building (-B2 and C wings on Second Floor).

(xxii)
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1. Safety

2. Environment & Ecology

MR SR N

3. Occupational Health

g

Encl. Annex.I, II.

M.V_Naik/D.C.Bhatt
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ANNEXURE-I

H El' 4
LN
'y
A
4. 11 FLOOR
i
.
.
B
. B
. I FLOOR
.
oy
R
v b Eﬁ'
i N
| |
r
B BRSEMENT
: § —
!
i 1
i
r

SERVICE BUILDING PLAN

B1 < L IBRARY
DOCCUMENTATION
B2 B3
Al «MICRO FILM
ENGG. ENGG. PLAN
a2 A3
MODEL ROOM
B1 RC HALL
R.C PROCESS ENGE.
B2 Al «OFFICES B3
ENGG. INSP TRG. CENTRE
A2 A3
MECH. ROOM
/

M/{//////

<-ELEC S/S, ELECTRONIC SHOP.

A1

TRG W/S ~-CLASSES

STORES

TRG CLASSES

A2

R3

ENTRANCE

NOT TO SCALE ) |

N

e A . -~
- . . . .
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Proposed Allocation in Service Building.

Basement

Al ‘No change

A2 No Change

A3 No change but K.C. Hall shifts to Bl (I Floor)
B1 -

B2 -

B3 -

I Floor

Al No change

AZ Neo change

A3 Training Centre shifted here from B3 (11 Floor)

B1 R.C. Hall shifted here. Model Room to C (I Floor).
B2 F.C. Research Centre from F2 (1] Floor)

B3 Documentation shifts to B3 (11 Floor), process Engg.
from A3 (1 Floor)

C Model Room from Bl (1 Floor)

-

11 Floor
Al No Change
A2 No Change

TS T IR g 2 TN e e

A3 No Change

(xxv)
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B} No Change

B2 Research Centre shifted to B2 (I Floor). i
This space is for future.

¥

BS Training Centre shifted to A3 (I Floor), Documentation
here from B3 (1 Floor).

v

C Space for future

-

- . _‘
T RN RPN s e
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' COMMUNICATION-1 o
; From: UNDP CONSULTANTS(IPCL) TEHRAN OFFICE T
; DT. 24.9.91

"
- .

SUB: COMPLEX MASTER SCHEDOLE FEV.6

Our finding and recommendations are presented for

consideration.

Documents referred are :

1) Conmplex Master Schedule Bev.6 (31.7.91)

21 - - " Fev.5 (28.:

[ ]
w
[

3) Monthly Detsil Progress

Fezzrt from M7 st te (June " 91) f

P

4) Monthly Feport from MC at Millan tJuly 91)

5 Monthly Report from MC =t cite i Ay

3
in

2.91)

y N SRR

By reviewing couplex master schedules revisione & and €. it
iz clesr that thers is s delay of zbout 1Z - 13 monthe for

project completion. This sppears to have been acceptsd by

‘,.,,
’

hY
. A3
- . e e
- I N N EE R & B B ER S S BN S G Gh B .

From the monthly report from M7 =zt site (Aug. 1991) overall

bt

summary . ndicates following date of Project Completion, as

-

agreed to by ARFC.

{

E INIT COMPLETED BY

¥

§ ARAK1 - Olefins 30 Nov 1991
ARAKZ - Polyclefins 31 Dec 1991

(xxvii)
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ARAK] - Utilities 30 Oct 1992 (Overall
Completion)
ARAK3 - Offcites 30 Oct 1992 (Overall
Completion)

ARAK4 - ED & PBE 23 Sep 1992

AA/VA 22 Dec 1992

MC <should clarify that for meeting cemmicscsioning dateeg of
AFAK 1 and ARAK 2 CUtilities (ARAK - 3) and offcites (AFAK 3)

are completed and avasilable beforehand.

In case for Phase-I Commicssioning. pricrities are rlann=d
for part of utilities and offsites by MC. this should be

sceordingly reported for review by ARFC.

Rev.6 showe scheduled completion of ARAK 1 and ARAK 2 by
D2t/Nov 1222 and wtilities and offsiies (ARAK 33 by July,Aug
1932 whick ic cequentially correct and in ordsr.” Howsver
vher it is compsred to monthly report icensd By MC a2t zite,
it does not match. M/c. ARFC may liks to clarify ~ such

mismatch with recspect to Rev.6 from MC.

Responsibilitiee of MC regarding scheduling the Proisct
Completion with a delay of 12 - 13 months should be

discussed in detail and fix up remedial weasures and actione

to minimise the delmy. Otherwise such trend in revieging the

schedules to sccommodate the delays without taking timely
actions on constraints will continue. It need not be

emphasised that any day gained in early completion of the

Project could save the avoidable revenue loss to the

(xrviii)
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organisation (ARPC) . It 1is alsce recommended that before
accepting Rev.6 schedule. WC may be invited tco spell out the
measures taken to follow at least this revised schedule and

ettain completion of the Prirject even earlier.

The overall susmary report should refer only one (Master)
schedule showing the scheduled v/s actual progress oni
S-curves or a bar-chart so that instead of referring in
detail, wanagement can take the view for identifying the
responcsibility and take rem=dial actions in time. Also there
should be only one and only one schedule referred in all

the progress reports withoutl any mismateh.

OTHER POINTS:

é;;;;;;;-;;;loynent seems to be a major constraints from the
construction contractors. Before we attempt to increase
suddenly the manpower at site it should be examined whether

such number working at one site at a time is feasible. This

will need =zritical review.

it is al

L]

o stated that during construstion contractors are
even not agreeable to the revised schedule 6. If that is so,
then schedule may have to be revised again and further

delay? This is to be seriously discussed.

In the documentation, we do not find any °“CPM°. Network
for monitoring and control, particularly the critical

activities. This could be d.scussed and considered.

(xxix?
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From the discussion, we understand that the task force

organise unit-wise and overall task-force who can closely
follow up the progress, advise MC and UC time-to-time and be

responsible for completion of Project and commission

thereafter.

M.V.Naik / D.C.Bhatt

(xxx)
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From: UNDP Consultants (IPCL)

[\~

COMMUNICATION-2
TEHRAN OFFICE
DT. 24.9.81

COMMENTS ON CENTRAL LAE. LAY OUT 24/9/91

Central Laberatory should have one common sub-station

rather than two.

For safety reason sub-station should have approach from

roadside.

For feed to burnsrs in laboratory a natural gas line be
adequately designed and provided. A storage of few LFG

cylinders could e considered as a back-up.

Suggest to have one gas cylinder bunker instead of twe

as shown in drawing.

Slope waste room (22) should be shifted from -the
present location to one of the corner of the building

for safety reason.

For room No.16 i.e. simulatisn burnker polymsrisation

test. Window should be provided.

Wherever necessary, Acid/alkali prcof flooring should

be considered.

(xxxi)
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8. A vide door in machine room of knock testing (13) be

deleted for safety reason.
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M.V _Naik/D.C.Bhatt

-
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From: UNDP CONSULTANT (IPCL)

COMMUNICATION-3
TEHRAN OFFICE
28.9.19¢91

COMMENTS ON COST CONTROL KEPORTS (APR - JUNE 1991)

DATA REF. OLEFINS UNIT

APR MAY JUNE
P.B. 57 59.% 64
C.B. 9z 96 97
ACWP &0 54 £4
AWP 50 56 53

(Paid)
June 90 Jan.21 Juns 91
P.B. 25 44 64
C.B. 32 78 97
ACWP 24 4% (33
AWP 14 40 58
Note:

1. The rate of planned base 1

June 1990 - June 1991 it
for June 1991-December
feasible.

Planned BPase-Line %X

hi

Contractual Base-line %

Y

Actnal Cost Work Ferformsd %
Actuzxl Work Ferformed %
PLANNED
June 91-D=c .91
64 - 100 Possible-No
a7 - 160 -Yes
5F - a8 " -N:
58 - 100 -No

ine looks abnormal since from

is 25 to 64 whereas assumed

1991 as 100% which 1is nou

(xxxiii)
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Also actual work .performed and actual work progress is
slow from June 1990-June 1991 i.e. 24 to 55% and 14 to
§8% which ec3nnot rezach 100% by December 1991 in eix
months.
Hence (PB) and (CB) necds reworking of the schedule.
This example for Olefins can be studied and reviewed
for cast control case of Arak 2,3,4.
M.V.NRaik
ifdini
(xxxiv}
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From: UNDP CONSULTANTS (IPCL) COMMUNICATION-4
TEHRAN OFFICE
SEPT/0CT 1991

SUB: PROJECT MONITORING AND CONTROL
FINDINGS AND RECOMMENDATIONS.

REF: PRESENT PROGRESS STATUS.

PRESENT STATUS

On referring certzin documents of the progress reports of

the complex and discussions with planning and coordination,

o

the =statuz of the complex as in August-3eptember 1591  has

t

beer prezented in form of observaticons. While understanding
interpreting the report, the analysis and comments are

given. Also as suggestive attempt, recomwendations are

put forward for consideration of ARFC.

DOCUMENTS REFERRED

(@]

empley mazter schedule Fev. 6 (Feb, 10019

b

Q

omplex Mazter schedule Rev.€ (July 18981

Monthly Progress Report from MC Milarn (July 1881

-

Monthly Progress Report from MC site (August 1991)

e

Overall Complex Progress Report MC (August 1991)

Monthly Material Status Report MC (August 1991)

Sa T ANy
“"‘\‘;\“‘.Wv e S e
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] OBSERVATIONS
1. Comparisons of master schedules FRev.5 and Rev.6
' indicates project delay of further 12-13 months (the
I schedule revision from February 1991-to-July 1991).
2. Monthly report from MC at site.
Overall summary indicates following dates of completion
< I of projects.
' Arak 1 Dlefins 30 Nov. 1991
Arak 2 Poiyolefins 31 Dec. 18901
l Arak 3 Dtilities 30 Oct. 1992 (Overall
Completifl:
' Arsk 3 Offsites 30 Oct. 1992 "
Arak 4 BD and PBR 23 Sept.1992
' l AL =nd VA 2% Des. 1992
|
A
" l 3. Wherr the above information is cowpared with that in
Sch.Rev.6, the completion datec of Arak 1 and Arak 2
' ' are different.
- l ’ Fev.6 indicates
£
? l Oct./Nov.1992 for Arak 1/Arak 2 and July/Aug. 1992 for
i Arak 3 i.e. offsites and utilities.
" l 4. Overall  complex progress as on 31.08.91 shows in per
I cent:

v g
g

oy
Y
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(A)

Schedule

Phase I 71.03 (72.53)
Phase II 25.29
Overall 64.49

Actual

61.38 (66.05)
NIL
$2.61

(--) Figures in bracket are for process Units. Detaile

of above are in annexure I,

(B)

61.

62.

64.

65.

68 .

69.

Overall Dtilities 60.

(C)

Utilities - Cumulative

Schedule

D.M.Water Unit 67.5

C.W.System 53.0

Flant & Iust. 46 .25
Air

Nz2/02 Plant 50.83

Stezr Gery. 51.21

Elec Power Gen. 70.47

o

Offsite gen. 82.07
facilities

IT, II

Actual

37.

(S
~3

43 .

44,

61.

49.

63.

.71

46

0o

86

19

Main Delaying
Activities

Const/commiss-
ioning

Mat.FOB to
S1te,Const/
Comm.

FOB Mat, Mat
to site, Const/
Comm.

Mat. to site
Mzt., teo Zite,

Conet/Com.

Mat. to Site,
Const/Comnm.

Mat. to Site,
Const/Comu.

Const/Comm.
and comwon
services

(xxxvii)
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Offsite facil- 64.55 5K8.73 Mat. to Sits,
ities Const/Comm.
Overall off - 75.52 651.52 Mat. to Site,
-sites Const/Comm.

Thus the main contribution towards delay are the FOB
material delivery (particonlarly in case of inst. &
plant air), material transportation to site and

activities of construction and commissioning.

Another data comparing the progress as on 31.8.1991 and
as on 14.09.91 (informaticen to ARPC from MC by letter

dtd.14.9.921) Overall-Cumulative,

SCH ACT DIFFERENCE
Arak 1 31.8.91 76.71 66.31 -9.4

14.4.91 81.19 67.68 -13.51 A

Arak 2 31.8.91 46.82 32.60 -14.22
14.9.91 56.29 34.58 -20.7

Arak 3 31.8.91 34.9% 17.38 -17.59

14.9.91 41.81 13.14 -£3.67 23

Arak 3 31.8.91 26.69 17.76 -8.83
14.9.91 32.40 19.71 -12.69 A

Arak 4 31.8.91 13.52 6.40 -7.12
14.9.91 15.32 6.78 -8.54 A

(xxxviii)
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A. There is a further delay in the woenth of
September, 1991. The trend of the progress is
further negative (deteriorating) for all Units in

just & period of two weeks.

The enclosed annexnres I, II and III projects following
(Ref.: overall complex progress report No. 30.8.91)

delays in most of the areas

Engineering and Procurement services 17.9%
Material Commitment 15.0%
FOB - mzterial delivery 4.9 %
Trzneportation from FOB to site 16.4%
Construction and pre-commissioning 14.2%
Commissioning and start-up 8.7 %

The main delays are on account of late conpletion of
engineering activities wainly for the Utilities Packags
Units, late FOB material delivery, delay in
transportation to site, delay in construction due to
inadeguate cite maragement /planning, AL TREr
mobilisation, lack of c¢ivil construction material
supplies, delay in receipt of constraction drawings

etc.

Contracts for Phase 11 Units namely, EO/EG-EA, 0X0O/2-EH
awarded respectively to M/s.Tecnimont (Oct. 1990) and
to M/s.SPEICHIM/DAVY MCKEE (Jan.1991) are not yet

(xxxix)
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effective. This results in overall progress of the
complex very poor as compared to progress of phase 1

units alone.

8. The Sch. Rev.6 also indicates the BD and PBR units on
CRITICAL PATH. Even at site there is no sign of
completing civil foundation of these projects.

9. The manpower deployment at site is now about 50 (fifty
perzent) % less than scheduled in the deployment
chart. More reduction particularly in the month of
June-July-August 1991.

ARALYSIS/COMMENTS

1. Plant units Arakl and Arak? will be complete before the

Dtilitiez and cffcites (Arak3, Arak4) are ready which

is contrary to as shown in schedule Rev.6.

1t s=ems Utilities and Offsites (Arak3, Arak4) will be
getting ready progressively from Mar./Apr. 1992 till
Sept/Oct.1992 and fulfilling the needs of pre
commissioning/commissioning of process Units Arakl and
Arak2. If that is so, then detail schedule (could be a
NETWORK) showing interrelated activities of
precommissioning the Arak3 and Arakl/Arak2? must be

produced/published.

(xxx%)
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The rest of the Units in phase I i.e. Arak4d : BD and

PBR will be the last to be ready in Sept./Dec. 1992.

There is a trend in revising the master schedules of
the complex, since within six months (from Feb. 1991
till July 1991) the schedule had bzen revised cshifting
project completion by about 12-13 months. This revision
could have been avoided if timely necessary actions to
remove constraints had been taken. Otherwise such trend

Wwill lead to indefinite situation.

Commissioning and start-up schedules started showing
negative trends right from now. It can mean that
scheduling of commissioning 1s over optimistic and not

realistic in relztion to seguential completion of

Utilities and FProcess units.

There 1is no point in reporting progress on Phase 11
Units in overall progress of the complex, when the

effective dates 2f 1these Unit are not clear.

[
n

Scheduling at this stage of these projects together

The inordinate delay on Unite under Arak4 i.e.
Butadiene, PBER, AA and VA which are on critical path
need lot of inputs to bring them up on schedule. The
manpovwer and equipnent mobilisation of the local

contractor is very poor.

(xxxxi)
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RECOHMNENDATIONS/SOGGESTIVE ACTIONS

1.

n

A serious sssistance and coordination is required from

a8) Making available construction drawings/documents.
b)  @Gstting completion of the detail design of all the

process and Utility packages.

o) Despatch  of FOE-delivery of the remaining
sjuipment /items and transportaion within the
country to site.

d4) S5ite construction activitiez for management and

planning «of manpowsar by ths rezpsotive agencies-
also ths mobilization of the construction

equipments.

a) Monitoring and control of the revised schedules
Rev.€ and identifyinsg the constraints well-in-time

and recompend sclutions to the Owner.

Owner on their part to identify and hold reponsible the

respective UCS5 and UPCS and take necessary actions in

consultation with MC.

Alxe Owner on their part to take immediate necessary
actions to supply materials of construction activities

of civil and for transportation from port to site.
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Owner to call frequent review meetings with MC and the

contractors for identifying the Hold-UPS. constraints

PPEROTISE " TORrN

and actirns to catch up for the delays atleast now in
relation to Sch. Rev.6.

ARFC 15 closely monitor the construction activities by
deploying nunit wise responsible coordinatores of their
own  (ARPC Personnel) for following up with unit wiss

schedules snd identifying respounsible defaulters.

Theee coordinstors should take alsc the responeibility

n

for +he Owner’s ~bligsticons in completing +h

respective units.

These ecoordinators will be fully involved with their
team (task foree) in  precommissicning, commissioning
and start-up activities and ultimately take over the

unit operations.

Cempletion of the Utilities and Cffcsites will have to
be advanced than scheduled. Basic requirement is
expediting FOB delivery of the material (Particularly
ir e3ze of Inst. and Plant-Air), the shifting of the .
material at site and enhancing site activities of
construction. MC and ARPC to jointly review and take
NnecCessary action

Atleast this may help in

commissioning Utilities/cffsites between Mar, Sept.1992.

(xxxxiili)
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Also 1t 1is suggested to phase out the Dtilities and
Offsites and to complete the part which can be used for
the pre-commissioning and commissioning activities of
Phace I process units. That is to establish ths
avallability of steam, power, air, N2/02 and cocling
water, &and fuel from March/April 1992 ONWARDE and not
in July-Aug. 1992 (FRef. Rev.6 schedule). Necessary

FRIORITIES will hsve to be attended in thig dirsctisn.

MV NAIK/DC BHATT
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From: UNDP CONSULTANTS (IPCL) COMMUNICATION-5
TEHRAN OFFICE

5.10.91

VISIT TO SITE ON 29.9.199 (SUNDAY)

Met Mr.Pakaravan Incharge Personnel & Adm.
Mr.Sayeedi Incharge Training
Mr.Nazarian Incharge Operations-

Tech.Deputy
Mr.Salihi ' Operation Olefins

Mr. M= jundar Adviser Operations
Vigited Nzphths Cracker - About €8%% complation -
Still lot of works going on. Civil works flooring,
equipmernt/piping ersntion, instrumentation, inguiation,
painting , stersge tanksges to cowme up, orycgenis  etorage

erected - £/ NUEressor ersction  aligawent on,  other

Iyl

compressors erection in progress
PGH - Still pipe racks uot vezdy.

Other Units (Generasl Found;

Utilities to plants pipe/cable trenches construction going
on, boilers - about 50% erection, power generation unit -

about 30%, still under transportation -
BD/PBR civil work yet not visible

PP erection - about 50 to 70%

(xxxxv)

%4

- .



S T TRedEEE

wr TNy ¢ WE W ETE TR PR TR

LLDPE/B-1 - Erection on - utilities in general far behind.

Overall impression: Eev.6, scheduling coemmissioning towards

- ———— = - - ——

1992 end looks difficult - lot of efforts on all front after

critical review every month necessary.

Feedstock from NPC's seventh refinery in neighbourhood, but
except soms tankages no sign of erection - feed stock

towards 1992 end not feasible.

Laboratory workshop still to come up.

Clinic/Admn. bldg., Mini township ready.

Discussed with Mr.NAZARIAN - Opn.-in-Charge - Freparing
personnel for commissioning and start up. About 80%
recruitment is over. Training already on nand. L,ikely that
few trainees will join Batch of traineces going to IPCL from

NPC.

Also deputing Engineers to other units (like refineries/
petrochemicals) where they are involved in  operations by

taking direct responcsibility.

ARPC also thinking to take help from operating units 1like
IPCL for a specialist group who can take start up
responsibility of LLDPE/HDPE units. IPCL =cuggested that it
is possible to send such a team.

Visited Arak Town to see the accommodation facilities
available for our stay at Arak.

D.C.Bhatt / M.V. Naik
(xxxxvi)
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