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SYNOPSIS 

As per the present status of the construction progress of 

the complex. the plants under Phase-I are likely to be 

c<.>mpleted mect!&nicallY ·'.md start commissioning towards end 

1992. In view of this, with the conserit of UNDP. ARPC 

advised C:''.JnSUl tar.ts-team to provide technical 

assistance for ·erecommissioning, Commissioning and Start-

up operation· under final phase of this contract for 

· thmagement Consultancy Services· of UNI DO with Indian 

Petrochemic&ls Corpor&tion Limited, Vadodara, India to 

M/s.Arak Petrochemical Complex, Arak, in Islamic Republic 0£ 

Iran. 

Based on documents furnished by ARPC. consultants carried 

out its analysis, heid series of meetings discussions and 

vi~it~ t~ pro~o~~ unit~, utiliti~s ?nd 0ff~iteE of ARPC site 

at Arak. Due to secrecy agreement with process Licensors 

access to proc~ss information and operation manuals and 

catalogues was limited. With assistance from home-office, 

for support ssrvices like operational safety, tech-services, 

maintenan~e engineering services operational control room, 

tra~ning ~nvironm~nt and 6cology, risk assessment and 

eoncapt and •Y•t•m development for precommissioning, 

commissioning and start-up and stabilised operations of 

~hasa-1 plants. It will also be useful and applicable for 
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post operational needs like practice&, 1 ,, aood maintenance 

technologichl support to over come teething troubleand al&o , 

1 
strong safety basis to ~nsure smooth and safe operation 0£ 

pl&rits. SepF.arate chapter on each subject is incorporated in 

report. 

Organogram for 'Area Management' was developed with complete 

area responsibility including safety, technical services and 

for functions of construction personnel. For successful 

commissioning and smooth take over for operation and 

maintenance of units, this type of work organization is 

suggested. As a prerequisite, emphasis was given for safety 

audit and support services needed 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 

of manpower by UC, MC, Vendors and ARPC. Construction 

procress status review and analysis made and comments were 

issued to ARPC. Other important aspects viz. storage and 

pres..,,rvation, testing and inspection, checking for 

completeness, planning of spares etc ar~ also briefly ·-
mentioned in the report. 

(j v} 
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Thus the report provides; 

"Area M&nagement· concept to take over responsibility 

of pre~ommissiorLing, ~omrnissir.)rting and start-up by 

operations ~nd tectmi~al servicee m.anagement from 

construction management in ARPC. 

System devel0pment for vital support services to be 

introduced right from pre-cornmissiordng stage of phase-

1 units. 

Specific recommendation for post operative assistance 

for sustained production. 

Technical assistance as requ~sted ~a~ 3}so provided for 

evaluation of plot plan and arrangement in technical 

building, chemical laboratory, effluent treatment plant 

etc. 

Based on study and discu&sion, recommendation~ given by 

con&ultant -t~am appQar~d to b~ acceptable to ARPC and shall 

be implem6nted over a du~ course of t~me. Given hereunder 

are some of th6 areas for which ARPC may lik~ to have 

consultancy services. This has been divided in (A) short 

term consultancy services for a period of 3 to 6 months by 

engaging Cons"ltant havin~ ~xp~ri~nc~ in r~levant field in 

•pecific ar;ia and (IO h>ng term consultancy services for a 

period of l to 2 years. 
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A short term Consultancy Services Area 

1. To set up Malratemmce lngiraeerlng Services Department 

for the centralised functions as a support to plant 

operations. The servii::es from this dep.::irtment vill be 

available for preventive/predictive maintenance and 

shutdown planning, special care for the rotating 

machines (monitoring a:-:d mairataining the performancti!), 

centralised workshop services in each diso:::·i:plino.:, 

maintenance procedures/systems in the plants pos;1>ibl~ 

development for indigenous substitution, training 

maintenance personn~l. etc. 

2. Sa.fe~y at ARPC site for construction vork is not given 

experierice. Therefore, for setting up safety servici;;;r;; 

tu suit the need of yrecommissioning, commiEEionin~, 

and sust&ined safe operations and prodttctior. 

thereafter, AFPC is advised to avail Consul tan•::y 

Services from operating company. 

3. For Ambient Air Monitoring and stack emi£sion 

moni torir1g system along vi th hardware and &oft.w•r,. 

spec1ficat1one. ARPC should consider assistance from 

experts in the field. Study should include corelat.ion& 

vith meteriological data and EIA &tudy. 
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Risk assessment and disaster management of proce55 

plants. utilities and offsite facilities along vith 

drav.ing up of onsite and offsite emergency plan can bQ 

considered for Consultancy Services. 

Laboratory and Process engineering/technical services 

can be well organised by associating consultant to havQ 

organised approach for the same. 

Long term Consultancy Area 

1. Looking to prevailing situation at site and as per 

present status of contracts llith UC, CC and HC, 

these all will be over after perfc•rmanc&.! and 

guarantee test runs. ARPC will have to take over 

plants to be operated by their own employees. 

Although intensive training is provided to engineer£ 

and technicians, experienced people are fe"W •md 

difficult to recruit locally. Hence post 

Commissioning Consultancy Services or assistance £or 

a period of two years from operating company is 

advisable. 

2. In certain specific areas "Where debottlenecking is 

identified, duri&g the commercial operations of two 

years, ARPC may engage expertise from operatina 

companies for a specific period. This will help in 

improvement of quality and quantity of production. 
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On approval of Draft Final Report in December, 1992, DNDP 

suggested to include the followjng in Final report : 

" Effective management of a Chemical Complex operation (like 

Future Arat 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 Cbap~er is devoted on level concept ::of management tc• 

build up te.=:tm wort and to reduce Hierarchial Management 

System. Also it gives typical organizatio~al structure for 

productionioperation oriented management. ARf'C may like t.o 

engage Managemer1t Consultancy Services f ,jr rroviding 

assistance in setting up organizational structure for all 

functions related to op~~ations for maximizing plant/~nit 

capacity utilization. 

(viii) 
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SmutARY or DIFIMITIOIS 

PFOCESS UNIT 

OLKFINS 

PYROLYSIS GASOLENE HYDROGENATION 

LINEAF LOW DENSITY POLYETHYLENE 

BUTENE-1 

HIGH DENSITY POLYETHYLENE 

POLYPROPYLENE 

ACETIC ACID 

VINYL ACETATE 

BUT AD I ENE 

POLYBUTADIENE RUBBER 

ETHYLENE OXIDE/ETHYLENE GLYCOL 

ETHANOL AMINF; 

OXO-GAS/2-ETHYLENE HEXANOL 

UTILITIES AND OFFSITES 

COOLING TOWER SYSTEM/COOLING WATER 

DEMINERALISED WATER UNIT 

POWEF GENERATION 

NITFOGEN AND OXYGEN 

PLANT AND INSTRUMENT AIR 

STRAM GENERATION UNIT 

WASTE HEAT RECOVERY GENERATORS 

----- - . -

ABREVIATION 

OL 

PGH 

LLDPE 

B-1 

HDPE 

PP 

AA 

VA 

BD 

PBR 

RO/EG 

EA 

OX/2-EH 

CT/CW 

D.t1. 

P.GEN. 

N2/02 

PIA 

S.G. 

WHRG 
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' 
UNIT CONTRACTOR UC t 

I FIELD CONTRACTOR FC 
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MANAGING CONTRACTOR MC 

' PRINCIPAL CONSTRUCTION CONTRACTOR PCC 

- I UTILITY PACKAGE UNIT CONTRACTOR UPC 

I UNITS : 

,,,, I CUBIC METERS Cu.m. or M3 

I 
KILOMETER Km 
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I CHAPTIR 1 : llTRODOCTIOll 

I 
I 

A Project entitled ·· Management Consultant Services for 
• 

' I 
•. 

' 

Arak Pet.rochemical Compiex " llas approved in September 1985 

to provide technical assistance to Arak Petrochemical 

I 
Complex. The consultant~· reports on proposed mode of 

Arak Petrochemical Complex were submitted to the government. 

I 
As a res11l t of these recommendations Arak petrochemical 

complex requested for further UNDP technical assis:tan.-:-e, 

. I through access to internationally quilified consultants. 

I United Nations Industrial Development Organization, 

Contract Section , General Services Division. Vienna, 

I' 
, I Austria r~qlJ':~ted Indian Petrochemicals Corporation LT[•, 

~ I Vadodara India to provide technical assistance to Ar:ik 

Petrochemical Complex 

·~ 
I Any such services is of course made up of the vari~·us 

~ I 
" 

component : scientific, technical and managerial skills.Each 

of this has its place ; none is an end in itself. Project 

I management revolve around preparation of fesibility report , 

I 
tying up t~chnolcgy , purchase of know-how , detailed engi-

neering , construction , commissioning and start-up activi-
I 

I ties all these activites <re aimed at develo~ment and 

encouragement of indicenous re~ource utilisation and creat-

I ina self reliance. 

I 1 

I 
I 
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IPCL·s experience in above field and vith commissioning of 

I 14 plants in 1978-79 almost at one stroke-a feat that to 

I 
I 

this day , is acknovledged as a rarity in In arnational 

( aver.age reduction by :-wer JS per year) , strong base of 

. 
' 

: 

I 1 I 
t 

' ~ 
! 

Chemical Kanufacturing Business. Today operations backed-up 

by an integrated cffsite facilities , energy conservation 

I integrated health , sa:~ty , enviro~ment and ecology desci-

I 
pline • active research and development vork , intensified 

training programJDe , synchronising in-put of rav materials , 

.... 

I chemicals • spares and regular predictive and preventive 

maintanace planning , have achieved over Ninety percent of 

I installed caI•-:tci ty , and almost consistently handling over 

,/ I 
one million tonnes of various liquid and gaseous products. 

' I 
It is with this recognition of actual vorki"lg of Indian 

Petrochemicals Corporation LTD , in devevoping countries of 

~ 
·~ 

I 
~ 

I 

the world that IPCL accepted to participate to provide 
, 

' j technical assistance to Arak Petrochemicals Complex , Arak. 

" ~ 

I 
The contract bF.:tween the United Nations Industrial 

Development Organization and the Indian Petrochemicals 

I , 
Corporation LTD , for provision of management consultancy 

services to the Arak Petrochemical Complex in the Islamic 

I Republic of Iran , was signed in May 1990 . 
• 

I We trust and vish this final tel'lllinal report on 

I management consultancy services, for Arak Petrochemical 

Complex. 
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~ I -
I Arak v1ll be a useful reference source for prov1d1ne ade-

I 
I 

quate and effective cuidance in develop~ent and implementa-

ti~n o! ~>ste=~ !er m:~i!rring and ~~~trol during pre coro- ' l mi~~.ion1ng c~~~is~i0~i~g and ~tart-up as well as p~~t 

oreratic~al need of the Co~~lex . 

I 
I 

.. 
I 

~~~-~ 
D.C.Bhatt 

-
~~ 
tf. V .Naik 

I 
ONDP Consult.ants 

, I " 

\ I 
.. I ) 1 .. ~ 
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THE PROJECT 
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CBAPTIR 2 

A. GIORAL: 

TRK PROJICT 

The primary purpose of Management Consultancy 

Services ·· for Arak Petroch'!mical Complex in Arak , Islamic 

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

manage~ent system and infrastructure-all these of course 

with-in the terms of ~he organization plan and its develop­

ment priorities . It is particularity important that any 

assistance or individual project must be undertaken within a 

specific time span , even though it may be necessary 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 

unrking , hu~ to help establish the conditions by which Arak 

Petrochemical Complex activities can do the necessary work 

by itself and as early as possible 

B. THI AIM or THI PROJICT: 

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 

involved in setting up and commissioning of the complex. 
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I 
This management contrc•l system will includoSt · 

I 
- Project progress monitering system ; 

- Administrative afid financal control procedure£ and mar.-

..... I uals; 

- Cost control system; 

I - Procedures for needs estimation , procurement • ~·ntract 

I 
ing , installation and commissianing of equipment. 

C. PLAR OF TRIATMENT: - I 
Under the scope of contract having provision "-"f 20 man -

I months , consultan~y services provided was as und~r: 

,,, !" I Phase-1 Period was executed by Hr.K.M.Jarivala and 

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

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

·~ 
I Mr.J.P.Singh (~e man we~ks) 

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

" .. 
I 

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

Above all consultants were attached planninf, 

I control ~nd coordination depart~nt of Arak Petrochemical 
, 

I 
Complex.Phase-1 and part of phase 2 project work was started 

from June 1990 to September 1990 and from November 1990 to 
• 

I Marcl1 1991 respectively.Durin& consultancy period censult-

ants'tea• bad examin~d project documents , held discussions 

I 
I 5 
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and submitted reports on project progress monitering and 

control system _ 

IPCL cunsultant 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 Officer 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 off shoot of which was high power government 

delegation visited IPCL and signed training contrac~ with 

IPCL to train 300 Engineers in Operation and Maintenance of 

Petrochemicals Plant.IPCL consultancy services created 

lasting r~lationaship 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 

'developine· countries , it is possible to have Technical 

Cooperation amone Developine Countries (T~DC), a form of 
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assistance auch encouraged by UNDP.IPCL consultancy service& 

to ARPC • Iran has set an example of successful TCDC in thQ 

form of technical assistance. 

A ~eting was held on 24.9.91 by Mr.Zahmatkesh RD 

(planning Coordination and control) ARPC Tehran £or 

consul t&flCY services under final phase of contra•:=t by IPCL 

to ARPC. In view of near completion of phase-1 plantE, 

consultants were inf onned to provide technical assi&tan~~ 

for pre-commissioning, commjssioning and start-up operati~n 

of plants. After discussions with UNDP Tehran 

consultant team under - took the mission. 

Mr. N&zari.lir1. Technical Deputy at site coordinated th.;.. 

information and support. Consultancy 

,.. ... nn..-.e,-t ... ti ir. -tt • ..-. fr,llr.ui'l"la .,..,....,..,c• ----.:..-...--·-·-- -·· -··- ----·-··-••g -----· 

- precommissir.,r1ig • commissioning and start-ur· opera-

tions 

Function~ of M~intenance Engineering Services 

- Functions of operational Central Control Room. 

- Functions of Technical services 

- Occupational Health Manitoring 

Occupational safety services 

- Environment and Ecology 

Risk A&sessment and Disaster Management 
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- Other areas like training nee~ • manpower planning 

for operation and maintenance. central laborat.rjry 

arrangement.plan of technical building,ef{luQnt 

treatment. 

Method and ap~roach through out the consultancy services 

adopted vas on need base. Active participation and 

timW?ly suggestions /reir::~·::.mmendations were ensured through out 

the stay of thE team,to ARPC management. During this period 

recoSDJDendations given were appreciated , accepted and to 

some extent being implemented by ARPC, Arak,Iran. 
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CBAPTIR 3 GlltlRAL BACK GBOUllD IHORllATIOI 

For a developing country like Iran, the prime objective iE 

to satisfy the basic needs of food, clothing and 

for per.>plf'.: and as a country ea11erge into the 2h;t. ~.r.int.•.iry 

creating conditions for self-sustaining growth of q~r.mr.;say, 

satisfying the basic needs of a large population •~ VQll ~~ 

enhar1cing ovi1;rall standards of people_ This would lifx. .. rt 

tremer1dous pressure or1 various resources and their d.;i1•lt;ft.in~ 

etr,,ck would force to search for alternatives -

context, and to meet the growing demand, p.,,t.rochemic.iiJl 

prodl.l~ts would not only prc•ve to be desirabl~. but. .al~r..· 

essential r,,ptions to our pursuit o: achieving b.atter qu~lity 

of life of i:·eople. Moreover products derived from f'liftro-

..... 4f;.C.r111'1.,,..,..~C'"-Y"•'!:lc ..... .C..1.,. r .. r..,...+J....r..+.:- ~.;h--- _, __ ... _; __ 
&.•.·•-•·_..•,,.a•_.,_.. •• 6l• ..... l1t··..-.l.J WJ&&•J&&•-~·~·- •.J.t..•.&._. __ , ,I-"•~,._..., ... _,_. 

thetic rubtft'::r and various industrial chemicals,hav~ forTllJ',i<l • 

part of res(•llrce basket supplementing aE well ae: comf•lt;;-rr1'i!r1t.-

ing variotlS natural products like cotton , wool 

wood, metal, etc, Hence petrochemical industri~s in Ie:lamic 

Republic of Iran would have a significant role to play t<.r 

achieve the objective of meeting the basic needs of milliom: 

Alao Ir~n bitsically is an oil producing country and has 

major sh~re in crude oil production in the world. By setting 

up a Petrochemical industry an attempt is made to achieve 

~n in-L~nd 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 consllWi!r 

goods at homeland. 

It is with this recognition that the idea of establishing a 

Petrocbe1Dical Complex adjacent to NIOC'S seventh ! 

refinery in Arak might have been originated in 1982. The 

Arak Petroche1Dicals Complex is located in an area of 3bove 

500 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 amc•unts t :· 

about us i 975 million and 34500 million riayls. To finance 

the project, the National Petrochemical Company has entered 

.iut.v C:l 

__ ... : ___ , 
.l.I~ """'-·-·.1.1C\• 

banks in Iran, namely, Bank Helli, !ran. As a joint 

venture, th~ Arak Petrochemical Company CAPC) was formed. 

The core unit of ~ha Complex will be an Olefins plant·using 

naphtha as feed 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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~ I - engineering finas have been avarded contract for 

I licenses. basic and detail engineeri~g and &upply of 

equipment and .aterials for soae of the process units. 

I Similar contracts for the remaining process plants~ ·~ 

I utilities and offsites vere concluded by-1990. It is 

envisaged that all the plants of the Complex vi!l become 

I operational towards end 1992. 

I Tempc,rary facilities for transportation of naphtha is 

being developed. in view of the delay in commissioning of 

I seventh retinery. Also infrastructure facilities of rail-

I 
vays and roads are being developed by government authorities 

for transportation of materials to and fro for complex. 

,. I ,, H/s. Snamprogetti S. P.A. Italy b.:rve b~"=n entrusted contract 

' I for the management, coordination and supervision/consultancy 

of all the activities of the complex including scheduling 

I (time of C01DI>letion) and budgeting (total cost for 

.~ 

1 I 
completir.>n) and construction. Also for 

precommissioning. commissioning, and start-up operations,M/S 

~ 

I Sna111I•rogetti have been retained as Managing Contractor for 

the cr.JlllI•lex. 

I Encls : charts , 

I 1. Overall Plot Plan 
2. Process Units in tbe Complex 
3. Project Organization - relations with contractors 

I 4. International contractors involved in Project 
i1DP1'.:ID'.:r1tatior1. 

I 
I 
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f I APPlllDII 1 

I PROCISSillG OMITS 
' • ' i l 

I UNIT UNIT INSTALLED LICIMSOR/ENGG. DATE ~ 

NO CAPACITY ltTA CONTRACTOR 
J -------------------------------------------------------------

I 10 OLEFINS Ethylene Tecbnologie Progetti 8.8.85 
247000 Loveri s.p.A(TPL)ltaly 

I 
KTI.Holland 

11 Pyr.Gas. 102000 15.11. 89 
!lydrog 

.. I 40 Linear low 60000 17. 3.87 

Density 
Polyethylene 

I 40 Butene-1 7000 1 . l .89 

I 
41 High l)ensi ty 60000 UHDE.Germany 1 .3 .87 

, Polypropylene " 

I 
42 Polypropylene 50000 Tecbni-Mont Italy 30.12.87 

' 43 Butadiene/ 26000 Mitsui Engg Ship 24 .. 2 .88 

Poly.BD Rubber 25000 Bldg CO.Japan 

~ 
.. I ' 30 Acetic Acid 30000 UDHE,Germany 4 .6 .87 

·~ 
,) 

1 I 
31 Vinyl Acetate 30000 4 .. 6 .87 

32 Ethy.Glycol/ 100000 Tedhnimont,Italy 15 .10.90 

Ill.. ~ Oxide 
' I 33 Ethanol Amines 30000 Speichim/Davy Mckee Jan.1991 

I 34 Oxogas,2-ethy 45000 Jan .1991 ' 
HexanoJ 

, 
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UTILITIIS 

UNIT UNIT 
NO 

INSTALLED 
CAPACITY KTA 

APPDDII 2 

LICENSOR/ENGG. DATE 
CONTRACTOR 

------------------------------------------------------------
61 bii.•ineralised 3•150m3/hr 

vater unit 
Degrew.>nt-France 

&2 Cooling water 35000m3/hr Bamon-Sobellco 
sys Belgium 

64 Plant & Inst 5•26000nm3/hr lngersollrand 
Air sys Holland 

£& Fir~d & ~•80t/hr Kawasaki-Japan 
Waste H~at 
Recovery Boilers 5•60t/hr 

65 N2 and 02 Plants 2•3000nm3/hr Airliquid-france 
2•7000nm3/hr 

69 Power G~n~ration 5•38000kw Alsthoa-France 

Of~SITI FACILITIES: 

78. Chemstorage sys 89. flare & BID sys 

79. Cond - reco sys 90. Eff .Treat.Plant 

80. 0£f~it9 Inst.sys 91. Elec.Dest.sys 

81. Rav & pot. vat.sys 93. Comm.sys 

1. 3. 89 

15.3. 89 

28.2. 90 

18.3 .89 

12.3 .89 

82. Fu~l gas sys 94. I/C piping ut.2 Process 

8~. Fu91 oil sys 95. Complex sewer sys 

84. Precess buildings 97. Central W/shop 

86. Liq.stor~g~ sy• 98. Central Laboratory 

87. Fir~ fighting 99. Fire fighting houses 1/2 

88. H2 Storage sys 

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

proeetti S.P.A Italy . 

13 

\ 

. 
' .:; 
i 

• 



..-~~~~~~~~~~~~~~--..-~~~~~~~~~~~~~~~~---,,r-~~~~-~ - -- .. 
- . ,. ....... 

• 
.,.- ~·· .. , , ,,, ', 

I 

la~~: iJr'·e•g:~·r~sr-;~ · 

--~ .•. ; 

.. 

·: ... - - - - - - - - - - - - - - - - - - :-• 

-• 
., \ 

.llo. 

, . 
.---~~~~~~--------~----------------~----... ------------~~~-

;:: ... ~ -...... .,., .. ...... "-"i¥·--·\' _," w .. ". 

,. ........... ... .... '""" 

. , ... ........__ __ ____ 
4C•• • ' ,, .. ~ 

• COURT(SY-ARAK Pf. IROCttr.MJCAL en. 

~ 
·~ 

' 1: 

U!!!!! l 
(!) ,_ •11u11•.:• 

0 ..... __ " 
0 ...... " \111-llf 

0 ...... , ................. . 
0 rcrw.'fllCa UN•.& 

G • ., .• , ....... 
0 ~ ..... " .. ' -··· ·-·· 0 ..... ...... . 
0 &II ••• " .. ' 

0 ...... " .. ' ..... :,,. ..... 
0 .. ,._, .• ~fl•e&« 
(!) .... ,,, .. , .... , •• .,,, 

e II • ~~WC ,,, .. , - ·-· 

G ··-~ ,., ... , .. 

e """" "·"-· e "'" ... ". , ... , .. , 
e C..UI ,, ... 

e "" ..... , 

I 

ARAK ... I HOCHEMIC.AI. 
COM.-ANY 

I 
I 

•IOH ••INaCHIMIC•I ec)w~·· --=-i 
FIG~R( ).~ I : 

I __J ? .. OVERAl.l. Pl.OT PLAN 

"' l 

IJJ 

• 

li 
I 

I 

ti 

\ , 
I 
I, 

I 
I 

I: , 
i 



~---
~----- .,,.. . ------ . ,. 

~ r-

~~ 
I 

.. \ 

......... 
• 

\ --..... , .... _ 

·--~ .. · .. ~ , 

-- ' ·• 
' .... - - - - - - - .. - - - - - - - - - -.... 
~~~~~~~~--~~~----~--~~--~--~~~~---~~-~~~~~----~-~-~-~~-·~-~-~~~~~~~~ 

'•N MPROOCnl s ••• A. 
ARAK 

SIMPLIF"IEO BLOCK 
PETROCHEMICAL C::OMPl .• EX - ARAK IRAN 

PROCESS F'LOW DIAGRAM FOR 

AlllAIC 

UNITS 

.. ICT"OCHIC~ COW,.ANY l 
r12yAc 2.21 

I 

-.. NATU9'AL. OAS 

0'.ICYGCN ..... 

~ A ... MONIA 

'-' 
"" ..... -

IHT 
£N0£0 
PHTHA 

-
~HTHA ~ 

- -- -

°'-E ..... 

UNIT ---_ ............. ------·· . ...---.-···--, __ 

. 
~ i. 

"""°" YSIS OASOUNE 
MYOlllOOC:NATl()H UNIT 

----·• (.'THVLE:Nt" 0)(1f)f 

• UNIT -
~a.c1TY• • •o.ooo ..,,,..,.. 

---
HYOlllOCr..., 

Lf 
---- -· 

- .. 
OUTENE-1 

. UNIT .. 
C-ACIT"f'r ?,000 .. ,,..,. 

-· 

ACETIC ACID 
UNIT . 

CAPACl""I 30.000 "'''°" 

I 

... UNl'T 

r-·-

11wnn"" ., !~--{-__ ""'"' 1tt.A9"C111111 IN '"ti ~c !HOU•""" I 
.1r..·1 •• '' t•~ llllANO .. UN•1 • 

- --··------
(;.A~ACil"'I ......... .... 

1 1HYI I Nf' 
•.;L'f'CUL~~ UNtf •· ------

a.t!trV: ,o•.ono .. , ..... 

l'Jttlll'\.,.. a•e°" ......,.. ~n "'''" ••­•D••'"-"'' ....... '•U••·t .....u••• •u•I o• •ft\,11•••• •·•••• "'-M• • c ..... , ... 11, rft(llllA"UC •\v·t•• f t•L ..... ft 
~CAH•• ... L"\l•fttof• ..... lllUD"' "°"' ,,., .. 

.\.M ... 11&11• .... •"••1111:• .... ·•· 

-L_ f=
·-

f. TH ... NOL -'~1NE;5 
UNIT 

'-"""'"_..,_ ... "" ... ~·- ........ c •. .... , • ..,.,_, .. o••-- • .,. o.,.. .. ..,.,.,, 

---

. 

-
-

,. .. 

CAf'AC•No .10,000 MT..., J ___ - -~EEOSTOCK I 
·- .. -···-----

~ ., .\ } t'' 

•••G•-t Df'N51TY . 
,_01, 't. THY Lt. 1<£ UNIT ...., •• -~ -"C"L•• ..,. ..... c-..rwe. ,,.._.. .. , . NfT\#t •• ot•••unr.re. """ •'"''• ..,.,,., -["' , .. ~'"' ···- ·- r C\.OfM •o• a.til•e ... 1-C.......cttll ..., • ........ - _. --• - ,..,c_ ,........,,_ 

.• I.INF" Al4 LOW ll[NSITY . ·--·---Cf-· ... ~ ••••n 
POl.lt THYl.£NI: UNIT ,.,., ... ,, .... ., ,,AC ........ ..,.,.. •• •••• -··· - -""9 , .............. ---· c., ~ ' ( c:• .. •c•""• eo.ooo .,TPY 

- II- .. ··-••COOi ..... __ .... "O•-_ ..... ., .......... __ ...... , 
I - l POL Y'PAOPYl..ENC 

UNIT ~ .::::.:::-::;. =~ '"'.:::.-.:.::::::. ····""' ........ ..I , -n - ---· ---

~ {",·' 

VINY'I.. "CE'TATI: 
UNIT 

........... 9"""•- • ..,,. .... ~ -.c ....... 
I ._. • ......,.!.7: ~'""'-=~':Jw1,,J...,"'_.· 

-~- CAltACINI ao.ooo .,.,,. ... 

···· · .... --- ..( MAIN\.Y 50\.VCNT. J L__ __ _ 

P()l.YHUT ... Dl[Nt: 
r•ullUt;A UNIT "0'0" CAlll ''"'' .... '"°"'""~ ., ... ,_ 

I 

u: \_ 
c.#....,.,. -T ._. - • 

OUTAO•"'< J 
C .... ACIN1 :aa.ooo "'""' 

•' 
' 

• 

-- ""--- -
/ 

'·''• -Alf 

-

~ 
~- ~ 
l 

I 

" 

I I 
r! 

1 · I 
'1 

'I 

~ ,. 

l . j 

I 



-
.,-

._.. ~ - " 
~·· --- I -,. 

' ' I ·;•l ' I 

······· ' \ r - - - ,• 

~f!. ,. 
r -. 

..... - - - - - - - - - - - - - - - -.. 

ARAK PETROCHEMICAL COMPLEX - ARAK IRAN 

PROJECT ORGANIZATION RELATIONS WITH THE CONTRACTORS 
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ARAK PETROCHEMICAL COMPLEX - ARAK IRAN 

INTERNATIONAL CONTRACTORS INVOLVED IN THE COMPLEX IMPLEMENTATION 
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CllAPTIR .. : PRE.C<atlSSIOIUMG, COIDIISSJOMIMG. START-OP 

A. IMTRODUCTIOlf : 

Arak Petrochemical Co is setting up a cracker complex for 

producing petrochemicals at a place about 25 ka away from 
J 

Arak tovn.It bas a liquid base naphta cracker. a mother 

plant. connected dovn- stream units and an integrated 

utilities and offsites. 

In project implementation. during final stages of 

construction like 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 

vith M/S Snamprogett! S.P,A. Italy, to provide"'Project 

Control Services ,"for tbe 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 31.6.91 As on 31.10.91 

Process units PH.I.A SCJJ ACTUAL SCH. ACTUAL 

10. Olef ins OL 82 77 92 81 

11. PGH. PGH. 63 61 87 65 • 

30. ACE.ACID AA 75 69 77 73 

31. Vin.Acetate VA 66 58 65 58 
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40. LLDPE-B.l 

41. HDPli 

42. pp 

PFOCKSS UNiiS PH.I.B. 

43. Butadiene BD 

44. P.BD.RUBBER PBR 

Overal process units PH.I 

PROCESS UNITS PH.II 

3~. ETH.O./ETHG EO/EG 

33. Ethy.Amin EA 

34. OXO.G.2.EH O.GAS/2.EH 

78 

68 

78 

49 

50 

72 

23 

29 

25 

Ov€:rall process units PH.II 25 

UTILITIES 

61. DM Water unit 67 

C2. Cooling water unit 

64. Plant & Inst AIR 

65. tH tn:.gen & Oxygen 

68. Steam Gen. 

69. Ela.Power Gen 

Ov~rall Utility 

Offsite Facilities 

Offsite General & 

Common Facilities 

Overall Phase I incl. 

Utilities /offsites 

Overall Phase II 

Overall Complex 

53 

46 

50 

51 

70 

60.5 

64 

82 

71 

25 

64 

66 

62 

71 

44 

45 

66 

NIL 

NIL 

NIL 

NIL 

46 

37 

27 

49 

44 

61 

50 

58 

63 

61 

NIL 

52 

--- ·- ... -

90 

84 

90 

53 

82 

36 

39 

38 

37 

88 

73 

67 

67 

61 

83 

75 

75 

82 

&O 

37 

74 

70 

67 

76 

46 

48 

69 

NIL 

NIL 

NIL 

NIL 

51 

4i 

29 

60 

46 

67 

55 

66 

66 

65 

NIL 

56 
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I ANALYSIS; 

I Thus the units under phase I.A are ahead in progre~s snd 

I 
phase I.B vho are the consumers of Olefins are following 

behind.Even plants under phase II are having NIL progress 

I 
These plants are also being the Ethylene consumers . The 

turn-down capacity of the mother plant Naphtha cracker is 

I 60~ and it may be possible to operate at that capacity when 

- I 
commissioned with downstream units in ph3se I.A. 

ARPC have now received document ._..,n "precomm. Commis~ioning 

I and Initial Operation Plan" Rev.0-Ma~ch 1991 from Snampro-

,. ,. I 
~etti. It covers opgrations schedules for offsites , utili-

ties and process units of phase I. Based on Snamprogetti's 

' I experience on similar jobs and schedules prepared by unit 

contractors (UC). Utility contractors 
... I 

·~ ~-
I 

~ 

(UPC),Comm.Sch. has been prepared with the aid of PC scft-

ware package "open plan" in Barchart form. This document 

and the charts issued on CPM basis have been reviewed·, dis-

I cussed and comments were given separately. 

I Following the construction progerss of the p1~cess 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 

I 
respect! vely. The one as on 1.11.91 projects delay of -87 

days for Olefins and Polyolefins. Same pattern of negaive 

• 

I trend is seen in case of utilities and offsites. This is 

natural, since mechanical completion of the units is also 

I 20 
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getting delayed and having negative trend on progress. 

Utilities ~nd offsites are still behind phase IA plants and 

hence precommissioning activities will have to wait for the 

utilities. 

\ 

l 
' 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 o!fsites which are required first to 

commence the precommissioning activities in the phase.I 

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 I (A,B) 

(Ref: Attachment-1) 

- The activities should be sequential and follow priorities 

between groups of plants , between plants and within t~e 

plant. Like utilities croup should be ready before ole-

fins; similarly in utilities- power, water, air and then 
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steam gen • and in plant like olefins utilities hot sec-

tion • compression and then cold section. 

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

folloved by the construction group to get ready those 

units in priority in line with the commissioning/operation 

requirements. 

- 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 quite unsatisfactory. Also the 

precomm / comm. activities in utilities are yet to be 

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 ~ffective manner. 

B. PRICotDIISSIONIRG 

1. PRICOIDtISSIORING /COMMISSIONING SCHEDULES: 

As per the contract, Managing Contractor have produced 

precomm/comm and start-up schedules of the individual units 

and that for the complex overall on CPM .(ref Attach . 2 and 

3). The basis of the scheduloa are the original schedules 

produced by the UCS(Unit Contractor).These schedules have 
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been carefully examined and suggestions are given to ARPC 

to take up with MC for the review· on the foll 0:.-wing 

as:Pects (Fef communications no. 2.3,4,5 on Attach-4>. 

' I 
I - The role and re~pr.Jns1b111 ties of the CCS, UCS/vendor6. 

MC and AFPC 

I 
The duration of iil•":"ti vi ties of precommissioning and 

1 I cr::•mmissioning. 
- . ! 

: 

I ; 

! 
I ..'' 

ThQ no.of d~ploym~nt. of personnel of UCS/vendors and MC. 

- The duration of the expatriates in each case . 

l I ~ 
< 
I 

~ 

NOTK; In certain cases, schedules drawn by MC are longer 

~h~n ~ri~inally shown by UCS . This will need review for 
1 

I ;! 

' . ' 

' .. ~ 
1 I 

rQduction wh~rQv~r po:a&ible. Also the no of expatriates and 

thQir ;;t~y durin~ commi:a&ioning need to be discussed with 

MC and d_,;1:-idQ consild~ring the re•=ommendations made vide 

,; 

~ 

I •hove comunications separately. 

I 2.PRECOMKISSINING/COM!IISSIONING CHECKS: 

I I 

Unit Contr•ctors (the licensors) and the Vendors of 

I 
11 QpQl'at..ing snanual" which contains!(example - PP Manual) 

I 
\ I 23 
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SEC. 

1 

2 

3 

4 

* 5 

* 6 

* 7 

8 

9 

10 

11 

DESCFIPTION 

Basis of design 

Process technical description 

Descripton of plant control 

Chemicals & utilities required 

Preparation for initial start up 

Start-up and normal operation 

Normal and emergency operation 

s~fety equipment 

Instrument data 

Equipreent summary 

Drawings, P & IDS ... 

12 Quality control hand books 

VOL. 

1 

1 

1 

1 

2 

.-. 

..:. 

3,4 

5 

5.6,7 

Also as per the contract.the UCS have supplied other impor-

t.ant Documents like : 

+ Mechanical catalogue. 
+ Two years and capital spare parts list. 
+ Plant maint. schedules 
+ "As - built" drawings 

The sections viz; 5,6,7(*) in this case on preparation 

(Precommissior,ing), etF.trt-up, normal and emergency shut-dowr1 

are quite elaborative and exhaustive. Similar guid~- lin~~ 

and instruciton/check points are available for othar units; 

and package units from the UCS/vendors. Strict complianc~ 

of the same will bring plants/uni ts to a "Read:r for St.art.-

Up" stage ar&d smooth .. Start-Up " 
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3.lllPORTAllT ASPICTS: 

1. STORAGI a PRISIRVAMTIOlf 

Storage an1 preservation at site including the period 

of ·erected gtage· is as important as running the plant. 

Special care taken during this period could help in quickQr 

and easier precommissioning efforts. Its clai~d th•t a~ 

good as half the life-cycle of the equipment£ ~ould b~ 

protected by proper preservation during transit and Etora~~-

2. TKSTIMG/INSPICTIOR 

Testing procedures to be formulated and followed 

uniformly. No relaxation in testing and inspection 

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

.:,f thi;; compl~x, the o~ner , ARPC should 

relaxation' through UC/MC who are going to technically 

audit the units at the end of mechanical completion. 

S. CHKCKIMG FOR COHPLITKNISS. 

Well before taking up any precommissioning/comm/ Activities 

in any ar&a, detailed check/punch lists are to be 

prepared.Ensur~ availability of materials, monitor and 

Gn~urG complation of all jobs/check lists, by checking and 

rechecking. This·will facilitate in avoiding any time loss 

at last moment of checking for commissioning. 
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4. PLANNING or SPARIS 

I 
Thorough checking of the commissioning spare parts 

lists and their availability at site has to be ensured. In 

I this case UCS are responsible for precomm and comm. spares. 

Hovever ARPC vith the help of MC should ensure the avail-

I ability. 

I From the documents of •two years and capital spares list· it 

is observed that many consumables (like 

" I ' Jj gaskats,packing,bolt,nuts} are also ordered. It is neces-

i. I I 
sary that all are listed and taken in custody and in emer-

gent situation during commissioning, the same can be 

) I utilitised at the descrition of ARPC and subsequently 

ARPC should take immediate action for replenishment. , I l Also it is equally important to check for the requirement 
h 
j-

# I 
·~ 1 I 

of special ~ools and gask~ts and their availability. 

5. DIPLOYMINT OF PRICO!Dt/COMM.TEAM. 

; 

~ . 
I , 

For precomm. and comm. period, operational pers·~nnel 

r~quirement is normally one and half times the normal 

I operating strength. For meeting this situation in most 
I 

I 
effective manner with minimum number, follwing measures 

could be considered: 

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

I for assistance in plants which are to be commissioned 1 .. 

I 
26 
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first like Polyolefins to support Olefins • BD/PBR to 

support Poly-olefins/AA/VA similarly in the 

utilities area priority vise and then bulk o{ 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 utilised till the perforaance tests are over 

and plants accepted. During this period, ARPC person-

nel can benefit by vay 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 experien·~e. 

Thus vith the help of proper resource planning.commissioning 

could be successfully completed in effective, economic 

manner. 

6. CORK MAINTENANCI 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 .i.1ed 

This can help in (a) residual construction activities for 

enabling the testing and vrecommiss!oning in a planned 
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manner vithout affectina the schedule (b) maintenance staff 

gets opportunity to have the experience/feel of the plant 

and equi~nts. 

ARPC by that time will have enough engineers and technicians 

and such teaas 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. ARIA llARAGIDMT 

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 ma int 

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 OPIRATTONG PIRSOllNIL 

I 
I 

l 
I ' l 

Th~ engineerB and operators/technicians already and 

I 

recruited are on the class-room training a& vell 

trained in other plants refineries; and of 

petrochemicals inside and outside the country. 

I These are to be tuned for in-house plant operati~nE . A 

' I simulator training for the process engineers and operatorE 

V<J•lld be m<n·e 1'1-:lpful since it will expose them to th~ unit. 
.... I Pl~nt o~r&ticns &nd provide a real feel of operatior.g 

I 
situ&.tion. ARPC with their mm facility should em;ure this; 

edJJG~tion prior to C·:>mmissionig to achieve safe and smooth 

,/' I oper~tior1s. 

\ I 
• , 
~ 

I • l 

' ·~ 't I 

During such training time, mock drills can be organised 

0££-and-on by which wiil b9 knr.:•wn the reflex action of the 

Thi~ will h~lp in id~ntifying and suitably 

positioning the personnel. 

" For thl!il &aflifty, right at this stage, a continuous educatic•n 

I and tr;tining to b& imparted to the personnel through she.rt 

I 
classes and display of safety sign-boards/posters. 

OpQrating personnel should be also educated about the occu-, 

I ~~t!~tt-1 h~alth ha:ards and use of personal protective 

appliances. 

I 
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9. PRIPARKDllKSS: 

------~:------·-------

,/__. - --- --

Preco11missioning activities include taking out equipments 

from prQ~Qrved condition and preparing for coJDlllissioning 

runs. 

The activities are like; 

Cl~~ning VQ&sels , ~umps(flushing of mechseals) rousing 

valves , flushing pipelines , ensuring blind-ends 

checkine alee.supply to drives protection devices 

performance and calibrations of inst. loops 

cont.valves , checking comm.systems , etc. 

Dry and vet test run of the equipments like compres-

&ors/pumps to establish sound mech.running . 

The activities would invite associations of experts/ 

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

vill be available. 

At this stage technical audit by the licensors 

<UCS) I v~ndors should be must.This should be better-timed , 

:;ay at m~·~h. c•:.mpletion of plant at about 95% so that 

modifications rectifications could be managed in time. 

Also it is desirable to organise safety audit of the 

plant by ARPC or through consultant from the operating 

compani•• • at this time.This will bring benefit of examin-

inc locations and approaches with respect to operational and 

30 

; 

. ~ 



~ .. !§Ill I> -.. - ... ------
:. t • . .._ 

I .~ .. 

' ' I -
I 
I 
I 
I 

' I 
~ I .. -. 

·":" I 
1 

/ I 

' I J 
I ~ 

i 
.a; • .. ~ 
~ I 

~ 

I 
I 

I 

I 
I 
I 
I 
T 

' 

t 

~~ _______ _,,,_ __ --
- ··---==--=---- ·------ --- - - .. ---

maintenance approaches/conveniences/safety and t.a~ up 

suitable ar,difications , corrections at this time it~qlf. 

The audit observations will be issued in the form of ch~~k 

I punch-lists to be attended and verified before commission-

ing. Positively the operating personnel must themseh•es 

ensure 

- Start.up sequences of equipment/~lant 

Pr.::u=edures for normal or er:iergency suutdown o! 

equipments/plant. 

- Completion of all checks as per operating manuals in each 

case e~uipment , piping , machines instrumentation 

controls • elec.systems , sewarage , blowdown systems etc. 

Knowledge of all in-built saf.ety provisions/prc·tecti·~ns o."ltl 

equipment/plant. 

- Knowledge and use of safety equipments/gadgets 

- operation of fire alarm systems and procedures. 

- Procedures for and use of work-permits , hot work permJts 

fire & safety permits , vessel entry permit , electrical 

lockout , etc 

- Knowledge about ra~ ma'~rial , chemicals an~ catalysts and 

their handline proc~dures . 
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- Prepare and use of : 

I (a)logsheets for important hourly/daily records . 
• 
t 
'~ 

I even in case of DCS controls which wiil be more 

useful during this period . ! 

I (b) Operating instructions for the control room and field 

operators (extracted from the optg mannals) _ 

I 
Appoint a safety engineer in each plant who can keep refre-.. I shing the operating personnel about safety aspects of the 

I 
equipment/plant and safety procP.dures.He will be functional-

ly re1•orting to central fire and safety department. 

, I ,,. 
Ensure availability of following services. 

' I 1 . Kair1tF;nar1ce erigir1eering 
2. Tt:f;i111lc;al • !ire • safety 
3. Medical 

l I 
·~ ~ I 

4. Administrative like transport , canteen , communica 
tion - outside. 

5. Central control room 
6. Materials (for stores , emergency purchases) 
7. Supporting finance . 

~ 
I 

I 10. PLANT ACCIPTANCK 

I , 
As suggested in one of the communications , when plant is 

mechanically including the completion of completed 

I precommissioning activities MC may endorse the 

declaration by PCC/UC about the " readiness of the plant for 

I start;up",then owner ARPC shall issue 'provisional 

I 
acceptance certificate' 

'• 
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C:COlllfISSIOMillG : 

This stage is achieved when plant is " ready for start-up" 

and provisionally c..~cepted by the Owner, while 

commissioning activities are taken up by the owner with the 

association of UCS. The role and responsibilities of MC, UCS 

Owner and CCS to be discussed and defined clearly. This 

will avoid confusion in case any hold-up or bottle-neck ls 

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 

saving . 

Organise daily 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 . 

\ 
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I - Safety as~~t should be all time ensured to maintain high 

morale of the work-force (cleaner site/plant and the 

. 
d 

I work-environment will make work.force more conducive to 

I 
work ) 

TIST RUNS : 

' I Plants/units will be accepted as successfully commissioned 

.. I once the test-runs are conducted and concluded.Process 

licensors/UCS/Vendors will associate till then to complete 

I their contractual liability.Client ARPC on their side while 

,. I ,, 
certifying and accepting the plant, should ensure stabilised 

ope1·ations and gain confidence thr._")ugh their operating 

' I personnel for better performance. 

.. 

.·• I .9 

~ 
~ I 

D:RICOIUllNDATIONS : 

1. The above mentioned document on precomm.comm.and initial 

operation plan , Rev.O " of MARCH . 1991 should include 

~ technical audit. This will facilitate to take actions on 

I critical areas and safety aspects , if any, before the 

I 
I 

plants are ready for start up.Technical audit should be 

taken by the experts from Unit Contractors and Utility 

' 

I Package Contractors . 

I 2. ARPC should also organise , section by section . system 

by- system hazop studies of the units to identify poten-
•/ 

I tial hazards for remedial actions/operational procedures 

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

complex. 
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~ 3. Although guarantee test runs and plantE .. \ are over 

' 
I accepted, client ARPC may need post-commissioning t 

assistance to overcome teething problems ~ 

I debottlenecking and known constraints. It may be possible for 

I 
ARPC to conclude present contracts and under separate 

" arrangemerlt retain corasul tan ts from operating 

- I companies for a definite issues and definite period 

This vill provide opportunity and help in gaining 

I s~lf-confiderace self-reliance and absorption of 

I 
different technologies. Simultaneously develoI•ing 

,/' 
ARPC'S technology ' 

process-engineering ' 
and services 0! 

' I maintenance safety fire under the consultants' 

guidance. 
.. I 

·~ ~ I 
~ 
' I 

I 
I 

I 
I 
I 
I t. 
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ATTCH-4 

Fr0m: UN~F c0n~ulta~t~ 
<IPCL l 

COMMUNICA!I0N ~ 
ARAK SITE OFFICE 
Dt . 1 ~ .. 1 O . 9 1 

SUB: COMMENTS ON ROLE ANP RESPONSIBILITIES 
REF: Pr": 1 imin.=:.try Docum-::nt "i:•ree•:•mm. e•:>mm .. :md 

Ir1i tal <:>I•er.01ti 0:-n~ plan "issued by MC. 
in M.=:.trch 1991 

COMMKNTS/SOGGKSTIONS: 

1 The .scheduled period 0f commissioning suggested by MC. 

is lcnger in some c3ses (units) than that prepared by 

UC~- Example : PP.LLDPE 

This needs review for getting advant3ge in shortening 

(saving some time) commissioning period. tfr»' :.:.-: t-.r 

revising scheduleg of MC. 

,, When plant is mechanically complete.assuming pre~0mmis 

sioning activities are also to be over.then MC should 

endorse the declaration by PCC/UC about the readiness 

•;)f plant for i:omrr.issioning. Then only OWNER shall i!:sue 

prcvisional acceptance certificate (thus MC wh~ have 

supervised the constru-=tion are in better know how ·=·f 
plant readiness)It is also understood that MC at the 

same time certifies the completion of precommissionig 

activities at the time of mech completion. 

3. While commissioning activities are taken up by OWNER 

with the association of UCS the role and responsibility 

of MC is to be defined clearly. 
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At this juncture of starting commissioning , role& of 

~ I MC.UCS. OWNER and PCCS need to be defined separately and 

I 
recorded. This will avoid confusion in case any hold-

up or bottleneck is experienced during commissioning and 

I start-up. It is suggested that a joint a.pproa.•::h with a 

leader from ARPC (owner) for that group of plants/ unit - I could be a solution. 

I 4. The numbers of expatriates to be deployed from MC.UC 

, I ,,, 
and Vendors during commissioning and start-up need to 

be reviewd critically. 

' I 5. The retention of PCC'S force during commissioning and 

.. I 
·~ ~ I 

start-up is not cl~ar. However for any rework/rectifi-

cation/modification in the unit PCC will be required to 

be available on-call during this period. This may be 

~ .. clarified . 

I 
6. After completion of perfo~mance test, ARPC to issue 

I 'Provisional Acceptance Certificate' with the assistance 
I 

I 
of MC. In fact MC on behalf of owner. should not only 

assist but certify the performance in all respects to 
• 

I enable ovn9r to issue the P.A.C. 

I M.V.NAIK/DC BHATT 
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From; UNDP Consult.9.nts 
(IPCL) 

SUB; MASTER SCHEDULES 

ATTACH-4 

COMMUNICATION . 3 
ARAK SITE OFFICE 
Dt.20.10.91 

COMPLEX-Construction & Commissioning 
(issued by MC-for 1.9.91 and 1.10.91) 
Enclosed Annexure is the extracts from the 
above schenules for -- % cumulative progress: 
CIVIL , MECH • ELEC , INST.Precomm/comm.dates 
.as or1 1.10. 91 . T<,,tal fl<,,a.ts as on 1. 9. 91 and 1.10. 91 

OBSKRVATIOMS/COIUIKMTS 

1. Construction progress is not satisfactory.shows negative 

trend w.r.t.Rev (sch)6. 

2. Total float in the cracker and downstream process units 

v~~ -41 d3y~ as an 1.9.91 v.hi~h has gone furth~r negativ~ 

to -64 days as an 1.10.91 .Thus in a period of Just one 

month the delay in commissioning goes up by 3-4 

(23 days) weeks . 

3. Units 10 (11,3f.31,40,41,42) as per critical path will be 

waiting for 

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

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

utilities having negative total floats whereas on 

1.10.91, there are 17 (seventeen) units havinc necative 

floats. meaning more and more numbers of units are 

cor.tribu~ing to overall delay of the complex. 
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5. Olefins precommissioning sch.20.5.92 . 

To keep up the same following units need close watch: 

SCHEDULED START 

pre comm comm. 

61. D.M.WATER 13.4.92 20.5.92 

65. H2.02/N2 14.5.92 27.7.92 

64. p & I.Air NO. l 29.3.92 27.5.92 

62. C.Tower No. 1/5 27.4.92 13.5.92 

68. Boilers No. 1 4 .4.92 27.6 9r, ..... 

94. I/C piping (utility) 12.3.92 l .6 .92 

construction drgs not received for 

proce!::!:: units l.(i,e unit 43) 

utility & offsites 11. 

material not received completely at site for 

process units 3 

utilities , offsites 21 

7. Thus main areas of concern • even to start with procem-

missionirig are utilities like D.K. water • Nitrogen 

Plant & Inst Air C.W. Steam and in offsites 

MV NAIK I DC BHATT 
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REF: M.l!Aster schedule Annexure 
to comm -3 • ~ Complex - construction & Commissioning j 

1 f 
I units PKRCEKT.PROCRKSS EXPECTED START FLOAT A5 f 

AS ON 1. 9. 91 Date(AS ON 1.10.91) ON . . 
1.10.91 1. 9. 91 J 

I 
1.10.91 

CIVIL MKCH ELEC INST 

I PROCESS UNITS 

' I Civil Mech Elec Inst Precom Comm Days 
----- ------

I 10 OL 88 81 77 76 -41 

20.5.92 23 .11. 92 89 84 79 71 -64 

,,." I 11 PGH 63 34 0 0 -41 

66 38 0 0 26.7.92 8 .1. 93 -64 

' I 30 VA 26 16 0 0 -41 

I 27 19 0 0 9.9.92 20.2.93 -64 . ; 

' ·~ 
,; 

31 AA 34 0 0 0 -41 
'~ 

I ' 36 3 0 0 14.9.92 20.2.93 -64 

~ 40 LLDPE 73 f,6 8 18 -41 
' I 73 52 10 ,,.., 25.6.92 24 .19. 92 -64 "~ 

I 41 HDPE 85 58 10 16 -41 

, 86 61 16 16 25.6.92 24 .12.92 -64 

I 42 pp 16 65 18 9 -41 

78 67 32 12 25.6.92 24.12.92 -64 

I .43 BD/PBR 25 0 0 0 -28 

~ 
26 0 0 0 20.2.93 -51 

' 
I 
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64 tl&ill 60 0 10 0 -36 1 
substr1 t-

I ' 
61 0 11 0 13.3.92 -64 ; . 

86 Liq 41 0 0 0 -39 

I storage 
41 0 0 0 May/July 92 24.9.92 -64 

I 
87 Fire 0 0 0 0 -39 

fight 
0 0 0 (I 31.1. 92 27.7.92 -64 

_. I 81 R.W. 58 0 0 0 -39 
P.W. 

69 0 0 0 Jan/Mar 92 27.4.92 -64 

I 82 F.G.sy:: 12 0 (1 (J ,, 
~ 

I 45 0 0 0 8.11.91 8.12.91 -:!8 ,. ,,. 
61 D.M.W 54 32 0 0 10 

\ I 61 39 0 () 13.4.9~ ~{: ~ f .. 9::! 1n -"".:.-

68 Blrs 52 33 0 0 10 

I (one) 

·~ 
64 36 0 (I 4.4.92 21.e.92 -19 

'~ 

I 78 Chemst 39 0 0 0 10 ~ 
storage 

~ 
44 0 0 0 ~0.1.92 25.4.92 

' I 86 Naphtha 0 0 0 0 8 
unload 

0 0 0 (I 28.6.~2 24.9.92 -17 

I 90 Eff .t. 0 0 0 0 0 
(inorg) 

I 0 0 0 0 27 .10. 92 10.11.92 -12 

96 Com. 13 3 0 0 0 

I 
sewer 

16 0 0 0 25 .12. 92 -12 

64 Pe.&I. 36 0 0 0 28 

I Air 
(one comp) 

36 0 0 0 29.3.92 27.5.92 -2 

I 
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I 62 C.T 1/5 71 0 (; 0 

I 72 0 0 0 27.4.92 13.5.92 

I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 

' ;-

f I .Jt.0. .. ',_ 
-----~ - .. 

CHAPTER 5 

CENTRAL CONTQOL ROOM 
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From: UNDP Consultants 
CIPCL) 

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

SUB: COMMENTS ON 
REF:(l) commissioning and start-up 

schedule - MC - letter 28.3.91 
(2) Complex Master ScheduleE 

Constn.and Commissioning by MC - OCT.91 

/OFFS I TES 
UTILITIES I UNITS DAYSCREF MAR. 91 SCH) 
---------------------------~-----------------------------

61 DMW 98 o.k. 

6-4 Plant & I.Air 175 Total Days for 1-5 o.k 

65 N2 - 02 

62 C.T. 1-5 
2/3 part 

68 P.t:·il~r:s 1. 2. 3. 

69 Power gen.5 sets 

69 Main s/s 

68 WHRG 

126 o.k. for both 

56 C•.k. 
35,56 o.k. 

168 

31 

181 

o.k.incl.28 days 

o.k. 

o.k. 

o.k. 

86 Liq.St.incl. naphtha unload 63 o.k. 

90 E.T 

96 Comp sewer 

94 I/C piping process 

95 I/C piping utilities 

78 Chem storage 

79 Cond recover· - 3part 

80 Off/5 Inst 

81 a. w. . pot t. w 

182 o.k.incl incinerator 

70 o.k. 

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

133 

126 

35,20,28 

o.k. 

o.k. 

o.k. 

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

28 o.k. 
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82 F.gas - "• parts 14.21 o.k. ~ • £. 

l 83 F .oil 42 o.k. 

87 Fire fighting 2 parts 35.35 o.k. ' - ! 
< 

I 88 H2 storage 28 o.k. 

I 
89 Flare cold/hot 56 o.k. 

- I NOTE: 

I plant check . p~ecomm activities , commisssioning and per-

formance test period in above units as sch.examined and 

"' " I c~mmented irrespective of start/finish dates . 

' I 

·~ 
I MY N!AK I D.C.BHATT 

\~ 
~ I 

" I 
I 

I 

I 
I 
I 
I 
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From: UNDP CONSULTANTS 
<IPCL) 

SUB: Deployment of MCS 
CONTFACTORS,VENDORS,ARPC personnel 

REF: commissioning and start-up 
schedules from KC-(MAR.91} 

5.2.1.a/b 

NO. Period 

MC Operations Coord Team 

lC 
lCl 
lE 
lB 

1b3 
lf 

4 

ut/offsit9 coord 
ut/offsite coord 
m-= opns coord 
proc9ss units coord 

•lni ts coo rd area 
proceee enger 
process engr ut/off 

OFFSITKS 

5.2.2.a/b 

0-12 
1-12 
0-24 
0-24 

d 14-21 
.. 16-21 

3-14 

Offsites Contractors' Orgn 

lLA workshop 
lLB lab. 

coordinator 
cv•:.rdinator 

2-14 
2-14 

12mths 
11 .. 
24 .. 
24 .. 

7 mths 
5 

11 .. 

12mths 
12 .. 

ATTACH-4 
COMMONICATION -5 
ARAK SITE OFFIC2 
Dt: 24.10.91 

suggestions 

One of the coord. 
should be C•.k. 
One of the coord. 
should be o.k from 
7-24 ~nth=l7 mtl1s 
Period should be 
reduced for AA/VA •.mi i 
period could ~ 
reduced to 6(SIXlmths 

suggoests 

Could be reduced t0 f 
(six)mths ea.:h. 

Note: Could be reduced to six months each since 
after establishing coordination between W/5, 
Lab and shift oprs,presence not essential 

5.2.2.c 

Offsites W.W.Vendors' personnel 

1 process engr 
lA operation sup 
lB ele/inst engr 
lC inst sup. KTI 

4-8 4mths 
4-8 4 
4-8 4 
6-9 3 

suggests 

2 mths 
3 
1 each mths 
2 
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PROCISS OMITS 

5.2.3 a/b 

01 Contractors· personnel 

lA lab advisor 
lB process engr 
lC prod.supot 
lCl hotsec daily sup 
1C2 cold sec .. .. 
lD maint.supdt 
lDl mech.engr 
1D2 elec engr 

5.2.4 alb 

PGH Contractors· personnel 

lCB tankage daily sup 
lD mech engr 
lE elec.engr 
lF inst.engr 

5.2.3C 

01 Vendors· personnel 

5.2.4C 

PGH VerLdors • persormel 

1 tif<Jrtbiru~t<.Jr1 p11mp 
lB Nur.JV<.J p:~gr1r.Jr1e comp 
lE ABC ken~ alarm sys 
lI pbillips monit.sys 

NOTE : 

----=-:--~--~--"-----~-----·-- - • .-. -

9-14 
4-14 
4-14 
4-14 
4-14 
4-13 
4-13 
4~13 

8-13 
7-12 
7-12 
7-12 

10-11 
10-11 
11-12 
11-12 

5mths 
10 .. 
10 .. 
10 .. 
10 .. 

9 .. 
9 

.. 
9 .. 

5mths 
5 " 
5 .. 
fl .. 

25 days 
22 
10 
7 

suggests 

9-13 4 mths 
4-13 9 

4-10 6 

suggests 

8-11 
7-10 

3 mths 

suggests 
no change 

It may be examined whether the same vendors who are visit-

ing for OLEFINS equipments could be utilised for the simils­

er equipments in PGH . 
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5_2.5 a/b I 

I • LLDPE/B.l contractors . personnel suggests ~ 
! 

I 
lA lab advisc•r 9-13 4mths no change 
lB proces:; advisor 6-13 7 .. one of the two 
1e production supdt 6-13 7 .. can be o.k . 
ld maint supdt 6-13 7 .. 6-9 3 mths 

... I 
NOTE . 

- I Production supdt can be a process advisor 

I 5.2.5C 

, I LLDPE/B.l Vendors personnel ,, 

NOTE: 

' I AdJustment possibie in some cases, can be reviewed as dis-

I 
~:.issed vith Area Manager. 

·~ '~ 5.2.6 a/b 
~ I HDPE Contractors personnel suggests 

" I lA pr~cess engine~r 7-16 9mths 11-16 5 mths 
LB lab advisor 11-16 5 .. no C'hang-e 
lC poly sec supdt 7-16 9 .. one of the tW'-" 

I 
1 Cl poly sec dally sup 7-14 7 .. for 9 months 
lD pallet sec supdt 9-16 7 .. one of the two 
lDl pallet sec daily sup 9-16 7 .. for 7 months 
lE maint supdt 7-16 9 .. 7-13 6 mths 

I 1ElA2 elec engr 7-14 7 .. 7-12 5 

I 5.2.6C 

HDPE Vendors· personnel 

I NOTE 

I 
Adjustment possible in some cases, can be reviewed as 

di&cussed with Area Maneer 

I 
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1 I 
pp Contractc.rs personnel suggests 

lB lab advisor 9-15 6mths 11-15 4 mths ! 

I 
lC production supdt 10-15 5 .. 12-15 3 
lEAl mech engr 10-15 5 -
:EA2 elec engr 10-15 5 .. 

I 
5.2.T.C 

.. I PP Vendors personnel suggest 
no change 

I 5.2.8 a/b 

~ I BD/PBR Contractors personnel suggest 
,, 

lA process enger 12-19 7 mths no change 

I lB BD prod.supdt 12-19 7 mths 14-19 5 mths 

' 
. ,., PBR prod supdt i2-20 5 mths i4-20 6 .LI.. 

~ lD BD lab advisor 12-19 7 mths 14-19 5 
lE PBR labadvisor 12-19 7 mths 

I lFl meeh engr 12-19 7 mths 12-17 
l 1F2 el~c engr 12-19 ? mths 

·~ '~ I 
~ 5.2.8 c 

I BD/PBR Vendors· personnel suggest 
no changE-

I 
5.2.9 a/b 

I AA Contractors· personnel .suggest 

I lA process engr 14-19 5 mth.s 16-19 3 mth.s 
lD AA startup .sup 14-18 4 mth.s one of the two 
lE AC startup sup 14-18 4 mths if experienced 

I 
lF maint .supdt 14-19 5 mth.s 16-19 3 nsths 

~ 

I 
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5.2.9 c 

I .... \ AA Vendors personnel ': 

l I No data availabie 

! 

I 5.2.10 a/b 

I 
VA Contractors personnel suggest 

lA pr0coss engr 15-20 5 inths 16-19 3 mths 
lD maint supdt 15-20 5 mths 15-18 - I 

I s_2.10.c 

VA Vendors· personnel 

,/" I No data availal,le 

' I UTILITIES 

I 5.2.11 a/b 

·~ D.M.Water Contractors· personnel suggest 

~ I lEl analyst 3-5 2 mths one of the two 
1E2 analyst 3-5 2 mths analysts o.k. 

~ 

I 
5.2 .12 a/b 

I C.W Contractors· personnel suggest 

I 
1. start-up mgr 2-7 5 mths no change 

9-11 2 mths 
lA operation sup 2-7 5 mths May not be 

I 
9-11 2 mths required 

NOTE: 

I Si nett start-up MGR is ava.ilablle position of operation 

supervisor may not be essential ~ 

I 
I 
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5.2.13 •/b 

P & I Air: Contractors' personnel 

1 startup Mgr 
lA operation sup. 

NOTE: 

2-8 
2-8 

6 mths 
6 mths 

suggest 

no change 
ttay not be 
required 

Since start-up Mgr is available position of operation 

supervisor may not be essential 

5.2.14 a/b 

N2 and 02 Contractors personnel suggest 

l startup ttgr 5-8 3 mths no change 
lA operation sup . 5-8 3 mths Hay not be ...... •..)pt:rot.ion sup. s-a 3 mths requir~u J..D 

NOTE: 

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/b 

Steam Generation Contractors' personnel 

1 startup MGR 
lA operation sup-sor 

NOTE: 

3-11 
3-11 

8 mths 
8 mths 

suggest 

no change 
May not be 
required 

Since start-up MGR is avaliable position of opn supervisor 

may not be essential 

\ 

• 
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5.2.16 a/b 

Power Generation contractors . personnel 

1 Start-up Mgr 0-7 7 mths 
lA OPN sup. 0-6 6 •ths 
lB OPN sup. 1-5 4 mth'S 
lC OPN sup. 1-4 4 mths 
lG 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 PIRSOMRIL: 

NOTE: 

1. MC have recommended the organi ·ation required for ARPC 

personnel separately for process utilities and 

offsites. 

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

suggested 

3. Depending on the _number of operation and maintenance 

manpower planned by ARPC on regular basis can be 

organised/deployed. 

4. Number required in operations can be reinforced by 

bringing personnel from process engineering (technical 

services},R & D during the period of ~omm/start-up 
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I 
I 5. For aaintenance , in case of area a i.e. Olefins and PGH 

• the ma.int groups can be co~bined 

I Similarly in case of polyolefins there can be one common 

I 
I 

maintenance set-up and also in case of AA/VA ,UTILITIES 

and OFFSITK - similar arqangement 

" I Encl: Polyol.Rxamples - Deployment charts (4 sheets) 

I 
; I ,, 

MV NAIK/DC BHATT. 

\ I 
' I 

·~ '~ ~ I 
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ATTACHMENT-5 
(PCS - 11) 

ARD llAllAGlllKKT. 

1- Just bs£ore t.he mechanical completion, soon as the rec-.."lm-

mi~sioning activities are on,the organisation set-up 

und~r each Ar9a manager will be e~panded and will remain 

~xpanded till t.he guarantee / perfor:nance test.-runs are 

over for the plants under the AREA manager . 

2- AREA manager will report to the Operations Head of the 

complex. 

3,- Tho!:! ARPC enginoeo.;rs Wt.:"•rking at present under the construe 

tion group will functionally start reporting to the Area 

Manager for tne day-t.o-day construction and commission-

ing activities. 

4- This engineers on completion of test-runs will be as 

th~ positions pr&ferably under the Area 

M~r.ag~r/Maint. Mgr or will be assigned the position in 

C6ntral Manitenanea Engineering Services (MES). 

f,- On~ ._-.f the- t;:"h9mical engineers will be assigned the posi-

tion of 5~£;;.ty &nginesr who will look after all safety 

aspects in thAt area.during ~his period and during 

regular operations.He ~ill have continuous liaison wit~ 

the Central Safely Department. 

6- 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 co1111Dissioning team 0£ thQ 

plants/group and simultaneously collecting basic infor-

mation about plant/process operations parameters b·~ha-

viour etc. 

7- 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. 

8- During this period , the strength of the other operating 

and maintenance personnel of the Area can be 

reinfor-::ed/increased as suggested/recommended in the 

write-up. 

9- The above arrangement/set . up will have advantage of 

Unit Fesponsibillty and unity of command in each Area at 

such a critical period. 

ENCL ; A.M. SET-UP 
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CBAPTIR llO 5 CllfTRAL cotlTROL ROOll 

IMT&ODOCTIOll: 

H/S Arak Petrochemical Co. is putting up a Petrochem-

ical Compl~x at about 25 km away from the Arak town The 

Coapl~x h~vin~ an int~grated utilitie3 and offsites is to 

produce Ethylene , Propylene , Butadiene and Downstream 

products like LLDPE.B.1 , HDPE , PF , PBR , AA , VA in 

pha:;;1J? I and •dding production of Ev/EG , EA , 2E.H in phase 

II .ThQ phase - I plants with utilities and offsites are 

expected to be commissioned by end 1992 . 

The Managing Contractor is assisting ARPC in overall 

the 'hol"' ,....-F ··--t --
Unit contractors and the liciEinsors' expatriates would as~ist 

ARPC in precr:.mmissioning , commissioning , start - up and 

performance test runs of the units in th~ complex . 

Th;; Af<PC on th~ other hand have started emplcying 

operation and s~rvice personnel and are under process of 

training them at licensors· similar plants and in the 

' similar industries like refineries and petroch~micals at 

ho1D& •nd abroad. It is expected that the ARPC operating and 

•ervice p•r•onnel vill be closely associated during commis-

sioin-inc and start.up activities 

nl)rV~ 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 

p";rfor106;d . There is also a well establh;hed comm1.mir.:at.ion 

system ~tween the control room and field operat•:irs. Thus; t.hc. 

unit is selfcontained and independent vith regard to unit 

operations and process controls . 

However the unit ha.s 

other related units,e.g 

a dependency on utilities and 

Olefins is dependent on utilities 

for its <".Jper,tions and on downstream uni ts for its products-

-corLSUmI•ti<.Jn. likewise are the downstream uni ts. Also due 

to stor&g~ limitations , of the feedstocks and product~ , 

disturbances in of,eration at one unit -will have sub5.equent 

cascading effects on the other units . This is very true in 

case of u~iiities where an op~imal balance in di£tributiv~ 

.'!l.t any tim.o:: is desired to have economic operationi::. Th.;;-

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 

resources 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 operatin1 decisions in an 

integrated manner and advise unit operations accordinely. 
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PROPOSAL: 

I 
Thtre can be a central control room (CCR) equipped 

I with a system of information from all units (plant control 

rooms) of operations including utilities and offsites. 

I 
As co~ to known from the discussion ARPC have 

I already planned such a CCR which will be manned by a person 

- I 
at the level of •anager , round-the-clock . The same CCR can 

be made more effective and useful by adding further 

I communicating links and connections. 

"' 
,. I Over and above the plant operations , the units will 

communicate to the CCR any major accident , fire , sudden 

' I induztrial • .. mr-:~t , need .:,f mo;::dlr,.;al d.iJ.::;, t::l.c. On which CCR 

.. ~ I 
\~ 

I ~ 

could act for immediate necessary action and advise and 

alert respe~tive agencies/services . 

like to communicate Management any time would at 

" I 
important d·:::cision related to production or to know about 

the plant health , then CCR is the key communication link to 

I and from the units.The CCR would be also a vital link during 

emergency situations. It may be necessary to take in-house 

I action before the external communication is established.Some 

I 
of the examples are : explosions , air raids , hazardous gas 

loakage etc.In such cases people at various locations are to 

I be garned , alerted or activated to combat the situation 

before external help is arranged. 

I 
T 
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It has been experienc~d that a .. Central Control Room" 

become a major arid essential · t.ool · in such operating 

complex. 

FOMCTIOllS: 

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. 

2. 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/production 

data/information 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 , eas\-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 
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SYSTlll DISIGM: 

I 
I 

The ' l Central Control Room should be located preferably 

within th~ complQx in a room provided with reliable communi-

I 
cation system linking cont_ rooms, fire stations • medical 

c~ntr&l (clinic). It is desired tc• have me.re than one system 

I c~mmunic-.ation likv-telephone loudophone,or even 

vir"l~:io.& could b~ cc•nsidered _ The CCR should be also con-

- I n~·:-tlii<d wi t.h th~ top management officials, outside city 

I 
administration , fire stations of th~ city and adjoining 

industries(refinery in this cas~) with a suitable communica-

"' 
,. I tion ring. 

' I 
The CCR also r~quires small data acquisition system (DAS) 

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

.... I 
·~ \~ 
~ I 

;it h"'lJ? m;\n~~~m,..nt d":ak:a f.;..r communication of plant operations 

data/ information. 

~ A~tronomical data particularly the vind direction should be . 
I av~ilabl,.. with the CCR. This can be provided by air moni-

I 
torin~ ~t~tion:i; in5tall~d around th6 complex(may be four or 

six) battery limit, which can also monitor ambient gaseous 

I effluents and provide information through central monitoring 

i::y;;;t.~m ( w! th diliiplay console) iocated in CCR. • 

I The CCR c~n be a1uipped with block diagrams of unit-

I operations and 
• 

the topography of the complex for easy iden-

ti£icat.l\ln of the location of the incidence (Like fire, 

I 
I 
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accident. gas release. etc). An alarm panel in parallel to 

I 
I 

the one &t fire ~t&tions can be installed to blink •n alarm \ 

I 
' ! 

incase of fire indicating the location of the firQ plac~. 

The cca can be provided vith vital data of each unit, emera-

I gency h.andlir1g procedures, few safety equipm.gnts ( soptil•::ial 

ones) .an<.J a v1:ll documer1ted ''Disaster Plan " for the compl~x-

... I 
- I 

SYSTBll-OPIRATIOR: 

1. The CCR can be manned and managed by two persons having 

I ~.; .. ;.d plant op~rating experience. Also its desirable that 

,. I ,,. 
these perscins have some knowledge about handling safety 

and emergency situations. The operation of the CCR will 

\ I 
will be of the following: 

·~ 
I 

~ I 
(A) Routine: Collect information about plant load and 

constraints , if any. 

~ 

I 
Ke6p information about the breakdowns of 

critical machineries/equipments affecting 

I the plant capacity. 

' To check from ·the plant weather any 

I assistance is required and resource 

I 
mobilisation to solve the problems. 

To co.ordinate the issues between the 

I plants for the solution. 

To 001111111Jnicata to various control rooms 

I th~ information of iroport~nce . 

67 

J 
~ " '. • 



•::¥11 a. -­_. --.. 

.. 

I 
I 
I 
I 
I 

~ I 
., 

I I 
) I 

t I 
f-

I . 
·' 
!'I .. ~ 
~ I 

~ 
' I 

I 
I 
I 
I 
' 

I 

' 
:J 

t '. 

----, ,,; _ _,__ . - --.....- -- ~'='· 

Daily keep ready and commuPicate the plant 

information/data to the management as directed. • 
f 

(B)llllRGIMCY: In case of breakdown of certain utili tifil', tc• 

instruct the concerned plants to reduce I 

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 

possible affecting zones depending on the 

wind direction. 

To dissipate the information by transmitting 

to high6r authorities for the help from exter 

-nal sources. 

To guide the available manpower of fire, 

safety , security and operations in handling 

the situation. 

II- DATA: 

Following data to be maintained. 

1. Plant lay out and control rooms-locations. 

2. Telephone/wireless numbers of various control rooms, fire 

stations, securities, clinic.etc. 

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 emerg~nt events/situations. 

5. "Do's and Don'ts" for emergency operations. 
J 

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

more utilities-breakdowns. 

7. Sequential proced1lres of shut.down and start up of plants 

during etr1<::rgencies. 

8. Rated capacities and raw materials/utilities/chemicals 

requirements of each plant and of critical equipments: 

Both requirements normal and critical. 

9. Document~ "Di~actcr Plan" cf 

Ill RIPORTIMG AUTHORITY: 
.) ' 

This control room is a vital link 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 also ensure administrative effectiveness required 

specially during the silent hours and holidays. 

IV LIIXAGBS; 

dince disaster plan needs coordination from this cont.room, 

there should be a communication link with civil authorises, 
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I 
. \ city fire stations, neighbouring industries-cont.rooms, iir~ 

., 

I ! 

stations and other ag~ncies/services as decided by thQ 

-- I 
management.This "111 help in case any external assistancQ i.o: 

called for. 

I 
RlcotlltKHDATIOllS; 

I 1. As mentioned central control room is to be manned by an 

- I 
~xp~rienced personnel. Its desirable, by rotation, every 

pl~nt manager is given opportunity to mann the control 

I room. 

,. I ,, 
'• ARPC is. at tli.;:. st.age- c·f starting commissioning activities 

in th~ c..:•mplE!x in near future. Hence it is worthwhile 

' I 
I . ~ .immediately. The usefulness and effectiveness of such 

c~ntral control room in the complex need no emphasis . 

'~ I ~ 
DICLOSURI; 

\ ... 
I 

c .. nt1·al Cl:"•Ut.1·.;.;..-.m. Comn;..mication systems . 

I 
I 
I 
I 
I 

' 
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CBAPTKR 6 OPIRATIOllAL SAJITY 

1. IHTRODOCTIOR: 
J 

At pressnt ARAK petrochemical complex is at various 

stages of c~nstructions of its units in phase-out 

manner. Hanageing Contractor M/S Snamprogetti , Italy have 

proj~c-t~d sch~dul~ f;;::.r preeommis,"Sioning , commissioning 

and start-up of the complex for units under phaseI-A,i-e 

011.:tf ins Polyolefins , Acetic Acid , Vinyl Acetate and 

under phase I. 'B Butadiiene and Polyb1.1tadiene Rubl)er. Phase-I 

also includes utilities and offsites . Projects under Phase 

II namely , Ethylene Oxide , Glycol , Amine 2-Ethyl 

Hsx~nol 
.&..,. -
~ue 

present indication , projects under phase.I and utilities I 

offsites will be ready for commissioning by end 1992 . 

Therefors ARPC management is more concerned and con-

~cious to ~~t~blish ··safety services a~ soon as possible. 

A beginning is already made in this direction by starting 

"Safety and FirlEI Stlifrvicl5!s" d.e.partment working under con-

struction group of ARPC . 

2. ORGANISATION 

ARPC should consider safety organisation at central 

level tel'IH!ld -.s "Si11£ety Centre" or "Central Safety Services" 
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to co.ordinate , monitor • promote and enhance the safety 

occupatV·mal heal th • fire services and polluti.:·n control 

activities of the complex _ 

-' 

Central Safety Services shall have multi disciplinary team 

of relf'.:vant specialists for technical guidance . advice and 

directir>n to the uni ts in the complex. The sarvi•:::as £hall b"" 

rnarmed by professionally qualified person.e; _(fulfilling 

st.!Jttutory req11ire~nt • if any ) . ·central Safety Services· 

will be he'lded by a SR MGR/MGR who will report to Opera-

tirJn~ Chief I Technology head of the ~-=·rnpan:r _ He will b~ 

Execution of safety assistance programmes 

Advise and assist plants/units , other depart-

m~nts and heads I executives in all matters of 

safety 

Ensuring and ireplementing 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 I 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 government • 
authorities 

1 
He vill perform this functions under the approved policy 

and guidance of the operations chief I technology head. 

The unit level safety branch will be looked after by a 

s&fety <.1fficer vh'J c.l!ln be & process , maintenance or a 

laboratory chemist from the plant. This officer can be on 

rot.;;ctir.1n with r.1ther plant engineers and his duration for 

this p<.>sit.ir.1r1 cr.;tlld be siY. to tvelve m<mths.He will have 

central safety services as a focal point.He vill ensure 

by observing safe working following safety procedures like 

wod:-penni ts safety permits and completing the safety 

schemes . 

The proposed basic organisation chart of central safety 

services is illustrated in the Attachment no : 1 

3. OBJICTI'IKS : 

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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2. Better working environment: 

G<".>od house keeping 

- S&fe vorking conditions 

4. rutlCTIOllS AND RISPOllSIBILITIIS 

I 
1. Coaplian~e to statutory obligations: 

Factory acts I rules 

- I - Petroleum acts I rules 

Static }:lressure vessels • gas cylinder rules/regula 

I 
,., " I - S~fety ~odes and st&ndardE 

' I ~. So.fety prr.,,cedures-formui&t.iora. compliance and m0:.ni t..:.r 

·~ 
I ing for : 

\~ 

I ~ - f irf.: arad safety permit 

" I 
- vessel entry permit 

- electric.!'J.l lock-out J•ermi t 

I n~w s~h~m~s , safety schemes / modif ication5 

I 
3. Developing s~fety knovledge and skills through programmes 

on: 

I - for new r~cruit& - aafety introduction and orientation 

- employ•~• protection procra1D1Des 

I - in-plant trainine 

I 
- specialised traininc 

' ' r 75 
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- saf~ty s~minars I workshops (including case study 

discussions) 

- shop - floor meetings 

- plant safety committee meetings 

4. Safety equip~nt procurement and distribution'. 

- flt:,.n - resptr~tory equipment 

respiratory equipment 

- safety instrumentE 

- publi~ation ot safety bulletin 

- sf.lfety posters , slogan display and audio-viE>uals 

- safety exhibition 

- circulation of accident case - studies 

- safety competitions I cont~sts 

- manuals and data - sheets 

6: Studies & reports: 

- mishap reporting , recording and investigation 

- plant safety inspection survey and audit 

I - accident reporting 

- safety study visits to other units 

- hazard and operability study I repo1t 

- risk assessment study I report 

. --t:_----P.. J 
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5. SlllTY PLAN 

Central safety services should prepare every year 

draft ·safety plan· which includes previous year ::;afety 

performance in terms of no.of accidents , frequency rate • 

severity rates , etc., Unitwise plan for conducting more 

safety programmes for supervisory , non-supervisory and 

contractors· employees - to keep up awareness ; with due 

emphasis on safety observance , inspection , audits , hazop 

analysis etc. to improve safety standards . Draft plan 

should reiterate the safety obje·~ti ves. On approval , plan 

should be issued by the technology I operations chief /head 

and given wide circulation . All efforts should be made for 

i~rle~ectati~n during the year +-\.#·-· 

desired results 

6.SAFKTY MANUAL 

Safety manual is prepared by central safety services 

for each unit and for entire complex . This is issued under 

the authority of technology/operations head for strict 

compliance by respective units and employees of the complex. 

It consists of all aspects of safety in detail for safe 

operation and maintenance of the units . It is compendium of 

information mainly drawn from operatinc and maintenance 

manuals issued by process licensers , engineering contrac-

tors and vendors.It also provides information on use of 
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safety appliances and procedures for safe shut-dovn and 

start-up.It establishes unifor& code of safety rules and 

regulations , procedures a~d practices for the use through-

out the t::oaplex. 

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. SAFITY PROCIDORKS : 

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 also 

draw attention to precautions to be observed. 

All such safety rules and regulatiorJS 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.Thrvugh such written permits 

following rules and procedures , can lead to (ensure) safe 
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working.H~nce any violations of this system should be seri-

ously vieved . 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. 

' 
1 

I Sample foras at Attachment -2 

I 8. SAFKTY TRAIMIMG 

I Central safety services should prepare ·yearly plan· on 

,,, ,. I 
safety training: 

' I 
This plan should base on. 

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

.~ 
I 

'~ ~ I 

selection of faculties , frequency of refresher training 

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

covered - like: 

\ - Statutory requirements 

I - Role of supervisors in chemical industries 

I 
I 

- Various permit procedures 

- Accident prevention policy 

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

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

I etc 

I 
- Safe transportation • storage and handling of hazardous 

toxic , inflammable chemicals and Hydrocarbons 

I - Fire and ri~k mana~ement 

T 
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- Safe furnace and boiler operation 

Handling of nature I and nature II P.mergencies 

- Accident reporting procedures 

- Accidents-case history discussions 

·~ 
; 

• 
1 

I - Hazop studies • safety audit 

I 
Knowledge and use of safety appliances 

Good house-keeping concept 

.. I This programme should be also arranged for contractors· 

I superiors/workers • transporters and others concerned. 

Steps to be followed fer the programme: 

,. I .. - Titlewise budgetary and programme approval 

- Correspondence with institutes/consultants to engage 

' I faculties. 

. . I 
·~ \~ 

I ~ 

- Issue circular inviting nominations . 

- Co.ordinate and follow-up for nominations 

- ConductiJlg progr.ami..e-issue communication for time sched-

\ ules , faculty -names , details of programme 

I - preparation and running programme 

I - Conclusion and review on programme 

I 

I 
9. SARTY PROllOTIOMAJ .. ACTIVITIES 

In view of the importance of safety in petrochemical ·-. 

I complex tor accident prevention , safety communication in a 

I 
I 

~ 

J 
t 
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systematic manner by central safety centre needs to be 

established from construction staae of the complex. 
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1. Safety campaign month : 

In a year , one JDOnth is selected based on r.o.of acci-

dent in a unit and organise safety activities on a 

large scale in that unit . 

2. Safety day celebration: 

In a year one day is selected to name as "safety day· 

and various safety promotional programmes are organised 

that day . 

3. 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) 

4. Good house-keeping contest · 

This contest is organised twice a year A committee 

consisting of members from operation , maintenance 

personnel & agministration 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 rankinc 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-keepinc norms' form enclosed. Attachment-3 
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5. Special programme on accident prevention: 

In a year two or three units /departments are selected 

based on poor performance in safety , to conduct ·saf~ty 

• 
J 
c~ ' 

1 
drive programme· for improvement in safety performanc~-

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 . 

SARTY ComtlTTKIS 

These committees are formed at three levels (A) Unit 

(B) Group and (C) Apex. 

(A) OMIT SAFETY COIOtITTKE 

At unit level s~fety 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 . 
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(8) ARIA S&flTY COlllllTTD: 

On similar lines as above • this committee would be 

lead by Group Head.Group can be of 2 or 3 units like Olefins 

, Ployolef ins 

(C) &PU SArlTY COllllITTll : 

This colDlllittee is high level one and headed by Operations 

Head.In this higher level management committee workers 

representatives would also participate and issues like 

p0iicy • statutory , major constraints/requirements would be 

discussed . 

All above committee .meetings would be convened by safety 

manager.Committee members will be also nominated from occu-

pational health , fire, materials , technical , finance 

engineering services. Such meetings are quite productive and 

ensuring safe working of the complex 

B. SAF!TY PUBLICATIONS 

In order to create and sustain interest amongst the 

employees towards safety , the safety bulletin ~hould be 

published in English and Persian language once in three 

months . Safety topics should also include case histories of 

accidents/mishaps occurred in ··house and in other industries 

This will enlighten employees about seriousness of the 

hazards and lead them to safe working .Central safety serv­

ices should also oraanise display of si~n-boards and posters 
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o~ safety like -no-smoking.. identifying hazardous zones in 

public awareness on safety programmes in neighbouring 

• 
1 

new projects as well as in operations area . Also for the 

villages/town can be conducted by way of exhibition , leafl-

et distribution , aud!~/visual(video) communication with the 

I help of local/district authorities.This will help for ~repar-

"' I 
edness of the public in emergency-situations . 

10. s&rKTY RIPORT SYSTltl 

I (A) Safety Survey Report 

,,. , I Safety officer from central safety service£ and unit 

' I 
safety officer will jointly carry out survey of the unit 

I 

once in three months and report about all aspects oi safety 

~ 
.. I .. ~ require~nts including statutory working of permit systems , 

detectors , fire-alarms , safety valves , etc . 
'~ 

I ~ / 

\ 
(B) Plant. Safety lngineer's Daily Report 

' I This report to central safety services would C(.1ver 

I 
I 

plant 1•osition , permits/clearances , fir':!s/mishaps/ acci-

dents, if any good house-keeping uns~fe conditions , 

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

I (C) Safety Audit Report 

I Conducted once in a year by senior safet.y officer from 

I 
centre with plant operations • anG technical services. 
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(D) Hazard and Operability Stady-Razop (detail& follows) 

(I) ot.her reports like: 

Accident Jnvestigation (Ref.Attach ... 5) 

Inspe~tion of customers· installations 

various survey reports ior examples; 

~ampling points (critical ones) 

lifting tool & tackle5 

drain/vent nipples 

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

11.FRIQUIRCY .DD SIVDIT! RAHS 

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 craphically - FR,SR on x-axis and year on y.axis 

Similarly loss of time accidents and mandays lost plotted 

yearwise for trend analysis . Accident free 'one million 

manhc11r· spells can be also recorded in form of bar charts 

Such "records " maintained by central safety services can be 
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forwarded in standard form for participating in "interna-

tional safety a"Aard ·· 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. HAZARDS AMD OPIRABILITY STUDIIS (bazop) 

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.It 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 p & 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 

tareets. 
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Hazard indexing of each unit (Dow/Kond Index) is required to 

check adequacy of off-setting elements of the unit.To keep 

domino effect to practical minimum distances between 

plants and inflammable liquid storages should be mnintain~d. 

Collllll1ssion1ng time hazop study review should be taken up by 

co111111issioning manager/leader vith contractor prior 

commissioning , to ensure updating of all plant-document& 

and 1mplemer1t&tion 01: all recommendations of hazop study 

(earlier) . 

After physical inspection , verification and assurance of 

•::-·::imrni:s:dc.ning manag.;:r, sa.fety manager would also satisfy and 

certify compliance of this recommendations . 

During normal cc•mmercial operation- phase of the uni t./plant, 

betw0ien !I to 6 mi:•nths: , oper-:itions manager would organise 

haEop study .He would ensure that all design intents of 

safety management are being realised in practice If there 

are major def0cts , plant manager records the need to raise 

"plant mc·dif ications authorisation" as per procedure adopted 

by ARPC to initiate the rectification .This 

rectification/modification is then "hazop-ed" by works-based 

team led by safety manag0r before plant management is 

allowed to proceed 

Enclosed-simplified model of hazard source and procedure-

diagram. (Attach ... 7) 
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v: CENTRAL SAFETY SERVICES 

SENIOR MANAGER/ MANAGER 

I 

ASST. MANAGER 
PROCESS 
UNITS 

I I l 
SR.SAPSTY SR.SAPSTY SR.SAPSTY SR.SAFETY 
OPPICBR OFPICSR orrICBB OFFICER 
OLBFINS POLY AA/VA BO/EG 

OLBFINS BD/PBR EA 
2EH /OXO 

<---- SAFETY OFFJCERS ----> 

~--------------------
PLANT SAFETY OFFJCERS 

I 
-~l 

ASST. MANAGER 
OFFSITES &: 

UTIL11'1ES 

ASST. MANAGER 
TRG.ST ATU .LIAISON 
PROM. ACTIVITIES 

r-- I I 
SR. SAF:STY SR. SAl'l!TY SR. SAFETY SR. SAFBTY SR. SAFETY 
OFFIC:BR OFFICER OFFICER OFFICER OPP'ICER 
OFFSlTl!S 'UTILITIES TRAINING ST AT'UTORY OTHBR 

LIAISON DBPTS 

<---- SAFETY OFFICERS ----> 
Ii..- - _, -· - - - - --- - ..,..._ - -- -- - -

PLANT SAFETY OFFICERS ,. ,. ..... .. ... . ,. 
"" n . :c 
fl .: 

t' ,• 

~ t ~ 
t 
I 
I 

i 

I 
!I 
I 

!' 

.1 

\~ 

If 
,j 

I 

! 

I 

AT UNIT LEVEL SAFETY BRANCH EACH ~IHIFT 
ENGINEER PROM EACH UNIT SHALL FUNCTION AS 
SA1'ETY OPPICBR DESIGN A. TED TO WORK FOR 
SAFETY REQUIREMENTS AND MAINTAIN 
CLOSE COORDINATION WITH CENT.RAL SAFETY 
SJ:RVICES 
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(HOT WORK AND V£SSU lNTRY) 

FORM No. SD/F/6R 
Date ef fasue _ • llrnt _______ Hra 

Petmlsslon ie hereby gren:•d IO Sbrl ------------ --------· 
Des;gnatlon ot ____________ S.9Ctlon/D9Pn. 

D.scr:pron of Work -----------------------
Plant _____________ Ar••------ __ Equipment loc.t;on ____ .. 

Naturt ol 0 Ff1me 0 Sparl producing 0 R•p•lr 

Wort 0 Cleaning 0 Ve:;sel •ntry 0 
THE FOllOWi~G PRECAUTI0!'-4S MUST BE TAKEN Bl FORE THIS PEftMIT CAN BE AUTHORIZED 

I 1 em Yea 

. t EQufpTet\t propertyd; .. 1;_.d ~-;,d~-0 
blind.ct. 

2 fquipmenl w•;er flu•hed. ~ O 
3 Equipment properly •t•atr .. d I O 

and gas flMCf. I 

, ~-'LC':.~~~~ ~::~~~ -~~ .-... I o 
5 ~~thanically blocked 10 avoid j 0 

rotation. 
& Sunounding area hoa line O 

• CIMclted/cover.cl. 

7 Sewer.opening coverld/pro1ee1edj O 
I Controlofwelding ~~arks prov:ded 0 

I) Oursid• v1Ss•I. I 
ii) Inside vessel. I 

I R•turn unhine cable prC>'tided 
1
. 0 

ft welding cable in1ulated. 

10 Following precautions rehn aga· ! O 
inst rele••e of oil. 901 or .olvent. I 

Item 

0 ! 11 Proptr portab'e ladder provicfed. 

O : 12 Suitable euffoldi"8 provided 

'113 MNM of •xii avai .. ble. 

0 . 14 Proper ventilation h•'•bfe, air 

DI 
0 
0 
0 

0 

0 
0 

0 
0 

0 

0 

hose provided. 

; 16 Proper illumination 1v1ilabl• 0 I 24V F.P. hand ••mp. 
! 16 E~uipmenl properly tagged: I 0 
I ~i ~ ~~o ':i.r lag. J 
1 ii ) Danger tag. 
~ 17 Ar11 operalOr informed. O 
1 18 Srendbyperson/firemanprov· O 
I 

I
. 11 Following Nfety equiPrT.enl O 

provided. 

20 Following fare equip.-nenl O 
provided. 
i ) Running w•ter hoM. 
ii) Fir• extingui•her. 

GAS TEST Hydr~rbon____ _ _____ % low•r limit 

To•ic g___ __ _ __ __ _ _ PP"' 

Oxygen content " 

We have checlted the abov• and consider It safe lo pro:et-d with wort. 
The permit eapires at _______ Hrf. Date ______ _ 

0 
0 
0 
0 

0 

0 

0 
0 
0 

0 

Shih incharge Plant safely tngr. Au1horind .,., incharge 

I flav1 gone through the above c"9cll lisl and I abide by tbt 1af1ty prtc•utlons. 

Engineer lncherg• executing 
ltaejob. 

P•rmil le hereby Murned 1f1er com;>leting jol' and ensurl"I •If• '9in:w1f ef men e maf9fial. 

Time: ___ ~-~-

----· ·---
Engineer lnch•'ll ••ecutlng 
"'9job. 
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- ~ H~ soirr• -
:I IND:AN PETROCHEMICALS CORPORATION LTD. 

AT-r Aact'1 £,If~ 
ci~f-r.1)· -1 
·~ Dite_.._ ____ _..Tame ______ .. ,. Shift ___ _ 

WOAA PERMIT • N! -46osi2 

JrG~~~---------..-.-------------~~To --~-----..--------
_eaH undtrt•ltl the followi:lg Job -----~=----------------

~ to equipment Na+_-________ S.Ction/Area --------
;IDflowing 11fety recauifemen s el\ecbd ( J ere nsentiat to tender ahis l*"'ll valid ·1or wott,. 

Item 

t. tlect loei.c>ut '1 line gearance 
~mil No.. .. . . ••• . . .••.• tlbn 

2. Equipment PoPlrt~ drained a 
bt.r.dtd!isoll!.C with wtva. 

3 ~ipmen1 ""petty &eged 

'· Under grourid ~~ies over Head 
Wi!ts I ..,_., •. 

I. Muffler to HNUSl provided 

6. Ware: "hc;e pr,,vided '° kle.P 
•rH Wet. 

•• use of S:ul Hammer not All· 
o'lnd,'Brtss Hammer Allowed . 

S~c;&a! P<>in'5 for coinPlilnce : 1. 
2. 
s. 

Yes 
NOi· 

ReQd 

D D 

0 a -. 
a a 
0 0 

a D 
0 0 

D 0 

lltm Ya Nol 
[Read 

8. Proper tc•flolding to bl providec 0 a 
I. Ladder 10 be provided properly 0 a 

~ 0. Fonowing safety appli1nus 10 0 0 
be used. 

(i) Ev• & Face Protection 0 D 
(ii} Body P,011ction D 0 
(iii) Hand Leg P,otectior. 0 0 
(iv] Re•p;:ato:-t Prorection 0 ·o 
(v} Safety 8t1t 0 0 
(vl) Head/Ear Protection D .0 

Tr.e Per1ni1 ·~;·es • _____ ""Mrs _____ 01te Sign and name of ah9 $he'll EnOfMer 
Wol1k corr.p~e~ed date Hrs ____ _ · Shift·AIH lnc:llargt . 

I-lore : In ~ase jot. is not uten-~ within Iha urne Ihm 
d. i"u• of lhe ~trmit ll tl'USt be Rl)twed • 
by ancSorsernent Of IDcoming $hifl tn-c.h11ge by s-,-. g-n.-,-u,-.-.,.-d-um--e-Of_lhe __ £,...ng.n-· -.. -, 

Incorporating neussary ehlrges. ••turning "'9 pel"O'il 

Thi5 pe~mii " .-or •lid in OW 4¥tftl c:Gft4ition in tM ilnmedJat8· are blcom. .MDrdoul ~ 
w~tiN6"' pAi.;g .,.,; ...- J*mii w• ~ ' , - ~ 

••rtniu "'W111c -...neo '° ~ ori'gip,z,. llfler comptei;on of job. · . . ' . 

:~;;~~T~l 
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I , .. ""' I " N ~lTROCHEMIC~~~ CORPORATION 

ELECTRICAL LOCKOUT PERMIT 

LIMITED}:­

A~rA<l-4@ 

A 

8. 

DATE E,i06 
SHIFT 

At Plant ___________ _ Section I ArH ______________ _ 

A2-Equipment on v.hich Shutdo"n requi~ed 
-------------------~ 

A3 Reason for shutdo>A n & .duration 

AC. Name & Signature of the Pe•son .Agencr : 

requiring shutdown. 

__________ Time ___ Hrs. 

NAME & SIGNATURE OF AREA INCHARGE-Sign.: 
Name: ( 

1-CTION TAKEN TO DE-ENERGISED (ISOLATION) FOR SAFE WORKING 
( Tick Mark Applicable ) 

NOT 
ITEM YES REOD ITEW. YES 

NOT 
REOD -

81-S"'i~ch t.~ade off LJ ,_J 88-Caution board placed O O 
82-~ain fuses remo~ec! c r- B9-All connected interlocked O O 
83-Control fuses removed 0 n equipment isolated. if yes, 

84-fl.a:n brea~er ra::lo.fj 01,;: 0 
,, 
, I 

in test position. 

mention number of equip-
ment. 

BS-Local Sv.itch put on · off 0 0 
& local position lo:lo.t-d. 

86-An;- pad:oding do!~e 
,........., 

0 u 
87-EarthinQ done. if ne::e- D t--; 

L__: 

1. -----------
2. -----------
3. ~----------
4. 

ssary. 

) 

I declare that the equipment mentioned above is safe to work and the same will not be made alive 
for operation until this lockout permit has been cancelled b~ the agen('y !a!d~g. sh~!:!c•·m, Na;:;e 
of Technician isolating : Date : Time ---------

NAME & SIGNATURE OF SHIFT INCHARGE [ELECTRICAL]-Sign. : 

c 

o. 

Name : ( 

C1·1 decla~e t ... at the wo•;. ~as 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 re:urned 
Pe:sori ret~rning Lodout Permit : Sign : _____________ _ 

Na"Tle: (_ __ _ 

C2·1 decla•e tt·.at the equipment is safe for starting and no other WORK PERMIT has been issJed 

on th:s & connected interloded equipment. 
NAME & SIGNATURE OF AREA INCHARGE-Sign. : _______ _ 

Name : -----------------
Date Time 

THE EQUIPMENT MENTIONED ABOVE HAS BEEN ENERGISED AFTER CHECKING 
NOT 

YES REOD FOLLOWING. 
01-Checked, No other Locko1.;t Permii ls!are pending on this or Interlocked 

equipment. 
02-All connected lnterlocb restored. 

03-Field T•g received. 

D4-C.ution board removed. 

D 0 

D 
D 
D 

D 
D 
D 

ltame of th• Technician Energising D1te, ______ T1m1 _____ _ 
NAME & SIGNATURE Of SHIFT INCHARGE (ELECTR!CAL)-,Slgn. : _________ _ 

...... ' ~-----------
Dale _____ Ttm•-------

'"' .. ' ,,. .... ,. I I ' I tlO • - ( 
,----- --, 
t IN CU>l.ICATE 91 
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__...., -__ ,__ ~-----· 
·- -~ ::-- ~ ---- - ,.--....,..._ -F......_, 

' Cx-ood - - - . - - --

h?~--------
A'f1ACH'4ENT•~' 

l ~ •f -t . t• ) I 

DA':'-=./Nll~ __ .• _. __ . _ 

DtPT. VI'1I~-~.&) By __ -- ----- --
-------------·---------- ·------------------------ - ---------- --------- --

---- __ ., ___________ ... _ ·-· ··- ---- - -- ------- --- - ---

2 

~rom obstruction. 

-------------------------------------------------------------------
' No 1eakaees or spreading around of products 

manufactured or used in that area. No wastage. 

4 No 1eakages of Utilities, i.e. Steam, Water, 

Air, Inert Gae, Fuel etc. 

5 ill drains clean and properly coTered. 

-------------------------------------------------------------------
6 Al.l materiel.a & spa.res stored in neat a.r.d 

orderly manner. 

7 ill machines/equipment free ~rom oil/grease 
dripping. 

-------------------------------------------------------------------
~ Cotton waste, snacks (!·Zasta) packets, papers etc • 

not scattered. 

------------------------------------------------------------------~ 
9 Service hoses, tools, equipment, drums, etc. 

kept neatl.y end orderl.y m~or. 

~-------------------------------------------------~----------------
10 ..uJ. Sa:fet~ A J'iro applic::.ces kept at e:peci'f'iecl 

place Gncl in or4or. 

-~----------------------------------------------~------------------
11 .A.1.1 cautioll/•ign, 4i•pl~ bonrcle an4 noti~e 

boarc!a in po•i~ion ancl kep~ up-to-dAte. 

------~-~---------------------------------------------~------------

~-~-----·--~---------------------------------------------------------
•••• 2 

:2 SHEETS 
t. 
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• 
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-2-

·------------------·---··----------· 
'3r. 
:~~. 

~, .. · .. -··---·-· 
0 !>-t:-.::... 
o:it c. 

-----------------------~---------------------------------------·. 

. i 3 ~.;:-kcc~ c!' tl:c e::tire n:."O.'"' ~·-~l o±:= icct. 

-----------------------------------------------------·---------

-------------------------------------------------------------------
15 Roof, fixtures, and fi t"tings :free from cobwebs. 

----------------------------~--------------------------------·-----
16 Col1ection of scrap and garbage in proper 

con'tainere and dust bins and c1eaninc done 

at regu1ar intervale as neceeenr)". 

--------------------------------------------------------------------
17 No 1oose and hane.ina el.ectrico.l. viree. ill. 

e1ectrical ~ittinas in order. 

---------------------~---------------~-----------------------------
18 Ko accwnul.ation of unwanted equipment, pipe 

a fi ttinge, ecrcu>, packi?lB co.see and bees, 

unw~ted mc.terial. etc. around 'the buildince/o.rec.. 

-----------~-------------------------------------------------------

19 G:..rcloni.n!':, 1c.wna otc. arou.~ &reh is well kept 

and in pleaeinc ooncli ti on. 

------~------------------------------------------------------------
20 LaTa'to%7 b1ool:, vdh b~!::"'.JS, w:~'t•r ooo1cr etc. 

clean and in aoo4 concli 'tion. 

\ 

-

' 
1 

4 
I 

--~~-----------------------~---~------------------------------------- . 
-----------------------~-----------------------------·-------------

~~llal G~4e: ________________ ___ 
8isna~uzres __________________ __ 
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~11 .. AFMJ . ..,,,,,,a"WA•W. K....,"'-
0..------------~ 
lttent/•rM --------

........ 
' 

• •· "• _•••10-.;.;,.:,,_ - - ~taftla&Jlll!N ,.. - PM 
as 

NIM9 ot 1M s.fety Engineer ______________ _ Sign ----__:==:;:...; Office Copy 

A Pl9nt PoeiUon 

Running NorR\111 

hnJy ""'' down 
Shut down 

ltftponMt MCtloM/.,...,equlp­
down 

Setety checka en ..-cmc hazard• In th ... 
dawn ..... 

B. ~/Cl11r1ncH _!!!!:_ 

1. No. of hot work permit• checked 
ind laued 

2. lmport1nt hot work• 
c1rrled out 

3. Any 1bnonn1llty '" work 
permit, Elect. lockout etc. 

F. Unute Act/condltlone obMIWd and corrective ectlon• teken 

G. Scheduled Dally ch«.k/w•kly chedc/Monthly check - Oe1ah1 

C. Mllhap1. FlrM, Accldenll etc. 
Fl,. Y• No. 
Mlahep Y• No. 
Accident/ 
Injury Y• No. 
( If ye1, give detail• on other llclt J 

D, lmport1nt polntt from plant lhlft log 
tor follow up lnvt1tlgetlon ''°· 

F. S1f1ty Good HouM keeping ,_nd/ 
meetlng/OCtntaot tto. 

' 

------------------------------............ 

-~ :-:+ 
-~ 
~~ 

~' _,,, 
J 

-~ 
\ U111 r•111m.e ~i<11t for more on •nv p.>lnt of th• report) 
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Form No. : 50/2 
fot S.!ety Dept. 

INDIAN PETROCHEMICALS CORPORATION l TD. 
ACCIDENT INVESTIGATION REPORT 

fo: 

s.•ety Depertment 

Type of accident 

0 INJURIES 
(Personnel il'Cludiog Ca5ua!1!Col'lt•actor1) 

0 NARAOWL Y MISSED ACCIOC:NlS 

0 DAMAGE (Equ;pment/ruteriel) 

''°"': 
Dept. __ 

D1Y. _________ _ 

Plent/Projed __________ _ 

Contr•ctor -~---.__....-

t. Name of the Injured I equipment ___________________ _ 

2. Ernpl. No. 1 Age ___ -4. DHigneticn/occupa&ion -------

5. Dete fr Time of eccider.I HrL 
I. Hre. et •hich Injured atarted •ork ________ Hre. 
7. location of ecc;dene ________________________ _ 

a. Length of aervice with company ___________________ _ 

9. Nature o4 lnjuryidem .. ______________________ _ 

tO. Type of Injury 0 MINOR CF1rst-aid) 0 MAJOR (loll time ceae) 0 FATAL 

11. WiH injured ,.,,.in •*•Y from •Ol'k 1 ___ _ _ _ _ __ ff so, ho-. long 1 -------

12. What job was being done 1 (Also indicate too11. meteriel1 mechines used by injured) 

----------
t3. O.scr1ption of accident _______________________ _ 

14. Cau• of accident 

11. Give here_c~ Nos. of eccict.nt UUMI from the li11 printed o"er!Mf 

11. What St•"' were teun lo prevent aimillf •cc1dent ____ , 

t 7. What other Slept 9hould be taUn IO preYent reecc"rrence 1 __________ _ 

ta. Namea of ••o witM5•• 81on1 wilh deli9Ntion • lmpl. No. 

'~~~------------~~------------~--~~~~~~~--
2 ___ _ 

Otte 19\~~----------
••me~~....a'~·u~,_.,--..., ___ ~· ~~--..... _________ _ 

............ /DIY ...... ...... 
~ ..... - -~ - ~ ... - - - ~ ~ ---~~ ~ --~-- ~--~---------
I 1111JMRA.JCA1£1 ClllGIIATOR,wm DEPT. : 

P£RSllE. IEPT •• EJCM. Q.JIIC I IS 
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CAUSES OF ACCIDENTS 

'· FAULTY SHOP-PLANT LAYOUTJD(SIGN 

a. Wrong position of 11\Khine/eql,lipment 
b. lr:1deque1e 1p1ct ·••it•· ••llw1y1 sharp 

t>.nda 
c. lntufficTent light 
d. lnsuff•cienr lfent1la:ion 
a. [Jlcnsi"e heat 
f. No 1a!e access to remote OI h;gh p'acta 
g. linsaf• ptOCHI 

Z. FAUltY CO~Sl~U,TION 

a. Non 1tandard construction 
b. Insecure fo-.ndation 
c. Une,,en floor• 
d. Slippery worling 1u1fece 

I. DEFECTIVE TOOLS;EOUIPMUIT 

a. Unguarded_'lnec:hquatelr 
gu1•:t.d m1th1nerr 

b. faulty eq11ipmen1. 1001 
c Ea.er. tool_'(quiprnent not grounded 
d. Live electric wire!connaction 

4 FAUL TY OPfAA'TIONAl MfTt40D 

a. failu~• in complying flKt. lockout 
p•CKedure 

b Mel..• Shih arrangement 
c. Working with guards removed opened 
d. UH of underrartrd equ1pment/rr.1:enal 

tor Saft) D•?t usa ontr ) 

I. SUPlRVlllON fAILURI 

a. lad: of 1c!equ1t• in1tructiona 
(None. not enforced. lr\C:Omplet•. ~rong) 

b. Inadequate Supervl~on 
c. lna~~\lata Tra;ning 
d 81d HouH llCHping 

(Congutton, Improper storege. Slippery 

floor• •le. 

I. HU~AN FAILING e BEHAVIOUR 

•· Non compliar>ce of rures/lnst•uctione 
b. Failed to wHr Personal ProtKtivt Equip­

snen1 (Safety helmet. gogglu. fact ahiald. 

Apron. glov• a'toas etc.) 
c. Os-rating without authority 
d. Talung Chenc .. !Shon cur• 
a. Failure to r.coaniH potential hazard 
f. Hor1t-play 
g. Haste 
h. Lifting•Storing improperly 
I. Ptlysically unfit (weak) 
;. lncompet•nt (Unuperienc.d. un11till9d) 
k. Over c1tnf1daneeffaulty Judwemanl 
I. N•ghgence, tnatrention 
m lmp-o;>oe! attitude 
n. Action of fellow employee 
o. Menral disrurbanc.aa. 

Type of ,t.ccidant G Minor ( f1111-1id CIH) 

0 l09t tima!Diubling injury ceu1if'g los1 of 

lH• than 41 Hra. 

0 lost time; O:ubling lnlury c:ausing 1011 of 

Mora than 41 Hr1. 

0 Fatal 

0 Dam1g• 0 Dangarout occurrancee 

0 To111 D•v• Lost 

Thi1 ii report1ba;Non reportable accident caH. "- per Rule '03 of Gujarlt ftctoriH Rula 
1161 requira1/doM not require action for reporting to Gowi. authorltin. 

lafetr Oaps. 

t. Mc ............ ~ ....., Dept ... ___ __;.._,M, _____ Mn. 

.. ~ ............. ,...., ,...,..., ...... ___ -•·-----""' 
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fOL-.t N•· 21 
(Prncribtd Uadcr Ruic IOJ) 

Notice of Accideat or Daactroa Oc:cant.ce 

I. Name or Occupier 

2. Addrua or •orb where KCideat or : 
danauous ocxurreacc bappeoded. 

3. Narure of Industry 

4. Bruch or ~partmeot and u1c1 place 
the accidcot or dancerogs occu:rcac:c 
bappcndcd.. 

6. (a) Su (b) Ase (Last Birthd•y) 
(CJ Occupation or injured pcr50D. 

7. Date .t Hour of accident or danaerou1 
occurrcocc. 

I. H<>ura ac which be 1t1rtcd 11Wort oo day 
of accidcnL 

9. (a) Caase or nature of accident Of I 

da1&&crous occurrCDU. 

(b) If cau•cd by machinery 

(i ) Give name of lhc machine A 
pan CHIUsl tbe ac:cidcat & 

(ii) State •bcther it •u mo.cd by 
mcclwJ.icaJ power ac lJac rime. 

(c) Stare exactly what injured pcnoa 
wu doina at the time. 

10. :.iaturc and uccat of injuries (e.,_ fatal. 
1011 or loser. frad11re of Jes. acald. 
scratch followed by eepaia.) 

11. Jr accidcat i1 DOt fatal 1cacc .....,.., : 

mjured pcraoa •·u di11bkd ,., " 
bour1 or more. 

12 Namc or Medical Olkcr ia artmduc. 
OD iojur..S ptrlOL 

I canir1 dw 10 Cite 
mpccL 

.,... ., : .... Id! o( ,.,. : 

.-.-----~---. 

Indian ~trodlemicala Corpo. Ltd., 
P. 0. Pctrochc111icala. Diat. l&.oda. 
PIN - 391 346. 

Maourunue of Pctroclacmicala. 
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SAFE!! :CE?LR'iMEJiT 

Survey on Portable Electrical Tocls/Weldill€ c~chinc Hant 

LLJtp etc. 

. -.. 

Fl:;.:-. t . ·------
i liot Satisfactory !::ntl'/D~t.:-s of .S;,;.rvey ----

?t.'.itK & Sier.. c-f 

S:!fet:· Er.iii :iCL:T ---~---

---~-----------------------------------r--------------------------------

Sr. '.T--,ipc o! To:-ls ; J.~c/~dcr.t!.- • Cr.:.:..r.tity I Location 
Be. , i fic::tic·n No. i r 
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Period of Survey ---
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Sec. 
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SIMPLIFIED MODEL OF HAZARD SOURCE OF AN INDUSTRIAL PLANT 
-~~---~-~-~---~--~--~----~~~~---

<-SAFETY AUDIT 
<-QUALITY 
<-ACCURACY 
<-METHODS 

< -TECH!\ OLOGY 
<-SKILL. 

<-MAINTENANCE STRATEGE 
< -PROCEDURE 

< -MECHANISATION 

<-CODE~ OF PRACTICE 
<-FIELC ORTA INPUT 

<-SKILL 
<-TRAINING 
<-SAFETY AUD IT 

I CON~TRtlTION F -: 1 DB~~N ~--==:j llAINTINANCll 

. l n II\ 

- ,,, -
.__ 

COlllllSSIONING I---->-·--- HAZA .. :D OF 
SAFJ~TY 

1----~ 

-

<-OPERATOR TRAINING 
< -REFLEX CHECKS 
<-PRE C:OMMlSSIONING CHECKS 
<-ITEM AUDIT 
< -SYSTEM & SAFETY CHECKS 
<-COMMISSIONING CHECKS 
<-LIVE SEGREGATED TRIAL 
< -SYSTEEM RUN 
< -GUARANTEE RUNS 

-
-~--
PLA~ , 

MODIJ'l<~- > 

< -FORMAi. PROPOSAL FOR 
CHANGl~S l SCRUT 1 NY 

< -RPPRO'IAL BY DESIGN TEAM 
< -SAFET'f RECHECKS 
< - IMPLEMENTATION &. TR I AL 

\II 

OPIRATION 

<-OPERATOR TRANING 
<-REFLEX TESTS 
<-START UP &. 

SHUTDOWN PROCEDURE 
<-EMERGENCY PROCEDURE 
<-OPERATION MANUAL 

·~1 
I 

I 

fl 

-l 

Ii ,. 
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HAZOP PROCEDURE 

SELECT LINE 

SELECT DEVIATION 
,.-----+-----I 

•·I· KORE FLOW 

A fTA~ll T 
PA.GS 2/R 

MOVE ON TO 
NEXT 
DEVIATION 

.,__N_O___. IS KORE FLOW POSSIBLE .,..__ _____ _ 

YES 

NO CONSIDER IS IT HAZARDOUS OR 
DOES IT PREVENT 
EFFICIENT OPERATION 

.,__-;J---4 OTHER CASES 
or KORB FLOW 

YES 

I WHAT CHANGE jNo WILL THE OPERATOR 
; IN PLANT M KNOW THAT THERE 
l WILL TELL HUI I I IS KORE FLOW 

I I 
I YES I 
I 

I 
I WHAT CHANGB IN PLANT 

OR METHODS WILL PRIVINT 
.... THE DEVIATION OR MAKE , 

IT LISS LIKIL Y OR 
PROTECT AGAINST THI 
CONSl'QUINCIS? 

YES I 

~ 

IS THE COST or NO .. 

CHANGE .JUSTIFIED 
, 

YES l 
AGREE CHANGE (S) 
AGREE WHO JS RESPONSIBLE 
ro:a ACTION 

I 
FOLLOW UP TO Sii ACTION 
BAS BEIN TA.KIN 

CONSIDER 
OTHER 
CHANGES 
OR AGREE 
TO ACCEPT 
HAZARD 

... NO 
, 

1 ni; • 

-~ 

' 
1 

' 
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CllAPTD 7 llAIHTlllAllCI DGIHDIIG SKRVICIS ' 
IITRODOCTIOll r 
Arak Petrochemical Complex is located at about 25 km 

from the Arak town ar.d having only the neighbouring industry 

the s~venth 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 p~rtroch~mical complex is being set up at a 

relatively remote place.It is expected that once co11nis-

sioned (around end 1992) the complex vill have to operate 

round the clock and turn out de~ired products.Apart from the 

raw materials , chemicals and other inputs, the complex "ill 

need essentially the back-up services like Maintenance , 

Technical , Mat~rials , 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. 

• 
AllJ a. HS 

To ensure high level of equipment availability in a proc-

ess plant , s!nce the opportunity cost of downtime is very 

hieh . 
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To ensure constant reviev and control of aaint~nance cost~ 

of equipments . 

To ensure safe and efficient opsration of the equipment 

and vith longer life. 

To optimally utilise scarce resource and build up high 

level of expgrtise/skills in selected areas of special-

isation under the centralisgd services(functlon). 

fo d~velop vendors for the .resources and services. 

To achieve productivity i•proveaents and cost control 

APPROACH 

Th~ Maintenance ingineering Services (MES) can be partly 

d~~~ntr~ii~~d for m~king it more effective and useful.That 

~9ans the routine day-to-day maintenance can be taken care 

of by th~ plants/plant-group (supported by a maintenance 

~r"'"'up.'t;a:J:k £c•rc& und.wr thw plant management) whereas the 

speciaiised s&rvices and fun~tions can be cer.trali5ed under 

the aaintenance head.ARPC'S approach in establishing the MES 

is in the same direction . In the organisat:f on structure 

(ref Attach. N0.1) although the field Maint. Head is shown 

reportinc to the Central Maintenance head , virtually the 

llilintenance staff workinc in the fie1d will be taking in­

structions for the day-to-day activities from the Plant-In-

Charcte (Man~cer or a Sgnior Manager) and satisfy the need ot 
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operations on the spot .This not only vill save time in 

~oam1.micatior1 but will result in performance improvement. 

ADVAllTAGIS or SYSTlll: 

1. Allovs 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 vell as routing 

maintenance of the plant/plants. As a result.many of 

the traditionai production/•aintenance conflicts get 

resolved at the local plant level itself. 

2. The dedicated •i.intenc.nce personnel of a plant-group 

develop a good understanding of the plants and their 

Op-e-rations. Thi~ familiarity and the interfunction3l 

(Mech.Elec,lnst)team vorking 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 personnel 

interaction an~ identification with the plant almost 

complete. 

3. Interaction and continuous interaction between produc-

tion and maintenance results in cutting down the formal 

comntunication. (Paper vork , other than work-permits) 

leading to much faster response time. 

4. In this arrancement/system emercencies 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 enaineerinti services at the centre can develop 

unique expertise in the areas like 

- Rot.a.ting Kachines : special aaintenance 

- Quality Assurance-MDT service 

- Kaintenance of heavy construction equipments 

- Kaintenance and up-keep of DCS-system 

6. The MES plays an important role in laying dmm long-term 

targets .&nd strategies of the complex. 

ORGAMISATIOM - STROCTORI: 

To ens•lre and prr,,vide effective service to the 01.erations 

and in turn to the complex, the KES can fur1ction aE i:•-=.:r th~ 

organ. str1lcture proposed in the AtU.chaent-1 The 

structure is mostly in line with that planned at ARPC vith 

slight mr,,dificai ton-suggesting decentralised working ar-

The maintenance group in the plant will be administratively 

under the Plant Group Head and functionally responsible to 

the Central Maintenance Engineering Head. 

ROLi AID RISPORSIBILITY 

1. Plg Activities - Scheduling of shutdowns I turnarounds 

Preventive Maint. Scheduling/planning 

Spare parts, Plg and Control 

- Standardisation 

- Documentation 

- Annual Rate Contracts 
110 
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I 2. lxpert Services - Rotating Machinery aonitoring. 

' 
. I 
I 

1 
over hauls 

- Corrosion Control/Inspection MDT 

- Problem Analysis and sol~tion in 

maintenance and equipment per-

I form ance. 

- I 3. Plant Insp. Servuices- Quality Assurance Function 

Static and Dynamic Equipments 

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

,/' I Instrumentation-Calibration 

Computer (systems) 

' I Electrical Repairs 

I 
Haint c•f Cranes, Heeivy /Light VeM -

vet.icles, Const. Equipments 

I 5. Project Mgmt. Desigr1, Detail Rngg. Cor1stn, 

• I 
Commissioning 

Modification Sch~mes in 

I consultation ~1th Technology 
I 

I 
(Process Engineering) 

I 
I 
I ' i 

• 
I 

' 
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llAIM JOllCTIOIS OF llAIMT llGG 

CA) ClllTRAL 

l_ Planning and issue of P_H Scheduies to plants and main 

tain maintenance records_ 

... -· Haintaince and overhaul of Critical Machines. 

~- insur~ <i\V<i\ilability of Qquipments and control costs 

~oz p~r tu·c;.wt (cost including plan for Repairs, Renew-

als, Replacements) 

4_ Plan for major shutdowns at complex level. 

5_ Operate and maintain centralised facilities like Work 

Shops, Cran~s.Const_ Equipments. 

6. Co-·.:·rdinat""' Function for complex lev~l 

Spar~s , Matwrial~ with respect to Standardisation , 

Inv~ntory contrc.} r of engg spares), Vendor Development, 

Insp. etc. 

7. Maintain link with neighbouring and other industries to 

share facilities/expertise. 

&. M~int~in information/data on local services, facilities/ 

developed vendors/supplie::s. 

9. Monitor ~nd maintain performance data of A & B Class 

•1:1.~aipm•nt~ ~nd plan thai.r .ranl!ilwals/replacement. ( ·~las~i 

£i"~t.i~H t"n th~ ha•h• of value and criticality) 
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10. Data bant on maint schedules, spares (including in5ur-

&nee spars) ~nagement etc, for A.B equipment5.Thi5' 

wil be computerised and tailor made. 

11. Lay Jr.>\m ar1nual ratl':: contracts (possibly for heat 

exchangers cleaning, valve repairs. rigging/sc.aff.:·lding 

A/C maintenance. civil maint. Jobs , C/V repairs, etc. 

etc.) 

12. Engineering and Project Management for plant-level 

13. Pr~vide complex level feed-back for new proje~t~. 

support to plant operations. 

15. Manpower planning for maintenance engineering including 

rotation and placement of engineering personnel. 

16. Training plan in consultation with HRD, for engineering 

p€-rsonnel. 

(B) PLANT LIVKL 

l. 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 central group. 
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. \ 3. Day- to -day link with other services like technoloCY 

I 
- I 

{Process engg). Materials. • 
1 4. Provide data to specialists at centre and avail assis-

tarace on need basis. 

I 
5. Liaison with centralised facilities like workshops. 

' I critic-!11 equipments/items repairs. inspection, testing 

- I 
modification(proj) group, etc. 

llKS - IMTKRACTIOM MITH 

I 
A.MATERIALS 

,. I "' 
Level of stock items and inventory monitoring and control 

' I particularly for engineering spar~s 

.. ~ I 
~ I 

~ .. 
I 

L~vels of insurance spares and their replenishment of 

Spare parts manuals(SPM) 

Vendor development/approval. 

Standardi~ation,Inspection (engg) 

I 
B.TECHNOLOGY CPFOCESS ENGG.): 

~ Commr-n approach to trouble shooting, analysis and solution 

I to plant problems. 

I 
(examples-diagonise and solution ~~r repeated hex.tube ·--

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

I faulty operation) 

I 
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Monitoring equip. performance. scheduled testing of the 

perforu.nce. 

Modification, Modernisation of plants. 

Reneval, replacement of equip. vith better aaterial of 

construction. 

Approach to efficient and energy saving operations. 

C.NEW PROJECTS {SCHEMES) 

Input and feed-back from the accumulated experience and 

help in s~lection of equipments or machines from the 

reliability and maintaina~i!ity angles. 

Keep interface with main suppliers of large-equipments 

works and service-contractors.engineering consultants, 

vendors of various w0rk-shop~. services.etc. 

COIDtOIUCATIOR: 

Liaison and communication is very important in performing 

the services more effectively. This would maintain clcse 

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 meetine chaired by Maintenance Engineering 

bead and attended by sectional head of central engineer­

ing and maintenance leaders (Manager) from the 

plants/plant groups. 
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2. ParticiP&tion of Maint.Enaa.Head in a recular production, 

plannirl& ~eting called by the Operations Head. 

3. Participation ofthe M&int. Kngg.Head and the sectional 

heads of central engg in co-ordiantion meeting called 

by aF.aterials , tectinology and personnel/administration/ 

f in&r1ce heads. 

4. Tvi~ ~ eonth ID'Qeting c~lled by section heads of the 

tativ~s and the maintenance leaders{manager)of the 

plants/plant-groups. 

~- Maintenance leader/Manager of the plant to attend 

~·"'guLu· m ... •tincs cal loiid by plants- in-charge vr head of 

the group of plants. 

6. Planning head to hav~ regular m-:.etings vith materials 

d~~~rt...nt £or monitoring and control of spares. inven-

tory ~nd critical requir~m~nts. 

7. Any .:·th.;,r mo:t ... tings can bs arranged on no::ed ba::is. 

RICOIDfKNDATIOMS: 

1. ARI-•(' duoio t.c. it:;;; rie;lativsly remote location have to over-

~ th~ pr~bl~• Q.f 

•anp~w-r Av~ilability. 

trained and experienced/expert 

TherQ vill b'9 a need to attract 

or dav~lop •ervice anciliari•s/acencies (or to look for 

competent organisation) vho can provide 
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experts.diagnostic aaintenance contracts. ARPC can than 

I 
I 
I 

sub.contra~t such service jobs. 

2. Also ~1th the coaing up of adjoining refinery, ther~ is • 

possibility of sharing the services expertiEe in tbtii 

field of aaintenance. It aay be possible to jointly 

' 
1 

I sporasr.1r/prolb0te( since ARPC is part of NIOC/NPC) IO'!'irvicQ 

ancillaries. 

I 
3. As mentioned earlier, ARPC have planned to organise the 

I maintenan~e services vith the right approach, hovever. 

th~ service~ from this functions vill not be available 
, I ,,, 

' I and start-up of the complex, since they will not be 

Q&t~bli~h~d by that time. ARPC may retain services from 

.. ~ I 
·~ I 

the construction contractors of their skilled personnel 

for this time. 

" 4. As soon as possible, the appointed engineers and techni-

I cians, ~n completion of training, could be attached on 

I , 

priority wit~ the plant construction/operation/mainte-

nance commissioning groups so that they get tuned to the 

I type and nature of maintenance activities of the plants. 

Thi• will facilitate to provide on the job training to 

I the engineering personnel and take over of the plant 

I 
~ore confidently on completion of performance test runs. 

I 
' 
~ 
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5. The plants are located at quite a distance fro• the 

central vork.shop facilities. hence to attend to •inor 

jobs. it may be considered to in~tall small plant ~ork-

shop facility vith each aroup of plants. This facility 

can provide ainor aachining. grinding. welding. testing 

• 
1 

I of elect/inst. etc. type of jobs_ 

" I 
6. In living with the present modern trend and for faster. 

easier. effective and corr~ct co111BUnication and control 

I efficiently • ARPC can plan to have computerised data 

bant/recr.Jrd and system for : 
i 1· " 

a) All Drawings and Data sheets 

' I 
b) Ka1ntenance Record and aaint.Kanagement 
~:; Cri t,ic;~l :_J.».:lL-t::::; Clu.<l I11vt::11Locy co11t.rol 
d) Shutd0"1'1 maintenance and record and planning 

'i I .. ~ 
'~ I 

~ 

e) ~ngineerir1g Stand-:trds 
f "; Kngine";rine personnel pers1"".Jnal data files 
g) Tr.l!lining record and i•lan 
h) Information on vendors and services 

7. It is gor,,d that shift manning of the maint,enance is 

I -::-::ntr.~lised. The number required during commissioning and 

I 
st~rt-ui:• will be higher which can be reinf.:.rced b:r 

hiring contractor· s personnel and regular nuaber car1 be , 

I organised once the plants achieve normal operation. 

I 
8. Ori res'lll'.lr interv1.1l basis engineers and technicians 

wort.ir1e ir1 plar1ts and central engineering could be 

I interchanged /rotated so they can have better apprecia -

tion of the services on thr: other side 

I 

' 
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Exception t.o this vill be specialists and expert 

groups/enaineers , technicians -

9. At present follovina ~ervices are planned fro• the 

c~nt~ • operatina under central maintenance work-shops 

' 
1 

a} Forging 

b) Refractory-Insulation 

c) Painting-equip 

d) Painting-building 

e) Rubber lining 

f) sand blasting 

g) Carpentry 

These and th6 other c~ntralis~d maint.services mentioned 

earlier are the occasional requirements of the 

complex.Most of the time the regular staff for this 

services is likely to remain idle. Hence ARPC may like 

to hire the services from outside agencies.This will 

help reducing regular number of manpower . 

10. Central Maint.Engineering can formulate and advise the 

plant maintenance to follow the work proc~dures like 

- Work - Permits 

- Hot Work Permit 

- Work Orders to respective workshops 

Electrical lock out permit 

11. Central maint.Enaineering can prepare budget for ; 

- Annual maint.~xpenditure including consumables/spares-

in consultation with plants 
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- Kodification schemes includinc reneval, replacement-

inconsultation vith plants/technology and monitor with 

the help of finance. 

Nora.ally this should not exceed 3.5% of the coEts 0£ 

equipaents being capitalised. 

12. From the discussions on the maintenance set-up it is 

that fol loving numbers (approximate) 0£ 

engir1eers, technicians and labourers are tc· be employoed. 

a) Engineers 

Qualified Graduates 

and experience of 

b) Technit:>ians 

High*!:r diploma 

~nd experience of 

Diploma and 

Experience of 

C> Labourers 

Supervisor/forman 

Technician Gr I 

Technician Gr II 

Level 
I 

>10 

Seni,_,r 

5 Years 

Level 
II 

10 

Level. Level 
III IV 

5 3 years 

Junior 

3 Years or fresh 

3 years or fresh 

- primary and experience in special 

skill 

primary and specially skilled 

primary and semi-skilled 
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These technicians are such as velders , pipefitters. 

Milwriaht fitters • Lubricators • etc. 

Nuabers Engineers - 90 
Total 380 

CApprvJximate) Technician - 290 

Labourers - supervisory 250 

Non.sup 

Tvtal 

490 

740 

Looting to the number of engineers/supervisors or the 

non-supervisors i,e technicians or labourers (helpers) • 

it is felt that the ratio of supervisory to nonsupervi-

sors is between 1:2.5 to 1:3.0 which is not desirable.In 

Akf'G may iike to examine this aspect. and ad)ust the 

recruitment :ind org.:i.rdse the structure accordingly. 

Ratio could ~ 1:5 or 1:6 . 

13. Ir1 the set.up of maintenace it is not clear ho" ARPC 

is going to administer or exercise maintenance ftmc-

1. There are engineers (graduates - qualified) "ho are 

supervising and also there are foreman I supervisors 

(specially skilled) under " labourers" category . 

2. Similarly there are SR./JR. technicians (higher 

diploma and diploma qualified) and simultaneously 

there are cat.i and cat.ii fitters "elders 

etc.(skilled semiskilled technicians not qualified) 

121 

\ 

• 

' 
1 



. -~-- - --·)- ... f --
~ 

~ • I .~ . 
\ f 
}.' 

- I -
\ 

I , ' 

I 
... I 

·underqualified· (under labourer's category) are t.o 
' 
1' 

seaistilled tech nicians both thes~ - ·qualified' and 

vork vith their ovn hands and vill be reporting to 

I llhom ? 
incineers - supervisors 

I and/or Fromen - supervisors 

To administer and operate smoothly the ..aintenance 

- I ssrvices - function at th~ centre and in the plant ARPC 

I 
will hav~ to seriously consider and reorganise working 

of this p~rsonn~l , if necessary , in consultation with 

,,.. I consultant , to sort our role , function , job descrip-

tion and responsibilities in ref to 1 and 2 above 

, I 
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PLG. -X-FORMER 
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STAFF 
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I 
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CBAPTIB 8 TKCllMICAL SIRVICIS 

I 
I 

IRTROOOCTIOll: 

ARAK petrochemical company is setting up a petrochemicals 

1 ' 
1 

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

I Its main cracker plant will produce Ethylene (247000 

MTA)Propylene (94000 HTA) and have downstream units of PGH, 

- I Polyolefins <LLDPE , B.1 , PP , HDPE ,BD , PBR ) , AA , VA 

I 
- units in phase.I and EO/EG , EA , 2E-H in phase II . The 

c0~pl~x is having required integrated utilities and off-

,. .. I si.tes. Thi? complex is loc::1ted relatively at remote 

place.However the seventh oil refinery of NIOC is coming at 

' I the saDN tilll'if in the neighbourhood.The complex is expected 

.~ 
I 

to be commissioned to~ :ds end 1992 and once commissioned is 

expected to continue with stabilised operation and turning 
'~ ~ I out desired products.Looking to its location , the complex 

~ will have to be self-sufficient particularly with respect to 

I Raving the supporting services like maintenance engineering 

I 
I 

technical, materials , R & D training facilities. 

Technical services is one of the key se11.tices without which 

I the complex cannot sustain its optimised , efficient opera-

tions . . . 

I 
I 

AiftS·/ OBJICTIVIS 

I 
- To tilchie,,~ design capacity of the plants in shortest 

period after the start.up . 
1 
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To ensure safe , economic and efficient operations of all 

thP. units in the complex. 

To develop vith the help of R & D , chemicals and cata-

lysts for achieving self-sufficiency. 

- To ~vercome obsolescence , if any , and develop and imple-

ment nev schemes towards modernisation of the plants. 

- To ensure quality assurance 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. 

ORGAMISATIOl1 SIT-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 c·f operations­

head and engineering head) 

- Technology head will have three areas under his functions 

namely 

a) Technical services 

b) Fire & safety 

c) Health , Environment and Ecoloey 

126 

·c=>+· 

' 
1 

·-

- ./ 

4 
I 



.. ::!di • ·. ..... ------·-. 
. "" • 4 

I a! • r 

' 
~ 

I 

' : I -
I 
I 
I 
I 
I 

.... - I 
I 

, I ,. 

' I 
.. I 

·~ ~- I 
\ 

I 
I 

i 

I 
I 

. 
I 

'· I ,. 
t 

I 
t 

~ 
1 • 

I. 

.......~­

----~--· . ·--- =- :.---=-:-~=....:..--..-:-~-.. --·..,,-- . - ·-,- .. -

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 follow-

ing areas under his command 

a) New schemes , new projects 

b) Process plant operations services to 

c) Central Laboratory 

d) Process Engineering and Techn~logy 

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 I 

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 

suitability),except in case of lab-in.charge , or metal-

lurgist and like . 

ROLi ARD BISPOMSIBILITY : 

1. Expertise ser~·ices - Debottlenecking study 

- Trouble shooting anAlysis 

- Failure analysis 
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2. Audit functions Pl.!mts technical audit • 
- Plants - safety audit (alongwit.h 

1 safety section) 

3. Devel<.>pmer1t - Plant modernisation study 

- Substitute for catalyst. & ch03mi.-:ah: 

- Plant/systems - modificationE 

- Modified process operationE 

- New processes 

4. Quality ass1lrar1ce - Corrosion insp & control 

- Improved metallurgy 

- Produ.-:t quality monitoring 

5. Others - Laboratory services 

- Er1ergy conservation studieE 

P'UNCTiotfS : 

1. To monitor ~nd advis~ on operating parameters for op~i 

mum.
1
<:>perations of the plants . 

2. To monitor 3nd ~nsur& quality of r3w mat~rials , chemi-

cals and prc1ducts with th~ help of laboratory and advise 

on operating instructions/parameters. 

~. To monitor conEumption of raw materials , chemicals • 

utilities and energy and advise process 

op•rations to minimise cost of production "ithout any 

disrecard to safety . 
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4. Assist plant operations in achieving design/maximu1i 

capacity in production 

5. Ensure centralised laboratory services to plants and 

provide laboratory assistance to plant-level 

' 
1 

6. Organis"'.: analysis arid trouble shooting of plant probl~mE 

7. Providt'! expertise in debottlenecking proc~sE pr0:-blem 

e. l'f")fli tor performance of key equipments and suggest 

modific~.tions 

9_ Occasionally arrange with the help of plant operations, 

test-run of equipments/plant to check performance level 

.::sml .iJl;::Sn L.i!y areas of improvement 

10. Provide assistance in renewal and r~placement plan of 

the plants. 

11. Analyse equipment/item failure and advise remedial 

~asures like change of material of construction 

design . change in operating parameters , etc . 

12. Monitor corrosion with the help of inspection and 

develop corrosion control method or suitable treatment 

to combat corrosion. 

13. Regularly monitor the health of the equipments through 

inspection and predict failure , if any , in time. 
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14. Analyse ID'!tallurgy failure and advise better/nev materi-
..... 

al of construction ' 
1 

I 
I 15. Provide on-line. off-lin~ NDT inspection services 

I 16. Monitor performance of central vaste vater treatment 

I 
facilities and suggest necessary improvements/modifica-

tir ... ns to acttieve effective treatment . 

.... I 17. Occa~iona.lly carry out technical and safety audit of 

I 
the pl~mts with the help of safety section to achieve 

safe and efficient operations vithout any loss of man or 

,. ,,, I materials 

,. I 18. Up.date operating manuals of all the plants 

.. I l 

·~ \~ 

I ~ 

19. !\€-sign and implement with the help of engineering -

modifications or new schemes in the plants. 
, 

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

I m-ents/plants for the new projects/new schemes 

I 
I 

21. Maintain and update the information/data on new develop-

ments of processes , technology , etc. 

I 22. Document and maintain data related to development. 
·--

I inspections , etc . 

I 
23. Develop soft.ware programmes for the unit operations and 

keep updatinc for optimisation . 

l· 
I 130 

r .-. 

t r . 
\. 



~:::di a>. s .•. _ __..... __ _.._..... __ _ 
·---~"-·--- ·---- .--- - . ~ 

-~ l I •· "!· 
I 
l 

~ I -· 
I 
I 
I 

24. Train and develop in-house experts to achieve desired 

goals in plants/complex performance. 

25. Organise seminars and lectures-from outside experts/ 

' 
1 

I consultants-related to process operations • process 

technology • safety , etc . 

' I 
26. Arrange rotation of qualified engineers at some inter-

... I vals with. engineers from process operations to have 

i.· I ' 

\ 

better appreciation of the respective functions and 

achieve maxim1Jm benefit on ei th.er side . 

) I 
RKCOllMKHDATIOHS : 

' I 
1. ComplP.x i5 HkP.ly to be ready for commissioning active 

,. 
I .. 

~ 

·~ ~ I 

ties in near future , hence ARPC should immediately set 

up technical services ; 

process/chemical engineers graduates and 2. The 

~ 

I 
• 

post.graduates who have been associated earlier during 

design/basic engineering stage can be transferred for 

I constituting this group. 

, 

I 3. During commissioning stage, the services should be fully 

geared up and involved with the plant operations to 

I take advantage of knowledae about equipment 

I 
performance/behaviour which can be useful as basic data 

for future studies . 

I 

' 
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4. Establish laboratory services and start sampling and 
. 
j ' 

1 

I 
I analysing during commissioning. This vill give better 

ideas ab<.1ut the on-spec/off-spec utilities R.M 

I chemicals and products . 

' I 5. Also commission the lab<.1ratory equipments in time-to say 

I 
that-before the plants goes on stream for regular opera-

tions . 

I 6. L3}:\oratory officers and staff should be trained and 

, I ,, 
tuned with plant opens. simultaneously 

' I 
7. Technical and operations heads to .meet regularly- start-

ing from commissioning stage - with their seniors to 

. . I ensure safe , economic and effi~ient operations . 

·~ '~ 

I ~ 

\ 

8. Any plant operation need to have ene·rgy-

consciousness ARPC may consider constituting a small 

I cell under technical services which can specifically 

100k into the areas of 'energy conservation· and energy 

I - efficient operations' . 
' 

I 
ENCL Attachment on orgn.set-up 

I 
I 
I 

i 
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CllAPTIR 9_ TRAIMllG ' 
1 

I 
. I 
I 

PRIAllBLI: 

ARPC is setting up a petrochemical complex at a place 

{relatively remote) about 25 KM away from the town of Arak. 

I Its having mother cracker unit producing Olefir.s and the 

down-stream units of Polyolefin , LLDPE, B.l. PP, HDPE, 

- I BD/PBR, AA/VA in phase I. and EO/EG,EA,OXO.GAS and 2-EH in 

I 
phage-II alongwith integrated utilities for Steam 

Air,Power,C.W, Oxygen and Nitrogen and Offsites for 

/ 
I" I material/product handling and storage and the 

Waste,Water/Effluent Treatment Facilities. 

' I Its a multi-technology complex where for the above units, 

... I 
·~ '~ 

I ~ 

the technology and plants/equipments are being imported for 

the first time in the country, from different countries. 

The licensors of technology are from Italy, Germany, 

~ 
' I 

Holland, Fra~·e, U.K. and Japan. 

I 
The whole project management is co.ordinated on behalf of 

client-ARPC by M/S Snamprogetti, Italy and the main con-
I 

I struction contractors are from abroad. 

• 

I 
As per the present status the units are likely to eo for 

commissioning and strat-up towards end 1992. The utilities 

I may be available from May 1992 onwards. Thus the precommis-

stoning activities are likely tv start though optimistic, 

I from April-May, 1992. 
\ 
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other side the operations group is busy in establishing 

' 
1 

I 
I 

During construction, some of the ARPC personnel are coordi-

nating the activities with MC, OCS, CCS and Vendors. on the 

operations and services sections and simultaneously prepar-

I ing/training the operations-personnel. 

' I TRAIMIMG MllD: 

I Such a petrochemical complex with an integrated 

utiliti~~ and o££sit&s is being set up for the first time in 

I th~ J5l;tmi1: R~public of Iran. And th.;:; prime obje~tive will 

,,,. , I 0£ th~ complex once it is commissioned and taken 

' I 
til!Hi th~ op~ration and maintenance personnel have to be 

·~ 
I ~duc3tQd, train&d and tun~d for complex operations. The 

'~ 

I ~ 

~ 

ad~qu;tt~ ~nd 1nt&n~iVQ training will bring in capability of 

the p~rsonn~l to ~b&orb technologies with confidence. 

I ARPC i~ £a~in~ problQm of employing qualified persons with 

I 
~xp~ri~nc~ p~rticul~rly in th~ p9trochemicals area. About 

1400 persons will be employed to operate the complex. As 

' 
I 

pQr thQ pr&5&nt &tatu& about 90(ninety) percent of the 

r4ic1•ui t.m~nt is \.W~r -.nd out of which 80 percent of them are 

I £reah without any experience. About 300 will be profession-

ally qualified engineer& and other non-supervisory will be 

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

I er" cate~ory (sup. and non-aup.) partly educated and having 
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experience in specific skills (like pipe fitter&, ~chin-

' 
1 

ists. welders)Operations of such petrochemicals i& 0£ haz-

ardo11s nliture and req..iires specific skill in operation and 

maintenance. Thus ARPC have a hard task in preparin~ tl\Q 

I force bf"=fore-hand to take over the complex operation without 

I any external assistance. 

.... - I 
TRAINING PLAM/SCHKMK 

With tbs sketchy information available about ARPC"S 

I training plan and sch8m~s. its learnt that in general ARPC 

,/' I is going on the following pattern: 

" I 
1. Batch of trainees - a composite group of engineers and 

opwrators, engineers and technicians in respective deci-

~ I 
·~ '~ ~ , 

I 

plines. 

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

~ 

I 
3. Following abov~ 8-16 weeks training at licensers 

plants or similar plants of other operating companies 

I abroad and at similar plants in home-country. 

' 

I PROPOSAL 

• 

I 
To the above,following pattern of training scheme is 

suggested : 
}; 

' I 
.. I \> 

f. 

' 
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B Supervisory Kaployees Training 

Its meant for sem.i qualified, under qualified in the 

technical field and having h"ng working ex1~rien·:e in th!!?' 

chemical plants 

C: Mon-Supervisory bployees t.ralnlng 

This training is for operators. 

A. llanagemen t Trainees 

1. Batches to be formed: 

like -instrumentation-incl.~ystero engineers 

- Mechanical -Laboratory chemists 

Electrical -Fire & Safety engrs 

2. Induction Training (duration -one week) 

This vill be common for all the above desciplines and 

vill comprise of lectures on following topics: 

Organisation- Plants and products 

- Functions of various departments 

- Rules and regulations and other facilities 

~-

-- - __ ___,,.._·~------.} 
--~=-----·----

A. Central Workshop: (6 weeks) 

The following areas will be co,ered: 

a) Vahe rE>pair Section 

b) t-~achine Shop 

c) r atir ication/Welding 

Crane Section (Plant Construction Equipment) 

B. Plant Maintenance : (12 weeks) 

lhe tra1'lees vnll be posted in plant to learn fhp m~intem:mces 

of pla'"lf l'Qu1pmenls I 11.-.P 'ah es. p•Jmps. ag•' •'tor·; char0ging 

glad parlt1ng/merhanicril St"als atlendn:;i srnall leakages, 

l·J:.r 1 re:~ 10'"l ~I ~!ffT'.'.· c'"•d ro· ... d 1r.f lut.'i 1~al : ... ·n, re-mo\ ing eri·J1p­

mer1ts for mc.intenarire 1n !h!' r!ririt m21rit~'"lance shop. 

C. Planni'"l<J : 0 wcl'l.s) 

maintenance schPdule, lubr1cal1on charts, turn around sche­

d..,:e, r.;st~r) rards. 

D. Corrosion and Jnr.pcc lion : (J weeks) 

lo understand role of inspection, inspection mE-lhods, lnstru­

mer:ils and equipments used,, pr~parapon ,or: inspfc,tiof") reports. 
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heatexch3ngers, colJmns, boilers. etc.) 

- Power generation and distribution 

- fr0~ess ~0ntr0l instrum~nt~ti0n 

- Plant m~intenance 

- Laborato1·y testing 

- Fire and safety related aspects 

Safety of man, machines and use of safety appliances. 

Knl"lWledge and use of fire fighting equipments. 

4. Cln-the j•.:-b Training( Duration 16-20 weeks) 

After orientation/ class-room training of S-10 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.l, etc) as one team. The 

group will have chemical, mechanical, elect; inst. 

engineers with a leader (of any discipline) having few 

years of practical experience in the plant. 

a) 

b) 

----~---
- ----~ _:: _____ _ ----- --- -

lnstrumt>nl Repair Shop : 04 wecl.s) 

- Repair/Mainte"'la"'lce/ Celiberation of pnurna tic, electrical 

and electronics instruments l1L. .. controll"rs, t · "' .- ransm1tters, 

indicators, af"la!~ sers, control vc;h es elC'. 

Plant Maintenance : (10 w~eks in any two plants) 

The trainees ""ill be afleichrd wilh skilled lPchnic ians 

in the pla•it to Ca!"r) out 'mall iobs on repair/maintenance/ 

inst?llat i:m/disr'1er 1tl1ng of control instruments like tempe­

rature pressure. le\ el and flo··· · d. o 1n 1rators, controllers/ 

recordr·rs, and ar,ul}Sers etc. 

• Rerr.c\ ing ancf f1\ 1ng of control \ah es and transmitters 

e le. 

c) Place of final posting: (11 wr.C'ks) 

Tt-o1:-. is Hoe last ~·~ c.~.e of on-the-Job :rain1rig and lhe trainee 

will be placed i'"I the department/section where he will 

be po~ t af ler t. i!. c.~!.ur pt iori. 

Dvrng this per1"'d, the tr II b .... a1nFes w1 e able to carry 

o_ut JD~s like re;air, maintenance, insta!lat1on/d1smentaling, 

calit,eration cf control ir1slrumenlr. in the plant/ wor'ks~op 

inde eridentl a 
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The group will take on the job training abroad at thQ , ' 

licenser·s plants or at the plants of the similar op~r- ' 
1 

ating comp&nies or at home in the refineries/petroch~mi-

cals. The group will also have training in offsitQ~ & 

utilities at the same complex . 

At tt1e compiex where training is imparted , the group 

can be together or separated discipline wi.se as p~r th.;, 

detail tra.ir1ing plan of that organisation/company. Th.;; 

le~der ~ill co-ordinate. 

5. Specialised ~raining (durati0n-as suited in each cae~J: 

Ap~rt fr0ro ~h~ ab0ve training. in certain are3s Epe-

cialised training/courses sho•1ld be considered for th~ 

engineers. 

The examples are: 

- Rotating machines: Monitoring and maintenance 

Vibration analy3iS 

- Corrosion and insp~ction : NDT. 

- Sp~~ial alloys/metals: W~lding 

- Special fabrication 

- Refractory and insulation 

Saf~ty and saf~ty appliances 

- Fir~ & £ire lighting equipments 

- lnrotr .• -nt-.tion:;o, Micropro".::essing systems 

- inarcy ~-.ving programmes/workshops 
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6. Trainers: 

I 
' I 

For class-room tr~ining, university professors, retired ' 
1 in respective areas could be retained. 

I 7_ Period : 

I 
Total one year period can be allowed for 

- Induction 

- I ·- -
- Orientation 

- On-the-job training 

I - In-house, in-plant training 

,/' I Feed back and performance evaluation 

' I 
B. Supervisory laployee·s Training: 

~ I 
·~ 

Particularly thsse persons who are employed by ARPC are 

•:-•:•ming und.;.r 'labc•urers, cat3g0ry and they are either under 

~-
I 

~ 

or less qualified having longer practical general or specif-

ic experience of the chemical industries. These supervisors 

I ar~ m~inly for th~ fisld or central engineering services. 

I 
Fcll~wing training programme can be considered for this 

category: 
I 

I 1. Induction training: (Duration- one week) 

I 
It may be desirable to conduct this programme in local 

• --·· 

Farsi I Persian language. This will be common programme 
;; 

I for all categories and on following topics lectures 

could be arranged. 

~~ I 
~ 

T 
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Organization • particularly the maintenance set-up 

Plant and production ' 
1 

Functions of various departments in general and particular 

rly of the engg. services 

- Rules, regulations and other facilities. 

2. O.ri~ntation pre.gramme: CI>uration 8-10 weeks) 

r1~~~-room l~ctures will be conducted on the subjects 

r"EllE:.vant to the category like 

- iquipm~nt~ (eompr~~sors, turbines, pumps. agitators, 

Process control instrumentation 

Power gen~ration and distribution 

- Plant maintenance 

Fire fighting equipments 

- SafGty equipments/appliances 

Films on technical subject. 

specific nature, the duration can be curtailed. 

Tha &up9rvi&ors for the respective field maintenance 

~~~l~ b~ ~~put~d to ~!mil~r p~trochemical plants in the • 

~i."l\.Utt.i•y t'.f' IOlbre)IOld. ThQy may ba clubbed with the engi-

UQ~r'• group and subjected to maintenance training. 

For th~ &p9~1£ic ar~as lik~ the following the supervi-

sors may he sent £or the special training courses ; 
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- Rotating machines maintenance. 

- Welding of s~cial metals and alloys 

- Testing and inspection 

- Valve repairs 

- Instrumentation: DCS control systems 

- Relay testing 

Safety and fire equipment for supervisors of this 

section 

4. Supervisory development: 

In order that this supervisors can provide effective 

services they should be subjected to supervisory devel-

opment programme of 1-2 weeks.· 

C : Hon-SuperYisory Training : 

Th~ in housQ training pl3n of one year duration for the 

non-superivsory employees has been recommended earlier(ref 

first interim report) . The details are enclosed under 

tho:. title'·onl!:t year training scheme") (annexure-1). This plan 

is impl'Bm€rnted at IPCL, the petrochemical complex in India 

and found to be very successful. 

PIRFORIUHCI !VALUATION: 

In 311 thv above cases, th~ performanco:- evaluation at 

the end of the training is important. The assessment written 

and oral in case of fresh graduates and diploma holders 

should be orcanised. Final place;oent could be considered on 

•uch evaluation so that ri~ht man i& fitted in right place. 
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TRAINING fACILITIIS: 

Following facilities recommended. 

1. The computerised simulator for process operations 

2. Auaio-visual training aids 

3. Bench scale model of equipments 

4. Pl&.nt model <to the scale) 

5. P.C. with GADD attachments. 

6. Films on-fire fighting, 

Safety , s~fety equipm~nt handling 

- Overhauling of machines 

- On technical subjects 

RleotmKNDATIONS: 

0£ the abov9 suggestions. 

,, .... After the training is over and if time permits._ the 

~n~in~~r~ ~nd tQchnician& should be attached to con-

~t~u~tiott t~~m 0£ A~PC to g~t them acquainted with 

th~ir plant ~nd ~tart taking up precomm and comm-job~. 

Th~ pr~c~~~ ~n~in~~r• and operators can associate with 

commissioning engineers of ucs and .start 

pr~p~ring/workin~ for the precomm/comm. activities. 

~. A£t~r th~ tr~!n!no in oa~e 0£ fire fighting and safety 

~r•onn~l, ~o~k-dr!lls should be organised to build up 

~on£idance in this s&rvic&s. Such training is also must 

£or th~ plant op&ration and maint. personnel. 
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.A\1h, .............. 

O>IC YlAR TRAINING SO-i(t~( 

TH[ l RAINl!'-IG 

The trainn9 of fre:;!-i Diploma holders in Chemic-JI. Mechanical. 

[lectr1cal, a'"ld lf"l~trument discipline af"ld Degr£e holders in Science 

1s being u:1df:'~t2:..en to achie-.,e the folt')wing objectives 

To fa'Tlilia; 15e the trainees w1lh indi.Jstrial en\ ironment. 

To dE1.e'.e>;> s"-:lled manpower for safe and efficient operations 

!Jf O..i~ J;" ;c.'lt5. 

To ca5~ the fo..1ndation for de\elopment of fuh:r~ supen·1sors. 

r er a~~ .. !'\,,~ orga.,isat ional obwct 1\eS like 

S:~el~ of r.~£n - machines - materials 

H:-r~·:;· :C'u~ industrial relations. 

Catry:.irir5 of tra1~1ees - St1url f.,rm & Code : 

5~. DES::-!;:>~ 1~..:L 51-iORT f O~t-~ com:. 
NO. 

1. Tec•1'1::- :·--,_A;-; ~e--:tices (ChE'.111Cal) TA (Che:-n.; A 

2. Tec~.'liC ,_,.., Ap;ireri! ices (r.1ec~1anical) TA (Mech.) B 

3. T ec hnic 1ar> A ppr entices TA (ln;;t.) c 
(lri!.trurne-itat ion) 

4. l e:hn1c ~2-· A;:-;iren!ices (Electrical) TA (Elect) D 

s. Tec'"i'l1:12r. Tr a i~;f-es (Lat· or~ t c~)) TT (Lab.) E 

NOT[: The candidates . engaged under the Apprentice Act· 

will be called Apprentices whereas those engaged 

urider the Corporations trai!'ling 5cheme will be c.alled 

trainees. Howc..-cr the training progr;;,mmes will 

remain same for apprentices as well as trainees. 
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TRAINING 50-t[M[S 

- -==- .-::; .. ~--- .__________ - - ~- --·--­
...... ~------.. . .----

ror g·adual sl..ill de\.elopmenl 

)ear period is d1\ 1ded as under :-

lf'chnician Apprentices, one 

Period 

II 

I\' 

Induct ion,'Or iental ion 

Ro:ational, on-the-job 
traini.,~ in different 
plants/arf'as. 

On-the-jo~ training 
at the place of final 
posting 

Empie> ees De"elopment 

Location 

Trg. Centre 

Plant Are3 

Pla.,t Area 

Trg. Centre 

TRAINING PROGRAMMES. 

Duration 

ri\e weeks 

12 weeks 

34 weeks 

1 week 

Period - I (~ wee~ s) 

a) 

a) 

lnduc lion Training Flogramme ( 1 week } 

Orientation Training Programme (4 weeks) 

Induction Training Programme : This will be commo., 

for e_ll categories end will comprise of lectures on follow-

1ng topics. 

1. Organisation 

2. Plants and Products 

J. functions of various depc.rlmenls 

4. Rules/Reg;Jlatio"ls and facilities. 

b) Orientation Training Programme 

1. Class room lectures will be conducted on theoretical 

subject relevant to the category. 

is given below :-

1. Plant processes 

A typical list 

2. Equipments (Compressors, pumps, Agitators, 

heat [•changers Columns, 1pheres, boilers etc.) 
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}. Process Control Instrumentation 

6. Power generation. 

5. 

6. 

7. 

8. 

Maintenance of Plants 

Laboratory testing 

[ff luent tr ea tmenl and pollution control 

r ilms on technical subjects. 

Safety lraining Programme (1-week half day rrogrammes) 

This will ca~er various aspects related lo safely, Men and 

Machines and use of safely appliances. 

fire r ighling training programme. (1-week half day progra­

mmes) lhis will co,er the description &:"Id use of fire fighting 

equipments. 

During the Safety and r ire righting training programmes, 

the trainees will be undergoing half day practical training 

in their resj::.ecti'e disciplines es u'"lder : 

Sr ."Jo. 

1. 

2. 

'· 
4. 

5. 

TA (Chem.) 

TA (Mech.) 

TA (Inst.) 

TA (Elect.) 

Laboratory 

Technician 

Trainees. 

Practical training el Trg. Centre 

Computerised process simulator 

et Training Centre. 

Mechanical workshop 

Instrumentation Lab 

Electrical Workshop 

Chemical Laboratory 
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Period-II Rotational on the job training (12 weeks) 

During this lrair:ing period the trainees will be rotated two lo 

three Planls/Deparlmenls/Laboratories acquire adequate operating 

e,.perience, knowledge in their discipline. 

The rotation of trainees in their resf)ecli\le discipline will be broadly 

as under : 

Category of Trainee 

A. Tech.App.{Chem.) 

B. Tech. A;>p/Mech.) 

C. Tech.AppJElectJ 

O. Tech. Apj).(lnst.) 

E. Lab Tech:iicia•. 

Trainees 

Plant/Defl./Lab 

Any two plants 
( 6 weeks each ) 

-Central Workshop 

( 2 plants ) 

-Plant Maintenance 

- Planning Group 

-Corrosion and Inspection 

-Rotating equipment Cell 

-Power Plant 

-SubslatiO'lS 

-Elect. Repairs!-iop 

-Planning 

Inst. Repairshop 

-Plant Maint. (2 Plants) 

-Plan"ling (Inst.) 

-Communication 5}stem 

Qty. Control Lab 

-Pol)mer Lab 

-Ctlemical Labs. 

..f" ibre Lab. 

-R&D Lab. 

' 

Pe11od 

12 weeks 

2 weeks 

6 ,,.:eeks 

1 week 

1 week 

2 weeks 

2 weeks 

J weeks 

6 v.·eeks 

1 week 

4 weeks. 

6 weeks 

1 week 

1 week 

2 weeks 

4 week~ 

6 weeks 

1· 1111eek 

1 week 
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Dutifl9 this training programme, traint'es will be required lo work 

in snifls de~ending upon the nature of the job. The trainees will 

be alll'ched lo senior Operator/Technicians for the purpose of 

field training. 

laboratory trainees are required lo work in shifts while lhf"y 

will be undergoing their trair.irig in Plant labs. 

A detailed prograrnrne will be worked out by the respecti11e training 

offir.er in consu!ation with res;:iecti .. e head of Departments/Section/ 

Plant. 

Period - IU Intensive on-the-job training ()4 weeks) 

This is the most important phase of training. During this period 

of 34 weeks, the trainees are e:..pected lo de .. elop enoug'1 sl.:ill 

to e:"lab:e them to perform their job independently el the completion 

of this period. 

•.-.••-··· ··-' UIJ\.:ft -u,.,, both fro:-n ·-- =-- :--L• 01· ti '':i 

area in-charge and Trair.ing Centre staff is necessary for effecti..-e 

O:'l-the-job traini"'lg o! Tech:1ic ian Apprentices to enable them 

to de11elop their skill to a considerable level, lo achieve ultimate 

objective of their training. 

Category (A) - TA (Olefn.) 

During the course of this intt-nsive training of 34 weeks, the period 

will be broadly di11ided as follows : 

a) familiarisation • (la weeks) 

The trainees will be rotate~ in all the sections of the plant 

to understand the l)'Slems inside ~allery limit of .the plant 

like, different sections and the purpose of each section, 

equipment with tag number, control room activities, commu­

nication system, hazardous areas of plant safely precautions, 

149 

< 

\ 

' 
1 

• 

• 



"P-~a . 
I • t! • 

! 

' I -
I 
I 

~ I 
I 
I 

- I 
I 

... I ,,. 

' I 
'· I 

·~ '~ ~- I 
~ 

I 
I 
I 
I 
I 
I 

> 
t 

' t r 
\. • 

• 

~-. 

---~~--· 

location of fire fig~ting equipment, fire alarms, sub-station, 

testing lab. and co•v1ec!ed sen·ices group outside batter)" 
limit also. 

· b) Intensive Traininri in ~arious sections of the Plants (JO weeks) 

The trainee will be required to thoroughly understand the 
following : 

Equipments, pipelines, tag numbers on the equipments, 

closing/opening of the \.'a!\es, "·ario1.1s operating para­

meters like leYel, temperature i:ind pres~;.Jre. 

r ii ing up of log s .... eE l of the Sect io.-1 • 

Taking instructions and gi"'ing information to control 

room in-charge from the field. 

Pump operations (start/stop) Changing over of pump 

- R~porting of abnormal conditions in the sections to cor.trol 
room in-charge. 

Start-up/Shut-down of the section - following the ct-.eck 
I ist. 

- Ha'ldling O\.er of eq1.1i~ment 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 ir:ide­
pendently. 

Category (8) - Tech. Apprentices {Mech.) 

During this trair.ing period, the TA (Mech.) will be trained as 

per followin~ detail• 1 
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Tt.-sti'lg end calibration of '<lario1.1s electrical meters and 

protecti"·e rl'lars. 

- Ca~le jointing. 

fault finding and new connection of communication equip­

ments viz Telephonl'• fo..,do~~1one etc. 

- Re...,inding of small motors ar;d tra'lsformers. 

b1 Control Room Operations : 

Meter read1'lg ar;d [nerg) calcul3tions 

- Startup a'ld shulc!~wn of the S)Stem 

- Prc1.enl1\e mc=1:·:eriance jo::i of H.T. arid L.T. Pi:!"ll°iS, 

• lra .... sfCJrmers, BO?tteries &"ld other sub~l&t1on ft...,,.i1ar1es. 

c: Power general ion/receiving : (8 weeks) 

- rnr.frOI rnnm n .... Pr~f innc; ' . 

• f.':e:er rECdng. BreaLer and, fruits. 

• Startup s'"iutdcv.n of !~stems 

- 01strib.Jtiori S)Stem end ot,...er routine activities. 

di Plc.C'e of final posting : (11 weeks) 

D·.Jr1r1g this last phase of on-the·j~b training the trainee 

will be placed in tt-ie department/plant where he may be 

posted after his absorption. 

01.Jring this period ·the concerned engin~ers will follow up 

the training rigorously to r:lable the trainee to do •' , t~ 

jobs independently. 

CATEGORY (£) - TT (LAB.) - CJ'.1-THE-JOB T~N:; (J4 WC:EKS) 

This intensive on-the-job training will be broadly divided •• under 
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to 921ri allround experience in lab. lt>sting and routine working 

of thp laboratories. 

a) Quality Control lab: (12 weeks) 

Instruments/equipments used I.Qr lesti""lg of raw materials, 

finished products, significance of the tests, lest methods/ 

proc-ed-.ires. 

b\ Plant Laboratories : (12 weeks) 

~ ..... ~ ty.·o pla'1! la~·ora!cries of re!ati\el~ of d:f!ere:"ll nature. 

- \'c.• 1~u~ testing lr1~truments/equi~·r.e-.ts!rea9enls an the 

lc.~·c: c.tor). 

- Deteiiled lest procedures. 

Safet) aspects of the Job. 

c! Place o' final posting : (10 wE'eks) 

During tt is last phase of on-the-job training the trainee 

will be placed in a la~oralory where he will be poHed after 

h 1s a~·sorpt ion. 

During this period the co,....cerned lab. Chern isl will folio..., 

up on the job training rigorously to enable the trainee lo 

do the routine jobs independer:-lly. 

PE.RIOO - IV (1 week) 

[m~1loyee De· elopmenl Programme 1 This programme will 

be common fer •II the trainee.•. Outside f•cully will be 

called to conduct the programme. rollowing topics will 

be covered 1 
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· PROGRAM"'1L COORDU\IA T 1°"8 

lRAINlES 

a) Head of lhe Training Department will be the ccordina­

tor for allro:..1nd training of Technician and will b!. 

res~·onsible for arranging the necessary rescurces. 

b) 

c·· 

d 

r ield Engineers, proficient an delivering lectures 

in res;iecti\e d1s<:ipline to ~rain1:es will be nominated 

to conduct class-roorn lectures at the training cenln. 

Arr officer of the Training Centre will be nominated 

t0 a categc~y of trc;1r-.ees to coord;'",c;le and S.J;JE'n 1se 

tht' process of trai:"iing in tt-,p p!a'"ots/departmen!s. 

in lhe respecti"e discipline would be 

_, -·--
UJ: '''Y 

period an the res~ecti"e. pla'"lt/area. A report from 

'lr&i'"ler' 81"1d Training Coordine:or from training cenlrt• 

would be re ... 1r:wed b)' the assessment commitr~e. 

The training c cmdinator will follow up training rigor­

OJSI)· during or1-the-job training period end mcnitor 

progress of the trainee. 

GUIOCS 

Dy. Manager in respective discipline will be B guide during 

the period of training in the res;:iective department, the 

head of the department will nominat~ a person for this 

purpose. 
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1 RAlt..JING AIDS 

fol!c-,,.-ing training aids ""ill be dt>plO)ed for the purpose 

of training. 

a) Instruction ma"'uals, d~a ... ings etc. of ma"l-.ifacturers 

of machiries. 

b) lr)strucl ion man:.Ja!s fo;- o;:ieration end maintenance. 

c) Ha"ld-ouls on differeni lech-lical lo;:>ics (Chem •• Mech., 

Elect., Inst., etc.) 

L ibrar> books for re!ere"'l:e. 

e) CO'T•l'.'uler ised pro;:ess s1~Jlator. 

f"ilms on Tech'iical to;--i:s a"'d safet) in Pe!rocherr.ica! 

l"ld.;s ! r >. 

4. RlPORTS 

Dail)' dair-y will be giH•n to ea:h T P. and he is eJr.?eC led 

lo write o!.::&e~ .. etio.,,, impo:la"lt o~eratio-.al ir.structiJ"lS/ 

procedur~s/d~awings arid re?e .. a'll lt>chnical informal iori 

about what he lt>arns during the period. This diary will. 

be a .. ery important document of information. The trainee 

s~owld submit this diary e .. er) month to Training Officer 

duly sig'"led by trai~1er/9uide in the plant/de;:;arlment/L ab. 

Al the time of periodic assessment, final assessment, the 

diar1 will be re .. it>wed by Assessment Committee members. 

Assessment Committee wili not assess TT. who fails lo 

submit the diary prior to the assessment. 
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PlRr011.MANO:: RC.PORTING 

The C\t>:-all perforrna-ice rt>porling S)Stem is based on the following: 

1) Pf'• 1odic Assessments (Quarter I), Half Yearl)', Prof1nal 

~-.j r l"lal) 

ll Cc·,fide-nt1al Reports 

1' Periodic Asr,essmenls : 

T!'lE-se assessment will be conduclt"d at the Training Centre 

t-, the rnE-rnt.ers of a~·pro\ed assessment commit lee for 

•~•' purpose : 

As~.r-ssmcnt SchC'dule 

-----------
s~. Mo:-1th from dalP Assessment Remarks 
f-,l::. of joining number 

1. 3rd Month Isl Isl Guarterl)" assess· 

ment • 

2. 6th f .. b .. 1lh 2nd Half )early assess· 

ment. 

3. 9th Month )rd )rd Quarterly Assess-

ment. 

4. 11th-12th ~1onth 4th r inal Assessment 

Assessment Committee 

e) Quarterly Assessment (1&111) 

This will comprise of the following : 

Deputy Training Manager (1) 

Deputy Managers (J) (from re1pecti~e 

di1cipline1 and 

plsnt1/deptt. depend· 

i:ig on the category 

of •pprentice1. 
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Training Officer 

Half Yearly Assessment 

Training Manager 

Ma"agers 

Safet> r.~_, .. ,ager 

Tranang Officer 

(1) 

c1; 
(J) 

( 1) 

( 1j 

Training Officer 

Attached to the group 

of trainees to co-ordi­

nate the training. 

<rrom resp~ctive 

disci:·line and plant/ 

deparlmF-nl dej:'ending 

on the Cdlatory of 

apprenl ices. 

c 1 r ina I Assessment 

HE'a::! of lrai:-1i""·g Oeptl. (1J 

lra1n1-.g f./o.;'ia9Pr 

Trana'ig Officer \,. 

. r r o m '· · " ~ ;::; I : :. :-. 5 / 

Head of Tre:1:-1i-.g Departmr'"ll wall nornana:e the c.b:i.e 

rn<?:-1t 1o'led Off 1cers as assessment cornmi ti ee members 

cor.si::ie~ing the category of . Technical Apprentice 

arid O~·tain ar·~ro .. a! of the Director \Personnel'. 

2·: Confidential RPporl 

At i.he end of every quarter (period ) months from the 

1ate of joining), c O"'lfidentiel report form will be 1ep~retely 

filled by Training Co-ordinator {counter-signed by Training 

Manager) and the head of departmpnt/section wt.ere the 

trainee is placed for training). The average of the two 

above ratings will be considered es the performance of 

the lrainttP for the quarter. 
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Sh::>rlcei'Tlin~ if any as reflected in CR form will be come)ed 

to lht> a~prent ices. 

Daily Diary 

This diary is to be submitted by tt-e trainees to their res­

pecti"e training officer e"ery month in lhe Training Centre. 

The lrc1l"ling Officer will check the diary work on e regular 

ba5is and guide the trainee according!)". 

This becomes an important document for the trainee as 

it ha!: bearing on his performance rating. 
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DISCIPLINE : 

CATEGORY: 

Sr. Name 
t·J~. S/S~r i 

1 2 

Code 
No 

--.r- . 
• t' .. 

ASS£SStJC.Nl roRt-1 

( f"or 1-0uarterly Assessment ) 

Assessment : 

Plant 
Area Kno..,;le-

dge ebo-
ut, the 
organi-
sat ion. 
(~o: 

~ 

Date : 

Time: 

R; tirig 
Kriow'e-
d:,je RbO· 

ul, the 
disci-
pline 

(!.10) 

6 

Ell.pre­
ssion 

7 

Total 
f,'larks 

(100) 

8 

Signature of Assessment Committee Member 

Name : 

De.signs lion : 

161 

G .. ~, 

\ 

\ 

•· ~ 

• 
1 

' 

' l 

I 
".41 
•',, 



. 
• .~ . 
I 

~ -

I 

t 

. 
f 

.. 
. . 
. r 

I . 

I 
I 
I 

L I 

I 

I 
I 

' r . 

•.. ~. Ac"-

IN51RUC11°" 10 COMMlll[[ K.MBERS: 

1) During this es!-essrnent, the assessment of the trainee should 

be based on Induction and Orienlation training prograi"!'lmt-. 

2. Assessment sho•Jld be based on lht- job requirement fl.id n:le­

\-a"lt kncwled~e eboul the job of the lra inee, as e•pec led 

from the cadre. 
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DISCIPLINE . . 

I CAlEGORY . . 
Sr. Name 

I No. S/Shri 

I 
"' I (. 

1 

1 2 

-- ': 

~ 

J I I 
' I 
J 

.. I 1 .. ~ 
1 I 

~ 

I 
I 
I 
I 
I· 

' I 
" ·' 

J 
t ' . 

• t ------· ----~-~--.---"----~----- .- Ill -- ~l 

ASS£. SSMLNT r ORM 

( r or 11, 111, and f" inal Assessment ) 

Assessrnent 

Date . . 
Time 

Co:je Plc:;-it/ 
No Area/ Job 

Oeptt knowledge 

(~0} 

} 4 

Ratings 
[•pression 

(20) 

6 

Re' iew of · 
re;:>ort of 
performance 
in pre' ious 
Otr. 

00) 

7 

Signature of Assessment Committee Member 

Name 

Designation 

• . 
: 
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INSTRUCTJa-1 rOR flNAL ASSlSSMENT COMMITT£C Mc:MoERS:-

1. 

2. 

During the asse~s;nent job related trails as :-tentifi·?d will 

be taL.en in account. 

The committee mer-ibers will be objecti\·e while assessing 

the trainee lcee;:>ing in with relavent works area. 

J. The suggestion about trainees abso~ption if any, should 

be based on trainee's performance in the 34 weeks intensive 

training period. 

l.. Committee should be verr o!:>ject i\e while re~ommending 

further course of actro'I. 
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C0'-1 IOCNllAL 

l'"Dl/W PL lHOCHC::MICALS CORPORATI~ UMIT[O 

HJM/W R[SOJRCC:S OC:VELOPMENT S£C11Cl'I 

-: CO\'- IOCNTIAL REPORT FOR TRANEES :-

IMPORT ANT :-

1) JJ.:1~ement should be based on the perfmmance during the 

e:otire period of appraisal and not on isolated incident. 

2) Each factor s"iould be ap~raised indepe:-i:fentl)· and unin­

fluer.ced b) thr rating on other factors. 

3) [,.cellent below a1.erage Rating to be su;-~orted by e"plana­

t in.,f e\ idence. 

Pi:.r•.J~ From 

5~. ;..~~r1~'.J~es 

N~. 

2. lr-.ot1a'.1•e 

3. Co.,ducl &. Beha1. iour 

4 . 

s. 

6. 

7. 

Cc-Opera! 10'1 & 
learn Spirit 

[•;;res~ ion (Oral)/ 
(\'.'r 1l ten:· 

Punctuality & Dir.cipline 

Sine er ity 

TOTAL 

RATING GUIOC 
E•rellent es . 1000,0 

70. 84% Very Good 

Signature &: Stamp of the 
Assessing Officer. 

r.11a~ trnum . 
Marks. 

JS 
1S 

10 

10 

10 

10 

10 

100 

Good 
A1terage 
Below 
Average 

To ----

Meir ks 
ot>t a 1ned. 

60 • 69% 
~o - 59% 
~0°10 

Signature &: Stamp of 
Seclional/Deptt. Ht.?,.d. 
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CRAPTIR 10 KMVIROtftllllT I.MD ICOLOOY 

1. GIMIRAL: 

Environllt9ntal protection is the subject of a large 

number of Laws, Regulations, Conventions and Practices 

prescribed by thQ National Government coupled vith 

int9rnational Conventions and Agreements vhere in both 

th.;; gov~rnllh:;nt and indu:stry undertake to ensure that all 

due care is given to conservation of natural environment 

whilst. at. the same time · providing the industrial 

deviiilc.pm;;.nt th.., country needs. "To defend and improve 

the environment for present and future generations has 

bec•:,IDE! an imperative g03l of mankind" as qouted by 

Stockho~ conferenc6 ~r~clamation <1972). To this Af\PC 

approach for environment and ecology CE&E) management 

should comprehensive on the basis of most 

r6ali:=ti·:- envir·:·n mental standards to be attained and , 

maintained for the satisfactory quality of life 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 decradation of E&E. 
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(ii) To comply with all regulations stipulated by 

governlll4!:nt for air and vater quality. hazardous 

vaste, land use stri.ctly in 

construction & operations of the units. 

(iii) To encourage, support and achieving 

realistic environmental standardE and impr•::>ve 

enviro~mental management. 

(iv) For better enviromental management, share vith 

others nev methods and techniques being developed_ 

(v) To co<"lperate vi th government industries and 

in eEtablishment of 

criteria and standards vhich relate either to 

owr1 o~rations or the use of own products . 

(vi) To keep informed the employees, authorities and 

the public about the environmental activities. 

(vii} To anticipate and have long range plan for th~ 

future environm'=ntal needs. 

(viii)To organise environmental audit periodically to 

working of pollution control 

activities. 
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3.INYIROlllllMTAL llAMAGlllKllT. 

The ~as11rir;s taker1 by ARPC to protect and conserve 

"::nviromao:nt are highlighted beloil: 

3.1 CLillATOLOGY 

Climatic factors like rainfall, ambient temperature 

~vaporati·~n rat~, clc·ud-·:=c•ver, and radiations have 

si~nificant ~ff~cts on th~ quantity, quality and 

biological activity of th~ wast~ waters and their mode 

•:•£ disP9rsion and disp•:>.sal. Winds have prc·found effect 

•=•n t-h<P dis~rsic·n of ~a:=t~ ga:=<!!s in atmosphere. Design 

basis ~onsid~r<Pd £or e££lu~nt treatment and waste 

disposal system by ARPC, are 

T~mp~r~tur~· Dry Bulb: Max 40 C, 
(Process 

Min: -lf (' 

desi~n) (highest recorded: 

lowest record<!:rd 

44 c 
-28 C) 

W~t Pulb! Max 21 c ffor Air coolers) 

R9lativ~ humidity! Max 86\ fin January) 

Rain Fall: Max 80 mm 24 Hrs. 

Max 40 mm 1 Hr. 

(Roain7 a.on thso- N.ovQmb&r through April) 

~~roswtl•ic preasureA; Min-&02 Max-818 Milli Bars 
averag&-810 Milli Bars 

Wind~Prevailinc direction: West- East 

Velocity! Max 120 kmph (at lOm above grade) 
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The veather c<.1nd1t1ons indicate t._e presence of FOG and 

ICK. Dust storms are comaon at and around site area. 

Frost line is 1.0 K belov arade level.Water table i& 15H 

(approx.) ~lov grade level. 

3.2 MATIB SOPPLY 

WATER holds the key position aJDOng the major utilities 

requir~~nts of ARPC. It is r@quired for process 

cooling water, D.M.water, drinking Fire fighting 

washing horticultural activities, etc. 

Froesh wat;r,r requirement estiaated as 1000 to 1400 M3/hr 

which will ~ met from tube wells around the complex 

area. 

Water q~ality in general is 

PH 

Total Hardness 

'M' Alkalinity 

Chloride 

Sulphate 

Nitrate 

Potassium -K 

Sc.dium -Na 

7.5 

165 

152 

0 

5.4 

14.3 

18 

0.39 

14 

<0.1 

mg/l as caco3 

CL-

S04-

N03-

K+ 

NA-

MN++ 
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Iron-FE <0.1 FR 

S1!1c&- 5102 14 5102 

Total dissolvo.solids 225 

Suspended solids 4 

Coraducti"t;ity 311 tlicro11h.:•s 

3.3 lffLUINT TRKATl!KNT AHD NASTI DISPOSAL SYSTIM! 

Thie is a P'.t·~k-~~e unit . Unit contractor is M/S Snam 

progetti.Italy • who are the ON. SHORE contractor for 

the off-sites facilities. 

Thf:: t.asic df.;Sigr1 s~cifications for this system w~re 

finally revised on August.9 1991 . 

3.3.1 AQOKOOS IFFLOINTS : 

{ i) CLEAN WATER C'•llected in the sewer syEt.em 

eb&ll bi<; trei:i't.er.l for use af: make-u:r f "r ·~·:u:•lin~ 

wa.ter. By M'::l'::b?.nii::al treatmr.nt, coar&~ EO:• l irJ;; , 

sand. sediroerital S<.;lidr:;. (by gravity) will be 

rem<.;ved from this water. 

Ab<".;1Jt 10000 m3 of water will be expected to be-

recovered and the rest will be allowed by a 

overflow through wear to surface water drainaie 

outsid~ the complex. 
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(ii) ORGANIC AND OILY NAZTK WATER SYSTEM CONSISTS of 

collection of contaminated storm v• .ter from 

' 
1 

polluted paved area. drainage of condenEate from 

utilities area oil tank including organic 

process vaste water. In primary treatment 

coF.lrse solids, free oil.floating and settling 

solids shall be removed_ 

Th";n this effluent will be mixed with sanitary 

waste water for removal of biodegradable organic 

pollutants. After chlorination it will b~ mix@d 

with inorganic waste vater £or •t"3rtiary 

treatment· to remove dissolved solids. Treated 

reu~ec a!:; 

cooling tovers. 

(iii) SANITARY WAS1E WATER collected from process and· 

common buildings is pretreated in underground 

septic tanks. Then this will be p\.lmped to 

·A~ration stage· to mix with crganic and oily 

waste w<tter ::Or biological treatment . 

(iv) INORGANIC WASTE WATER COLLECTED from blow down 

and side stream filters of coolinc towers,from 

raw and pottable water treatment,intermittent 

boil9r - blow- downs, Jsed C,W from PBR unit. Thi~ 
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mixed stream will contain suspended and 

solids and vi th PH in acceptable 

After removal of coarse solids by 

·- --. .. 

dissolved 

range. 

a bar 

screen, this stream will be mixed wii:.h 

treated organic waste water. 

HIGH SALINITY WASTE WATER stream having ~otal 

dissolved solids(TDS} not exceeding 3000 mg/L 

and the organic load which can be taken care of 

in biological process, can be consijered as 

recoverable This streams are led through 

separate sewer evaporation p<.·nd 

after neutralization and oxidation. 

The streame are 

a) Neutralised spent caustic from olefins unit. 

b) Neulratised water from B.F.W treatment, olefins. 

c) Neu~ralised regenerative wat~r from D.M unit. 

d) Catalyst preparation from HDPE unit 

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

3.3.2 LIQUID AID SOLID NASTIS: 

(1) LIQUID NASTES are hydrocarbons spent 

catalysts with hich pollutant orcanic. fuel 

oil. Solvents and by products like ollgomer 
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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 vill ~ pumped and 

collected in dedicated tanks.Toxic,hazardous and 

having high viscosity vill be collected in drums. 

(ii) SOLID WASTRS are of tvo types. 

(a) Organic and hazardous. 

{b) Inert organic. 

(a) Organic and hazardous solid wa3te contains 

hazardous organi~ compounds or substance~ 

having disagreeabie smell. These streams are 

spent catalyst from AA.waste prepolymer from 

LLDPE. PE wax from HDPE, waste rubber 

from PBR, organice sludge from waste water 

treatment.etc. Organic solids from process 

units will be transported and burnt in the 

incinerator. 

(b) Inert organic solid wastes are waste 

polymer powder from LLDPE, HDPE. 

PP while inorganic solid wastes are alumina 

-sulfur contaminated zinc-oxide and zinc-

sulphate from PP, chemical sludce from the 

waste water recovery sections This wastes 

will be collected and taken to landfill 

outside thu complex. 
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3.3.3: AIB POLLUTION~ 

APPC to achieve Air pollution standards, as per 

Appendix-4 Engineering standard. 

contract vith MC and UC. 

Pollutant 

sulphur dioxide 

Hydrogen sulfide 

Carbon m':moxide 

Particles 

Hydrocarbons 

Nitrogen oxide 

Turbidity 

st~mdard 

0.03 ppm annual avg. 

0.14 

0.50 

9 ppm 

daily 

3-Hrly 

8-Hr avg. 

35·. Hrly .. 

75mg/nm3 annual avg. 

26C-roginm3 daily avg. 

0.24ppm 3-Hrly avg. 

0.05ppm annual avg. 

O.Olppm Hrly avg. 

20% 

Specs. under 

Nor to exceed 

2ppm 

O.Olppm 

To achieve this standards it is necessary to 

calculate pollution concentration from emission 

source. ·statistical Gaussian Approach· is useful, 

although assumption for the concentrations of 

pollutants from stacks,chimneys follow "binomial 

probability distribution· in the vertical and cross word 

direction,downvard from the source. 
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It aives useful information to decide the height of 

stacks and chimneys.Ground level concentration (GLC) 

can be calculated from · Pasquill • formula. After 

commissioning the complex.all figures must be verified 

by using mor1i toring system. Experience shows that 

calculated concentrations are higher than the measured 

values. 

Pollutant concentrations due to fuel burning are 

controlled by using low sulphur free/natural gas and 

raising chimney/slack heights above 100 meters to 

achieve maximum dilution with ~tmospheric air. 

All hydrocarbon emissions from process equipments, 

safety valves etc ,s·hould be ·=onnected 
... _ 
\...•-· 

flare system. Stack emission maniroring for S02.~ox,SPM 

and hydrocarbons by continuous monitoring sys .em if:i 

ADVISABLE . 

3.3.3.1 AMBIENT AIR MONITORING: 

Ambient Air Monitoring provides unbiased data on 

pollution levels and trend5. 

System consists of. 

{i) Measurement of specific pollutant- concentration 

in ambient air. 

(ii) Transmission of measured data a data 

collection centre. 
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(iii) Comparision of measured pollution levels vith 

acceptable values. Processing of measured data i~ 

useful for prediction of future pollution levels. 

• 
1 

I For emission meas11rement, the measuring 

.. I 
~quipmerat/arrangem~nt provided be or, 

stack/chimney which provides exact data on cvutribution 

~ I r 
of specific source to the atmospheric Iollution. 

i ,, Air DY..•ni to ring cari be carried out fc.r pollutant 
t I j 

) I 

levels to be protected. Aleo th"!: in 

th~ meteriological forecasting this data 

build up 0£ on probable 

r. 
I poll11tion which car1 cause dam.l.ge to the en·lironm~nt. 

• I .. 
fil 

·~ ~ I 
~ 

Ambient Air monitoring system consists of monitoring 

stations witb microprocessor data bas~d. 

acquisition and auto - calibration facilities, capabl~ 

; 

I I c! autom~tic ~~ropl1n£ and analysis of pollutante. 

I About four to five such monitoring stations within 
, 

I 
comi:•lr:x ar~~ arid there ehould be one meteriological 

I direction.rel6tive humidity, temperaturg, rainfall, 

I 
I 17tl 
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solar rad· - ~ion and precipitations. Such £iv& a;tati.oni:; l ' 
1 

f crm a n~t.work within the complex area.In this 

complex be monitored are components to main 

I 502,Nox,Dust-SPK,HC,CO,Data received at the .::entriill 

I 
stbtion is recorded The net work has also an ala.rm 

system vhich gives an alarm at the control station 

I wher1 any p.:,llutant lF:vel exceeds beyond &tandard 

value. 

I 
J' I ,. 

Location of monitoring stations may be 800 meters away 

from stacks /chimneys where rtax i rn:rn~ 

\ I concen tration is expected. 

·~ 
I 

~ I similar analys~rs for pollution level measurements in 

\ and arouna the complex. The same can be u5ed for 

I checking the permanent stations also. 

I 
' 

I 
3.3.3.2 NORK INVIROMllENT MONITORING: 

I Under "Appendix U" Engineering standard specification" 

of on-shore contract with Managing Contractor and 

I 
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Contractor for off-site facilities. the work area and 

living area limitations have been standardised as 

under: 

Pollutants 

Sulfur dioxide 

Nitrogen Dioxide 

Hydrogen Sulfide 

Met.by l mercapt.arl 

Ethyl Mercaptan 

Butyl Mercaptan 

Propylene 

Ethylene 

WORK Area LIVING Area 

2 ppm 8Hrs Avg. 

3 

5 15 Mts Avg. 

10 

15 

(I ~ •. 
• OJ 

0.5 .. 

0.5 .. 

8Hrs Avg. 

15Mts'' 

8Hrs .. 
-6 

9*10 mg/m3 
f or20 mts 

1.5 ppm for 24 Hrs. 

0.5 ppm for 1 Hr. 

It should never happen to receive more than Fvur Times 

the 1i HTS. Avg. limits rlilring any 8. HR working period 

and occurance should not ht: less than 60 minutes. 

Above standards &re to be met by sound engin~ering 

practice followed for design of units and good 
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operational control.The work environment aust be 

monitored by detectors and dragger tube once in 8 Hrs-

in each uni~ Fesults to be recorded for trend analysis. 

During shut-down v~en pollution levels could be 

higher.protective appliances should be used. 

Detector system could be mobile one with printer. 

3.3.3.3. HOISi POLLOTIOll 

General criteria for annoyanc~ due to noise/disturbance 

'1ith sleep, W(lrk etc. are given in noise 

levels. The unit of measurement is Decibel measured by 

Decibel meter Industrial Noise as measured at the 

bouridries of eurrounding re£idential ar.:::as i& normally 

in the range of 50-60 decibels. 

Noise standards as per cr.1ntract to be fr.Jllowed for ARPC 

are: 

Workine Area: 

Noise level :(db) 80 85 90 95 100 105 

Duration 16 e 4 2 1 1/2 

110 115 

1/4 1/8 

Comparative ficures of noise standard as per Indian 

Government prescription: 
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' 4 Industrial Area 75 (70) figures in bracket 1 

1 
Co1D1Dercial Area 65 (55) are for night time 

Residential Area 75 (45) others for day time 

I SileTtce zone 50 (40) 

I ARPC may like to check vendors specifications for noise 

.. I 
producing equipments.In case the level is higher.then 

sound - proof cabins can be provided to the operator~ 

I vith suitable communication. Noise levels measured in 

similar complexes is normally in the range of 60-65 
_, I ,, Decibels vhi~h ·-:ar: be C•:>r:~id~red fairly good. ARPC 

' I • 

may arrange survey of noise-levels during complex 

operation for day and night and record as base a 
•' 

, . I ' .. ~ 
'~ 

I 

level data. 

A further noise-level be decrease in the can 

~ 

I 
achieved by selection of trees to be planted around 

the complex as a 'gre~n - belt which can be a 'natural 

I filter' to reduce SPM,Pollution and Noise level. 

, 

I 4. DVIROlmDTAL IlfPACT ASSISSllDT:(IPA) 

I EPA has recently becom~ cenerally acceptable study for 

decision makine and has been made 'oblicatory' in 

I development proposals' .It is a formal study process to 
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be used to predict the Environ.ental Consequences of 

proposed projects and operating units.The aim of an ElA 

is to ensure that the potential problems are foreseen 

and addressed at an early stage in the project planning 

• 
1 

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 faciliti~s. 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.It relates to the existine air 
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quality, ~teriology, vater quality, land-use pattern 

socio economic factors.etc. Study is recoB11Dended for • 
1 

period of 3-4 months preferably winter months to 

access the impact on the area. 

(111) COHPREHKNSIVK - KIA STUDY: 

~11bsequ-::ntly. compreberisi ve EIA study is undertaken for 

12-15 m<".>Itttis covering 3-4 seasons. Over and above the 

data under r1.ipid EIA study , f olloving other factors are 

(a) Tr..-JJography of sit~. 

(b) Number of old r,,r new monuments of national 

importarace existing which may need protection 

from gaseous emissions. 

(c) N111nber of large arid medium scale industries around 

prr,..ject site. 

(d) Within 10 km of radius popul3tion as per l3test 

census and nature of activities of theirs 

(e) Data on fisheries.drinking water and agriculture 

water supply systems. 

(f) Waste water ceneration and disposal system. 
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(g) 

(h) 

(i) 

( j) 

I 

(k) 

. ,...,.-. ---=---=.---- ·---- -.--.. ---

Meteriological data of Iranian Meteriolagical 

Departaent 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 collected 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 ~ases.expected to take 

care of fugitive emissions. 

A computer study may be prepared on 

available process information with certain 

assumption to estimate GLC of specific 

pcilutants The resultant air quality should be 

well within pollutions standard issued by 

Government. 

Other facton~ like hydrology , soil , flora, wild 

life.agriculture health may be included in EIA 

study. 
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I For continuing EIA study ,an experts assistance is 

advisable for a period of 2 years. Involving ARPC 

I 
I 

engineers and aan&aement during study ' 
1 

period will 

develop the skill for conducting such KIA study for 

future expansion and new projects by ARPC. 

I 
5- KHVIROlftllHTAL ANARINISS: 

.. I 
(i) TFAINING - Speiclised training can be planned in 

Ill I th1=.: ar1=.:a of enrironmental management for tho:. 
~. 
".!; 

l I i 
! 

I _, 
' 

employees working in the effluent treatment plant, 

in th".: units, central waste water tr~atment plant, 

th0se WJrtirLg for air survey / moni t·:iring, 

harLdling hazardous and toxic waste. The training 

f. 
I 
I . 

a 

·~ ~ I 

~e pro~id~d through National Iu~t~lul~ 

in similar plants like refinery. the 

fertilizers and petrochemicals.Also short duration .; 

seminar ar~d work shops could be arranged for the. 

~ benefit of middle and senior level conce"rned 

, I rr1!'l.TL1.t.gers. 

I (ii) CAMPAIGN-For creating and enhancing environmental 
' 

I protection and conservation consciousnees and 

aw~r~n~s~ in employees and community , a well 

I planned campaign like celebration of, environment 

I 
day displays by posters/exhibition publicity by 

I 184 

T 
t 



--------------------- ----

--------.<::~~--- ~ ~---~ =--~-- ·----- ---. ...._....__... - -
- .. ---------

\ 

• :-

video-films.house magazines, etc should be _., 

in 

f ' civil 

1 
1 
~ 

organised Awareness can be created 

neignbouring public with the help of 

administrative authorities. 

(iiUARPC can strive continuously to achieve base-line 

environmental conditions by organisational 

&.Jlpr4">&.ch. Cont.inuous training is provided to all 

employees. shop-floor workers for motivating to 

minimise use of water and segregate effluents. 

6- KCOLOGY: 

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 trea~ment facilities however 

experience of 1.~perating facilities of such unit shows 

that ai t~rnative mode of utilization of treated effh1ent 

!hould 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 u&a 0£ 

treated effluent ~eting agricultural standards of water • 

! ' 
1 

for ar~wina various crops.vegetables.ornamental plant~ 

and to study the effect on soil.growth of plants yield 

and toxi~ological effect of residual pollutant& on 

agric•ll tural produce &.nd sc,il. 

Trl";e.ted -:ff luent may be also used for tree plantation 

-!lrour1d .-;•->11Ple:it boundary in 8 width of 500 meters-called 

a green belt·. Trees selected for the belt will be 

canopy r_,f hardy v.!lriety available locally. Such green 

belt help in control of pollution and noisQ 

For affor~;tatlon ~ ~~h~m~ cf d~v~loping a waste land in 

nearby oa~:oa can ~ t.waken 1·p. This development wi 11 be 

associilt~d wit.h t.h~ activities of horticulture.forestry, 

d~v~l~p~nt of wiid-lif~ and bird-sanctuary. Such land 

would pr-:ivid-=- forest product~ grazing land for 

of vater-t.abl5 in the area and attracting 

monsoon clouds for better rains. 

• 

Horticutural activity includes aesthetic landscape, 

lawns and Carden development .Also for water 
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I conservation drip vater irrigation, sprinkler system " ~. 

I 
I 
I 

$ • 

' ~ 

1 
:.? 
'-

.. 

greenhouse etc. can be considered by utilising HDPE, 

LLDPE pol,,.er in the form of pipes, sheets. nozzsles. 

etc. A vaste vater pond vith LLDPE sheet lining can be 

created to study effect of residual pollutants an fish. 

' I ' "' 1- ORGAlllSATI ORAL srr-OP 
I 

1' I ~ 
Basic set-up has been suggested as per the attachment 

" ~ No.l. Also an estimated man P'~wer and broad functions 

~ I are given the set-up can b€- m-~dified as per the need of 

! 
I 

I / 
ARPC now and in future. 

' 
' ; 

J I 
J. I 'U 

·~ ~ I 

8-JOB FOMCTIONS:(Ref Attachllent 2) 

1. SR.MGR/MGR: 
.J 

Duty post One. 

Qualif lcations Graduate or post-graduate in chemical 

" engineering. 

I 
I 

' 
At least 10 years in the field of operation 

I maintenance of effluent treatment plants air 

I 
surveys, manage..ant of toxic I hazard wastes, 

preparing technical reports knowledee of national I 

I international standards of liquid cas air i. 
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~ I -
I solids - pollutant levels environmental audit.impact 

, I 

I 
I 

assess.::t1t studies 

' 
1 Duties: 

I rQports to tQchnical mana~er. He executes 

I 
Qnvironllhi?ntal protectiGn measures,policy formulation 

impl~mli\nt~tion o.f schem"'s.He advises and assists 

.. I :all units /plants , oth<iir d~partments and senior 

m:an:a~~m~nt ~x~~utivQ& in all matters related to 

I ~nviron!IKlntal aspe·~ts. Hain ta ins records and 

JI' I ,,. 
;; t:a tu tc0ry requirements.organises 

on ~nvironmental s~ience for 

~ I 9ngin~ers,olficers of the company . 

~ 
l 

I . . 
l .. ~ 

'~ I 

~- MGR/Asst.MGR . 

~ 
I 

1 
Duty post 

" Environmental protection 

I (lne Ecology Management. 

I Qualifications 

' 
I 

1n Chemical Engineering, Environmental 

Engin~erine,. 

I Experience: 

I 7 y•a~s in the fi~ld of oparation and 

:r I 188 
r 

J 
t , . 

I -



~ 

~ 

s: ..... 

-

, ,,, 

' 

·~ '~ ~ 

~ 

t 

I 
I 
I 
I 

·1 
I 
I 

- I 
I 
I 
I 

~· I 
I 
I 
I 
I 
I 
I 
I 

~ 

r 
r. 

I 

·-·· ..... ·----=-=---~- '----------- - -- If 

maintenance of effluent treatment plants, air-

monitoring. air- pollution control equipment& 1 

ecology !>ystem. 

Duties: 

He shall be responsible for conducting environmental 

audit of liqui~. solid, air pollution and suggest 

rQm~dial measures oversees impl1D4!tntation of technical 

schem-z.s-prepares scope for studies to be carried out 

by outside ~xperts/agency coordinates EIA studies for 

plants,major expansions etc. Ecol·~gy 

Manag~r /Asst . Mgr.shall develcp horticulture in 

consultation with units in the areas I spots 

availabl& in the complex.and township. Develops 

methods of wat<:-r mang'!fment by utilising treated 

effluents gardening tree planting and 

horticultural activities , conducts experiments on 

sc0il agriculture -produce, trees on toxicology due to 

utili~ation of treated offluent . 

3. ENVIRONMENTAL ENGINEER 

PROCESS ENGINEER 

AGRICULTURAL ENGINEER (Horticulturalist) 

Duty posts 

Qualifica­
tions 

one in each area . 

Graduate in relevant field. 
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Experience: 

2-~ years in o1Kfration of treatment plants in 

refinery, fertilisers or petrochemicals. 

Duties: 

u~ shall be responsible to collect information data 

~£ •ll units and treatment plants daily. Maintains 

r~~ords on liquid, air solid treatment plant - survey 

reports ambient air and emission monitoring data, 

pr~par.;.s water balance, calculates plant 

4. TRAINEE ENGINEER 

Three 

Qualifications Graduate in Engineering. 

Exp<Sorience NIL 

Training poirriod Minimum one year. 

5. SENIOR GARDNER 

Post One 

Qualifications High school 

Experience 10-15 years in nursery , eardenina • 

ornamental plants in bie parks/1ardens. 
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Duties develops gardens.nursery in complex and 

township. 

6. GARDNER 

Posts fifteen 

Qualification Read and write in Farsi language 

Experience .. 3-5 years in gardens. parks, nursery 

7. WORKERS 

Posts Twenty 

P~ad and write in · Farsi' language 

Experier1ce Tree plantation and manintenance or 

forest , agriculture works etc. 

9- CONCLUSIONS AND RKCOIUIKMDATION:-

(1) For proper cor1t.rol of effluents at the battery 

limit ofthe plant/unit, MONITOR ONCE DAILY-FLOW, -

PH, COD, BOD, Hydro Carbons, TDS,Oil and Gr~ase. 

At ceritral treatment facilities , Hydrocarbons, 

phenols, ~ulphides pathogenic bacteria , dissolved 

oxygen.BOD COD.PH should be measured 

continuosly. This is only an outline of measuring 

parameters. A well-developed analytical support 
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I and procedure need to be developed to monit.or 

and apply remedial measures for such treatment 

I plant. 
j ' 

I 1 (ii) Wherever possible sell the solids and semisolid 
:~ 

waste rather than incinerating or disposal by land 

I -filling Incineration is expensive and creates ' -· 

I air pollution. Alternative method like 
~ 

' microbial degradation should be explored. 

r I Landfill should complex ...: area be away from the 
-,, 
·; 

Ground 

I 
site- water contamination should be 

i 
il checked around the waste disposal yard. 

I 

,/ I (iii) Fo.)r Air P·:·l l t1tl C•ll, measurements of 502 NOx,HC and 

' I SPM to determine GLC ~an be started. Emission 

I 

1. 
factors like gas flow rate temperature 

I pressure molecular weight moisture content and 
-;t.-1 ' 

·~ 
_ . .) 

~ ioni:.=.ation potential available in UC can be 

I calculated For solid waste,analysis of Carbon, 
\ 

I Oxygen, Nitrogen, Water, Sulphur, Ash, Calofic 

Value, Toxicity and Corrosivenes~ should be .. 

I 
. ~ 

obtained from UC ~nd MC for similar operating 
, 

I 
plants. -. 

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

I ambient air quality - locate the place where fl 

': 

I 
maximum concentration will occur to control ·r.' 

emission source. 

I 192 
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(v) Provide aabient air monitoring net-~ork in ARPC 

with Central Control Room - This vill provide 

record and action required to stop abnormal 

pollutants discharce 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 <.>therwise redesign of incinerator cannot. 

be ruled out. 

(viii)Expertise technical assistance after the 

commissioning is advisable. Expert would assess 

the necessary improvement measures for the 

existing control system. 

l 
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CRAPTD 11- RISI: ASSKSSlllllT AID DISASTIR IWIAGllllllT 

GllllBAL : 

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 IDE'ans 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 incident which is likely to affect people both on-

site· and 'off-site· 

Major hazard installation possess the potential to cause a 

major acciden~ as one of ~he following; 

(a) Release of toxic gases in .. large·· quantities which are 

lethal or harmful at considerable distances fro~ the 

point of release. 

Cb} Release of extremely toxic substances t,bough in 

"kilogr3ms .. quantity which are harmful at a consldera-

ble distance from the point of release. 

(c) Release of flammable liquid or gases in "tonnage" 

quantities which may burn or form an explosive vapour 

cloud. 

(d) The presence of unstable or hi•hly reactive materials 

which aay explode. 
196 
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HAZARD eotrrROL: 

Apart from routine safety and heaitb provisions. special • 
1 

attention should be paid by competent authorities to aajor 

hazard installation by establishing major hazard control 

system: 

(i) Information to include. 

Technical • about design and operation. 

- Ab.~ut the hazards identified and documented by safety 

studies. 

- Details on management of safety 

About safety pre·::autions to prevent major accidents 

and tbe 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 .:1.)uld lead to a fire and explosion or a toxic 

cloud dispersion. This can be achieved by hazop study or 

check lists 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) Blast waves, over pressure and missile 

effects in cas~ of explosion. 

Cb) Th~rmal radiation. 

(c) 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 ; 

{a) Good plant design and installation including the use of 

high standard components. 

(b) Regular plant maintenance 

(c) Good plant operation 

(d) Good management of safety on site 

(e) Regular inspection of the installation vith repair and 

replacement of components vhere necessary. 

Works Management should consider possible causes of major 

accidents including = 

(a) component failure 
(b) Deviation from normal operation 
(c) Human and organisational errors 
(d) Accidents from neighbouring plant or activities 
(e) Natural occurrances and catastrophes. 

For SAFE operation, Works Management should ensure; 

{a) 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. ' r (c) To investigate_accidents and near-•isses and report to 

coapetent authorities. 

RAPID HAZARD ASSISSllDT DTBOD: 

There are tvo proven "Dov Index· and "Mond Index· methods 

for Rapid ilazard Asessment of various sect.ion of a plant • 

or betveen independent plants - out of vhich Mond Index 

is widely accepted by statutary authorities. administration 

and insurance companies for determination of hazard poten-

tial. 

Mond Index approach is same to that of World Health Organi-

sation {WHO)"s Rapid Environmental Impact Assessment CEPA> 

technique . 

Hond Index have application in design and technology 

optimisation, layout of plant secti.:·ns to prevent DOMINO 

effect, desigL of safety barriers(baffle walls), design of 

evacuation avenues, access for hazard-specific emergency ' 

services .protection control and design 01 safety system 

operating procedures • su.,ervision , intensity and diversity 
• of trainin& , on-site emergency planning etc. 

MOND Index assist administration for guidance on nev plant-

sites, inter-plant layout criteria, priority of safety 

inspection, basis of safety audit, capacity and reliability 
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~lanning of intrastructures and offsite emergency services 

and action planning. For insurance company it provides 

design of sliding scale premium, rebates for specific pro-

tect.ive systeas: 

Mond Index Range Qualitative Statutory 
(overall Risk)-R Risk category processing code 

0 - 20 Hild A 

20 - 100 Low A 

100 - 500 Moderate B 

500 - 1100 High Gr.I c 

11(10 - 2500 High Cr. II c 

250(1 - 12500 Very High I' 

12500 - 65000 Extreme D 

> &5oou Very extre~ D 

here R - Ov~rall Risk 

A - Interview of industry 

C - Examination of off-setting criteria and drawing 

up of ON/OFF site emergency plans 

D - Review jf ·c· by'rnajor hazards advisory commit-

tee· 

llsing above Overall Risk Range(R), separate element of 

plant within complex can be classified and necessary action 

to •itigate the same can be initiated. In the enclosed 

Attachment-I ..... , procedure for determinina Mond Index is 

civen for reference. 
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Nullf'!rical toxic load range is under development. Howevar, 

I Toxic Hazard Index Range - T is available and given as .... • 'fl 

I 
I 

follows:-

1 T.Range Category T.Range Category 

0 20 Light 300-500 Very High 

I 20 - 50 Lt"'W 500-700 Extreme 

I 50 -100 Mode1·ate >700 Very Extreme 

100- 300 High 

I To o?nsure reasonable completeness and comparability the 

,. I ,,. hazard assessment should follow formalised Method: 

As a first step. preliminary hazard analysis to identify 

\ I toxic release. fire. explosion. release of flammable 

·~ 
I 

'~ 

I ~ 

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 I tempereture gauges to be con-

I sidered as events inviting accidents. This will help 

I 
in identifying which unit or procedur~ r~quires more 

examination. , 

I Next,Hazop study is carried out to examine every part of 

design, its intention, deviation and possible hazardous 

I conditions. 

I 
Finally accident consequence analysis is carried out to 

determine potential major accident having its effect on 

I complex, workers, neiehbourhood and on the environment. 

l 
J 201 

t 
~ 



-------------------- --- - - -

.. '!.9 P'-~ 

• - .. 
.. ! ... 

I t'! "'; 

I ! . 
' ' 

~ I -
I 
I 
I 
I 

" I 
' I ! - I 
I 
' I 

I l" 

I 
' I ,," 

\ I ; 
J 
j 

I . ' 
1 ... ~ 
't I 

" I 
I 
I 
I 
I 

f I t 

' 
J 

t 
\. 

i. 

- ------~ -

I 

~-

_ __. ....... + ·-~ ..... --- ------=--=- ~-·---~----- ---·-- .... 

Kond Index formula is aiven in Attachment-2. This c~n be 

used with f oraoing procedure for risk-rating 0£ tne 

plant. 

ACCIDINT COMSKQOIMCI ANALYSIS: 

DATA! Ca> 

(b) 

(cl 

ne~~ription of the accident 

Estimation of released quantity 

c~lculation of dispersion of material rele&sed 

Assess~nt of h:.rmful effect. 

The data can be us~d for finding requirements of pr~tective 

msasures like Fire-fighting, Alarm systems, or Pressure 

P&lief systems. The techr.iqu·~ should Include physical Models 

for dispersion of pollutants in the atmosphere , propagation 

of biast waves, thermal radiation, etc. 

More sophistic3ted method for individual parts of a plant 

such as control system or other sensitive components to 

assess accidents in more detail according to their occurance 

fre~uency,method of graphic description of failure sequences 

and the math~matical calculation of probabilities can be 

used.Event Tree Analysi3 and Fault Tree Analysis where 

necessary can be ~sed. It gives indication of optimization 

of th& releasibility and availability of safety system and 

•hould ~ applied to aenaitive components of major hazard 

plant. 

Illustration of FAULT TREE is given in ATTACHMENT 3. 
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I RisE Assessment Study is usually carried out by experienced 

I consultant in the field since study includes in depth analy-

sis of hazardous events.This vill need computarised calcula-
·~ 

I tions of prrJperties of chemicals , reaction kineticE. pr•'.:'cess 

I 
parameters,hazop-hazan studies,fault-tree analysis.probabil-

ity of accident occurance along with dispersion calculation 

I 1.1.eir.g ~teriological data. Main steps of risk assessment are 

system description.hazard analysis.modelling and data-a~aly-

I sis , accident probabilities , accident canseqnences , risk 

I 
deter-mination ~nd decision-making. 

,., ,. I DISASTKR MANAGKMKMT: ON-SITK KMKRGKNCY PLAN: 

' I 
After thoro1lgh assessment of the risks and hazardE associat-

ed with petrochemical completex,On-Site EMERGENCY PLAN 

·~ 
I 

\~ 

I 

~hould be prepared.Main objective of the PLAN is to localise 

any emergency and eliminate , minimise harmful effects ..:in 

people.property and environment. 

" I The PLAN is specific only to deal with emergencies which can 

I 
occur at site and which can be controlled or ccnt~ined 

wi tt1in complex area.The plan pin-points the role of key 
I 

I persom1el d'iring an emergency and lays do"n vell-defined 

procedures to meet such situation.For On.site EMERGENCY PLAN 

I followin& elements are considered . 

I (a) An asseesment of the nature and dimensions of the event. 

(b) The foreseera probabilities of its occurrance . 

I 
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(c) Formulation of ·planned liaison vith variou5 

groups/~gencies including emergency services 

(d) Laying down of procedures for 

(i) Raising an alarm 

(ii) Communication within and outside complex. 

(iii) Appointment of key-personnel and fixing their 

duties and responsibilities . 

(e) Role of the incident controller/chief controller. 

< f) SettirLg up of emergency control centre. 

The PLAN has been set out in such a way as to enable the 

designated personnel ~~ the site of incident to initiat~ 

actions bottL wi thir1 and outside the works at the ear 1 iig,_t. 

All requirements for drawing upon the emergency resource.E 

such as personnel &nd eq~ipment and also assembly point.E ar~ 

Wf.;ll defined. 

Plan also dQfinQS r9sources exist at works to carry out 

various opsrations in conjuction with emergency services 

keeping in view th~ time factor. 

R&gular ~ock.drill~ are a part of routine operations. Care 

for availability of personnel during 

~!lQnt h~ur- to m~~t with ~mergency.Thus ON.SITE.PLAN has 

an over all approach to manace any situation to prevent loss 

to human be!ng·li , property and environment. 
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I orr-SITI llllRGlllCY Pl.All : 

I Th~ 'off-site emergency plan· deals with those incident5 

' ·I 
I 

identified in the ON-SITE-PLAN which have potential to hara 

! the ~rs0ns or affecting the surrounding of complex.PLAN 

should have flexibility to deal with emergencies other than 

specific&lly covered under ON-SITE PLAN. 

I The OFF-SITK KMKRGKNCY PLN should include organisation 

.- I having command structure.varning system,emerg~ncy control 

centre and names of key personnel and their reEponEibili-

I ties. 

,,,. ,. I Communi-=atic·n , specialised emergency equipments. information 

about hazardous chemjcals , list of voluntary organisations, 

' I meteriological data. transport evacuation centres.ambu-

I 
·~ 

iances,first aid,public information by radio,TV/etc. are the 

important aspects of the emergency plan. 

'~ I ~ 
The off-site emergency plan provides guidelines for the 

\ 

I irdivic:i1J3l/ci:-.llO?ctive r<:•l€- during tl1e emergen·.:-y . It als•.:> 

~~rves a~ a ready reference to all the agencies like 

I fire , medical services , civil defence.district administra-

I tion , etc. for taking immediate actions. 

I 
It is advisable to establish jointly with adjoining refin-

I ery,near the complex boundry a central control room This 

I 
will be manned round-the-clock with good communication 

net-work.The control room will activate and mobilise all 

I 
~ • 
' ! 
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' 

the ?'#;sources in case of e.eraent situation when OFF-SITE 

emergency plan is required to operate. 

' 
1 

Simulation exercises at least once in six month should be 

conducted to cheek the effectiveness of thB plan. 

On every situation of emergency , after it normalises.causes 

of occurrance should be collected and the weaknesses in the 

OFF-SITE PLAN should be rectified. 

I 
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INITIAL 

ASSESSMENT 

I 
REVl!lr 

OFPSITTING 

-
-----=- =. -- ---- --- -- -- - -

aT'tACll JitO.l 
( ltSF. P-a) 

MOND INDEX PROCEDURE 

I DIVIDI PLANT IN TO UNIT I 
I 

I CONSIDIB FIRST I If IXT UNIT : 

I 
IDENTIFY THI DOMINANT KAT:IRJAL 
at CALCULATE ITS KA TIRIAL FACTOR 

I 
USI THI MOHD PORK A.ND MANUAL TO 

OBTAIN P!NALY FACTORS RILATED TO 

I} SPECIAL KA TERIAL HAZARDS 

II) GENERAL PROCESS HAZARDS 

Ill) SPECIAL PROCESS HAZARDS 

JV) QUANTITY HAZARDS 

V) LAYOUT HAZARDS 
VJ) TOXIC HAZARDS 

I 
USI MATERIAL at PENALTY FACTORS 

JN GIVEN FORMULA T! TO CALCULATE I INDEX VALUES at CONVERT TO DESCRIPTION 
. LUCI LOW. HIGH, MODERATE FOR: 

FIRE (r) 
INTERN AL EXPLOSION (E) 

AERIAL EXPLOSION (A) 

OVERALL RISK RA TING (R) 

TOXIC RISK RATING (T) 

I 
IF RATINGS ARE HIGH REVIEW INPUT 
DAT A REFINE WHIRi POSSIBLE AND 

TRYING ALTERNATIVE DESIGN DATA 

I 
PIOCllD TO Nl:XT rao:v (OPJSITTING) ac OSI 

MANUAL TO IVALUATI CREDIT FACTORS 

POR PLANT HARDWARE AND SOFTW ARI (ie) 
PIATUBIS THAT KAT BIDUCI THI ralQUINCY 
or INCIDINTS OR TBIJR llAGNJTUDI 

I 
USI CltSDIT 'ACTORS IN OIVSN roRKtJLA Tl 
TO GIT RIDtJCSD INDEX VAL UIS le RA TING 

I 

I LAST UNIT '~ 
IYSS NO 

\..I USI ., TING TO COJfSIDIB TRI BAZAID POTIJfTJAL or OVIBALL PROCISS I .J 
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HOSD INDEX FOR~VLAE ~HJCH CAS BE USED AlOS(~lTH 
FOR•GOING PROCEDt:RE FOR RJSK RATING OF PLAST. 

OVERALL HAZARD J~DEX 

ATTACH N0.2 
(Q(~ ,,_,) 

D : B ( 1 + H I 100 ) ( 1 + P I 100 ) { 1 + ( S + ~ + L + T ) I l 00 } 

JN PLAST FIRE ISDEX 

F = B • K I N 

IN PLA~T EXPLOSION /DETO~ATION ISDEX 

E = 1 + ( H + P + S ) I 100 

l~ PLAST ASD OFF-PLAST (CO~~r~JTY) AERIAL fXPLOSlO~ lSDEX 

A = B ( 1 + M I 100 ) ( l + P ) ( (itHE I 100 1 ( ( T + 2i3 ) I 300 ) 

OVERALL RISK RATING 

R = D { l + ( 0.2 E /AF ) } 

THVS, BY ABOVE CALCVLATlOSS ISDICES AVALLAbLE ARE: 

OVER ALL NUMERICAL RISK ISDEX. 
N~MERICAL FIRE INDEX. 
NCMERICAL JNTER~AL EXPLOSIO~ INDEX. 
KCMERICAL AERIAL EXPLOSIOS INDEX. 
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ATTACH MO.SA 
(asp. p - 'F) 

FAULT TREES WITH & GATES TOP EVENT 

- MEETING WITH 
LUNr.H 20/YEAR 

FREEMEAL 
: !AND ~ 2 I YEAR 

- INVITATION - 0. 1 

r----E------f 
PRESSURISES 

1 / YEAR I VESSEL OVER I 
B I PRESSURED t--...........,,-,..... AND 

~005/YERR REL I FE 
VALVE DEAD 

0.005 

HERE FREQUENCY 1 IS MULTIPLIED BY PROABILITY 
1.eR~LIFE VALVE DEAD X PRESSURE RISES 

0.005 • 1 = 0.005 / YEAR 

.ATTACH NO.a B 

FAULT TREE WITH 'AND' AND 'OR' GATES. 
TOP EVENT 

FREEMEAL 
2 I YEAR 

MEETING 
WITH LUNCH 
20/YERR 

- INVITATION I 
0.1 

PRESSURE 
RISES 
1 / YEAR 

REL I FE 
VALVE DEAD 
"· 005 

TRAINING 
COURSES 
S/YEAR 

CONTROLLER 
t--o111~11C-i FA I LS R 

0.8/ YEAR 

OPERATOR 
ERROR 
e.2 /YEAR 

HERE FREQUENCY ARE ADO AT THE 'OR' GATES. 
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CHAPTER 12 

EFFECTIVE MANAGEMENT OF A 

CHEMICAL COMPLEX OPERATION 

(LIKE ARAK PETROCHEMICAL COMPLEX) 

\ 

' 
1 

• 

• • 



- --- =- ::--'.;"';. _;;;;;:_;;;_ ... ;;;.;;:;.,;;:.;-. -- - --- -- - ii . 

CHAPTEP 12. EFFECTIVE 
OPERATION 
COMPLEX). 

MANAGEKRNT OF A CHEMICAL COMPLEX 
CLIKE FUTURE ARAK PETROCHEMICAL 

1. INIRQDUCTiotf : 

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 Petro.:·h€'mical Complex with an objective of operating 

all process units and Utility package units/off site 

faciliti~s at an optimum capacity with a given budget over a 

specified period of ti~ will have a set of interrelated 

activities amenable to unified management. Each 0f the 

work flow. Each activity and its large number of sub-

activities logical inter-relation.ship. This 

relati~c~~iF i! d~f!~ite. 

To carryout these activities number of agencies are· 

participating Viz., Production, Maintenance, Technical 

S'!?'rvice.s, Engineering Services (including worksh0ps ) , 

~arketing, Finance, S3fety and Fire Services. Material! 

Services, Personnel and Administration Services, Medical 

services, Associated Contracted Services, etc. The binding 

-~--' 

\ 

• 
1 

force f0r all these agencies and their interrelationship can • ~ 

be developed and defined by ·who-will-do-what-work' for 

ARPC. 
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\ 

A single coordination point for all the participatine 

agencies and its activities aa.y be Director Operation. 

• Director Operation may provide the relative emphasis between 

1 activities. ag~ncies 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 ar,d objectives of Central Communication System are 

to d~velop th~ principles and t~chniques related to 

production, maintenance, and vital support services such as 

engineering resources, fire and safety, medical, technical, 

etc. and to foster thF: :planning so as to · 

i) Ensure the safe and smooth operation of all units to 

optimum capacity. 

ii) Encourage the good ma.intenance practices. 

iii) Encourage the development of technology base. 

iv) Meet the need of marketing. • 

v) Prevail waste control caused by poor maintenance and 

operation. 
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I 
vi} Promote safety in general and specifically in operation 

I and aaintenance vork. 

' ·1 
I 

1 vii} Promote generally the development of all aspects of 

Petrochemical Products. 

I A system for collecting, processing, evaluating and disseminating 

- I 
information is vital for smooth operation of all units/plants. It 

mu.st be ensured that the adequate quantity and quality of 

I information ~s received and transmitted to each key personnel at 

predesignated locations, thus, providing sufficient data to all 

,,. , I discipline involved anj minimieing duplication and gape in 

' I 
information relayed to the media and public. Information should 

be both accurate and literally consistent with the situation. 

... I 
·~ ~- I 

In ARPC for project implementation phase, there is well defined 

systems and procedures for communication with various local and 

\ 

I 
overEeas agencies by distribution of copies of letters exchanged 

to concerned agency. This is in various modes such ae paper, fax, 

I telex, telephone and meeting (face to face). For each type of 

I communication, a formal procedure is already laid out to ensure 

I eood communication. 

• 

I The existing procedure can meet the requirement of future Arak 

I Petrochemical Complex Operation. The centre of communication now 

can be Director Operations. The existine procedure may continue 

I 
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• I -
I with euper-imposi tion of the operation organization stru.~ture in 

I 
I 

place of project management struct9re. All communication for a 

production ' 
1 

unit. utility or offsites (including 

f&cilities) should be directed to the group head of operations 

(with appropriate distribution of copies). Similarly all 

I communication to various agencies - local and overseas 

I 
origiM1te from a gro1Jp head of operation for his sphere of 

responsibility. All internal communication must also be directed 

- I to and originate from the head of operation as he is not only 

re~ponsitle for sruo" .... tb r.,.peration of uni ts but also for financial. 

I contract•.l&l. m&intenance, te~hnical. personnel and administration 

.. ~ I 
aspects. A production head may seek appropriate level of approval 

~here it 1~ needed. 

' I 
Wh~~ matters deal at a higher level er by another department the 

-~ . I 
·~ \~ 

I ~ 

concerned produ~tion he3d may get copies of all communications. 

Thus, all local, overseas and internal ~ommunication will be 

through operation head for .single point effective control. 

\ 

I Regarding effective monitoring and co-ordinating operations of 

I all units in ARPC, a detail write up is provided under Chapter 

, 

I 
No.5 Viz; Central Control Room in a proposal format outlining its 

functions, systQm design, system operation, data reporting 

I authority, linkages and recommendations which can ·be taken as 
. . 

model. This can be suitably modified for adopting the same in 

I ARPC. 
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OBGANIZATIONAL STRUCTURE. I.IS. ISTABLISHMENT AlfD. FUNCTIONING: 

Effective Management of a Chemical Complex Operation (likQ 

future Arak Petrochemical Complex) having appropriate 

central cr_,mmunication system works through an organization. 

Both management and organization may be perceived as 

compliments to each other for effective functioning. 

Therefore. we have reviewed the organization structure 

wherein system is to vork. An organization acts as tho? 

vehicle for the management control system. 

This must go beyond the project cororl~tion with a 

simultaneous planning to have smooth change over from 

construction activities to i!Dl!lediate operation, as economic 

and ~fficient operations is the ultimate objectivo? of having 

a project. Thus, Owner - Management role continues aiter 

Man~ging Contractors, Process Licensors, Local Contractors 

and Vendors complete their p.~rt of the work. So. planning 

m~st run concurrently with the project. This report de~ls 

with the conceptual proposal for organization structur~ for 

smooth changeover from Project implementation to operations 

(includes maintenance and other services). However, 

organizati<.Jra structure can be suitably modified depending 

upon management policies and local requirement at Arak site. 
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Arak Petrochemical Company will have following plant& :-

Sr. Plant 
No. 

Annual Capacity 
(MT per annum} 

-------------------------------------------------------------
1. Olefin 

2. Pyrolysis Gasoline 
Hydrogenatiorl 

3. Acetic Acid 

4. Vinyl Acetate 

5. Linear Low Density 
Polyethy lerle 

6 . Buter1e- l 

7. High Density Poly­
ethylene 

8. Polypropylene 

~. BtJtadiene 

10. PolyButadiene Rubbi:r 

11. Et.hylene Oxide and 
Ethylerle Glycol 

12. Ethanol Amines 

13. Oxr..1gas and 2-Etbyl 
Hexanr;l 

COL) 

(PGH) 

(AA) 

(VA) 

(LLDPE) 

CB-I) 

CHDPK) 

CPP) 

CBD) 

< PBEi) 

(EO/EG) 

CEA) 

(2-EH) 

247.000 (Ethylene) 

102,000 

30,000 

30,000 

60,000 

7,000 

60,000 

50,000 

27,500 

25,000 

l, 00' 000 

30,000 

45,000 

These are interrelated and int~rdependent units. Closing or 

stopping of one unit effect the other units. Also level of 

an operation of one may effect the other. An output of one 

unit is input to the other units. Figure-1 illustrates the 

relationships. 
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In addition to above units, there are number of CGIDl!IOn 

resourc~s (to be shared by above units) 

offsites and common facilities, which are 

important part of the com~l~x. 

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 

v. Steam Generation unit 

vi. Electric Power Generation unit 

B. Offsites and Common Facilities 
(including comon buildings) 

utilities. 

also very 

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 opera~ion phase with the link~ge of the same 

personnel. 

An oraanization .Jtructure suggested in this report for 

effectiveness of man~gement should have reduced levels of 

hierarchy for quick decision making and avoidance of role 
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I overlap. It is also essential that the employees at any 

I 
level vill not remain confined to their ovn area of vorking 

but would adopt to MULTIFUNCTIONAL SKILLS. 

.. I 
Supervi=orv Manpower 

I 
The supervisory requirements have been suggested on the 

' I level concept as follows : 

' - I Group Head 

I Level 2 ( L2) Manager 

L.:.v.:.l 3 iL3; S.:.nior Engineer/Engineer 

, I ,; 

' I 
Th'i! smphasis b'iiing c1n tho:r team performance as demanded by 

, r.11 
1n:so:J.b m~r~ than one officer of 

.... I 
·~ '~ I ~ 

the same 19vQl happen to b~ posted in the same group/plant/ 

Department/S~~tion, the ~~ni?r m~st person amongst them in 

the r~&pQctiv~ l9V9l, &hould coordinate the activities of 

\ 

I 
that area). 

I 
' 

For the requiremo::nt of manp1:-iw<:-r in ch..:-mical, mechanical, 

electrical, instrumentation and systems for all the three 

I l~v~l& di&tr1butQd in various plants/group has to be worked 

I 
out in ~on~id~r~t!~n 0£ ~~~. ~ducational qualifications, 

years 0£ experience, etc. ARPC havg already started working 

I out these re1uirament.s. Therefore, in this report for 

effective of Chemical Complex, a an 

I 
i 
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organizational 5tructure which should be established for 

operation of plants is given. Organizational structure undQr 

Managing Director is as per Annexure-I, vhich indicates tha 

organizational structure having functional directors. Under 

Director Operation, General Managers of respective 

disciplines are shovn. 

For organizational structure under General Manager 

(Operation) ~s per Annexure-2 along with duty/responsibility 

of key personnel is given. 

The process plants are grouped as under :-

A. Olefin Group 

B. Polymer Group 

C. Chemical Group -

D. Offsites Group -

(i) OLEFIN GROUP 

OL. PGH & BD Plants 

LLDPE, HDPE, PP, PBR 
and B-1 Plants inclusive 
warehouses. 

VA/AA. EO/EG, EA and 
2 EH Plants 

Utilities and common facilities 
(buildings) 

of 

This group should be headed by Level-I 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 

genaral shifts and rotating shifts, depending upon work 

allocation may be decided by ARPC. 
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I 
Organizational structure and duties/responsibility is given 

I in Annexure-3. • 
... I 

I 
1 (ii) f.QLYHERS GROUP : 

All plants under Polymers Viz. LLDPE, HDPE, PP and PBR 

and B-1 plants should be headed by Officer at Level-1 (Ll). 

I It can be divided into for sub-groups each headed by an 

- I 
officer of L2 level as under 

I a) LLDPE/HDPE/B-1 

b) PP/Ware Houses 

"' 
!' I c) PBR 

' I 
d) Maintenance Group 

.. I 
·~ ~ I 

~ ·1 

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. 

I The organizational structure and duties/responsibility of 
I 

I 
various officers of these plants is given in Annexure-4. 

• ·-·~ 

I (iii) CHEMICAL GROUP : 

r I 
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 

\ I ,, 

~ 

r 
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divided into 4 sub-groups each needed by an officer of L2 

level as under :-

a) VA/AA 

b) EO/RG 

c) EA 2-KH 

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 c.f offi<::·ers who would be working in these plants 15 gi v-=n 

in Annexure-!>. 

(iv) OFFSITES. UTILITIES AH1l COMMON FACILITIES GROUP 

This group of plants should be headed by an Ll Officer. It 

can be further divided into sub-groups each headed by an 

officer at Level-2 as under :-

1) DM Water/Cooling Water/Raw Water/Fire Water/WWTP/ N2o2 

Plant and Instrument Air system. 

ii) Steam Generation and Power Generation Units. 

iii) Maintenance eroup. 
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Maintenance group shall consist of officers of Mechanical, 

Electrical and Instrumentation discipline shall be headed by 

officer at Level-2. There will .be suitable number of 

officers at Level-3. 

An organizational structure and duties/responsibility of 

various officers is as per Annexure-6. 

(v) CENTRAL MAINTENANCE SERVICES GROUP -
<MECH /CIVIL/C&I/PLANNINGl : 

This group can be headed by Level-1 Officer. It can consist 

of following sub-groups : 

a) Corrosion & Inspe~tion 

b) Civil Engineering 

c) Design and Modification 

d) Planning {includes Rotating machines, documentation 

cell and contracts). 

e) Central workshop including Construction Equipments. 

Each of the above sub-group should be headed by an officer 

at Level-2. Suitable 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 
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operation is established. distribution of officers within 

central and plant groups may be reappropriated keeping all 

departments functioning fully. 

Organizational structure and illustrative duties/responsibi-

lities as per Annexure-7. 

(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) rlar.r.ir.ii;. 

iii) Electrical R~pair shop and Services to non-plant areas. 

An organizational structure and duty/responsibility is as 

per Annexure-8. 

(vii) CENTRAL MAINTENANCE SERVICES GROUP CINSTRUMENTATIONl 

This group shall also be headed by Ll Officer. Following 

sub-groups shall be headed by L2 Officers. Required number 

of L3 officers can be posted in this group : 

i) Dieital Control System/Programmabl6 Logic Controller/ 

Software. 

ii) Analyzers/Instruments/Workshop. 

iii) Field Instrumentation. 

222 

\ 

l 
'.~ 
( 
I , 

• 

' 
1 



....... ·--.. -... -----~........._ __ _ ---~, 

. .. ... ~ • • I .~ -~ 

I \ 

i I -
I An organizational structure, duties/responsibilities is as 

I per Annexure-9. 

' 
I 
I 

1 (viii)TECHNICAL SERYICES GROUP : 

The Level-1 officer incharge of this Group vill be assisted 

by officers at Level-2 and the sub-groups are as under : 

' I 
a) Chemical & Utilities 

~ I ~ b) Polymers 
• 
' i 
l 

I r 
I I ; ,. 

c) Environment 

These sub-group can be further divided and headed by L3 

officer. 

' I 
; 

.. I l 

·~ '~ I 

Organizational structure, duties/responsibility is mentioned 

in Annexure-10. 

~ (ix) QUALITY ASSURANCE GROUP : 

I This group incharge at level-1 officer should be assisted by 

I 
two officer at level-2 Cq-alification - Master of Science in 

Chemistry or Applied Chemistry). Level-2 Officers will head 
' 

I sub-groups as under :-

I a) Polymers and Chemical 

b) Raw materials, finished products, trouble shootina and 

I updatin• analytical technology. 

I 
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Sub-groups (a) and (b) shall consist of fol loving 

laboratories 

(a) L OLEFINS. PGH & BD 

2. PP/LLDPK/BUTENE-1/HDPE/PBR 

3. EO/EG. VA/AA. EA & 2EH 

4. OFFSITES AND UTILITIES & WASTE WATER TREATMENT 

PLANT 

As per requirement suitable number of officers at Level-3 

to look after above sub-groups should be Chemical Engineers 

and are transferable in operation groups. This will help in 

deve!0ping multi-functional skill in officers at level-3. 

1. Raw mat~rials & investigation , .... ' 
\ u J 

2. Finished products & customer complaints. 

3. Trouble shooting and updating analytical technique. 

Officer at level-3 in such group should be M.Sc. 

(Chemistry/Applied Chemistry) having relevant experience of 

4 to 5 years. 

An organizational structure, duty/responsibility is 

mentioned in Annexure-11. 

x) tfATERIALS GROUP : 

This group should be headed by an officer of Level-1 and 

will be assisted by two officers at level-2. The activitJ.es 

can be sub-divided into following sub-groups 
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a} Raw Materials 

b} Chemicals and Catalysts 

c) Engineering items 

d) Packaging 

e) General (including administrative items) 

An organizational ~tructure, duties and responsibility of 

Materials Department is given in Annexure-12. 

(xi) FINANCE SUPPORT 

In an operation/production oriented organization, Officer as 

He3d at Le~el-1 ~i!l be responsible f0r 

monitoring and control. For this, he should be assisted by 

Finance Officer at Level-2. Procedure may be formulated to 

have financial matter referred and routed through an 

operation/production Group head at Level-1. 

4. RECOMMENDATIONS : 

The following recommendation may be considered by ARPC fer 

future operation oriented organization of ARPC. 

i) consider the organization based on single 
• 

point responsibility for each unit/plant for effective 

management viz. one head for operation and maintenance. 
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I ii) Operation/production head may be considered as an 

I 
I 

effective coordinator among inter-disciplinary work. 

iii) Within Petrochemical Complex for day to day working and 
' 
1 meeting the requirement of production. maintenance and 

I product dispatches, creation c-f Central Control Room as 

' I 
outlined in Ch.!J.pter-5 of this report should be taken up 

on priority. 

- I 
iv) For Dut}·/Responsibility of key personnel in nc,n-

I technical area, ARPC may continue present system and 

,. I ,,. 
procedure with modification to suit necessary 

production oriented functions. 

' I 
5. CONCLUSION 

·~ 
I 

'~ ~ I 
In this chapter, we have given production/operation oriented 

organizational structure defining technical officers at 

~ 

I 
Level-1, Level-2 and Level-3, with their illustrative 

Duty/Responsibility and functions. Thus key level personnel 

I either single or as team can work effectively. Present ARPC 

, system/procedure can be strengthened by 3doptat1on and if 

I necessary after modification for effective management of 
• 

I 
ARPC. For more in depth study and to formulate detail 

organizational structure along with duty/responsibility of 

I 

~ 
I 
T 

t 

officers, technicians, operators, etc. it is suggested that 

tor 8 l 
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period r.Jf 14 man months. Scope of study should aim at 

formulating line functiora role clarity, performance ' 
1 

appraisal of employees, placement, recruitment, training 

etc. This type of study and its documentation will prove to 

be V':rY tJs~ful for ARPC management to take corrective action 

for control to have optimum/naximum production from the 

complex. 
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ORGANISATIONAL STRUCTURE: 

ARAK PETROCHEMICAL COMPLEX. UNDER MANAGING DIRECTOR 
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ORGANISATIONAL STRUCTURE: 

OPJ:RA'llON ARAK PETROCHEMICAL COMPLEX UNDER GENERAL MAN AGER (OPERATION ) 

SENIOR MANAGER 

GENERAL 
OPER 

MANAGER 
l~TION 

OPERATION CONTROL t--~~~~~~~~~­
CDROUP CCENTRRL 

MANAGER 
FIRE & SAFETY 

CCONTROL ROOM> L2 

OLEFIN GROUP POLYMER CHEMICAL 
- - GROUP GROUP 

GROUP HERD GROUP HERO GROUP HEAD 

GP-1-COPS>Ll GP-2-COPSlLl GP-S-COPSl 

OL,PGH & LLOPE,HOPE VA,AR,EO/EG,.EA 
BO PLANTS PP,PBR &. B-1 &. 2-EH PLANTS 

NOTE•- LIKE WISE FOR GENERAL MANAGER IN EACH DISCIPLINE VIZ 
ENGINEERING SERVICES,MATERIAL SERVICES,TECHNICAL SERVICES 
PERSONNEL & ADMINISTRATION SERVICES ORGANISATIONAL 
STRUCTURE CAN BE FORMULATED BASED ON ITS FUNCTIONS. 

OFF SITES 
UTILITIES 

GROUP HERD 
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Annexure-2 (Contd .. ) 

I 
I 

DUTIES/RESPONSIBILITY QE Kil PERSONNEL : 

• 

' i ' 
1 The folloving is the typical description (and not exhaustive 

I list) of the jobs, to be carried out by key personnel in 

" I 
oper.:;s.ti•)ns during the operation of plants in ARPC. On similar 

line jr;b dest:ription for other departments depending upon the 

... I ! fuw::til'..·~-is to be performed in respective department c.:tn be 

I 
pre:f..::i.rt:"d by AFPC for trouble free operation of all plants. 

, I ,,, General Manaeer ~ Operation 

\' I l 

I 
I ' . ' t 

·~ '~ ~ I 

1. Plar.ning production in conformity with approved budget and 

monitoring the same on monthly and annual basis. 

2. Aim at optimum capacity utilization (keeping in view of all 

the constraints including coordination with marketing). 

~ 
' I 

3. Rati0nalise manpower. 

4. Direct efforts to debottlenecking process constraints. 

I 
' 5. Ensure compliance with provisions of Government regulations. 

I 
6. To ensure that the effluents from ARPC meets the .... 

I environmental standards and requirement of safety. 

I 7. Directing plant persvnnel for commissioning the new scheme 

plants. 

\ 
I 231 

I 
t 
~ I 

T. - .," 



.. 29 a·· es ~ ~. . 
'.~ f 
t! - • 
I ' 
~ 

' 

t 
'.. 

~ 

t 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
r 
J. 

r . 

I 

~ 

_ __._" __ ;o.,""'-"-- - -----"--~-- , ______ ~·- - -·-;;- Ill - -==F='*"' 

\ 

Group Bead. CPlants/Onitsl ·-"': 

Ensure implementatic·n of approved production programme of ' 
1 

plants. 

2. Review the constraints in production and maintenance with 

resp-ective plants and other departments with a view to 

resolving them/g~t assist3nce from Superiors/Other agencies. 

3_ After the policy and action has been firmed up, ensure clear 

understanding of Personnel and Administrative policies 

procedures for overall day to day handling of problems/ 

implementation in these areas. 

4. Fulfill long term ~nergy conservation in plants and push 

th.r. ,_.;.;~L J~ti,_,tt.lEneckir.g plants ir:. association with Froject, 

Plan long - term replacement necessities of plant and 

equipment found vulnerable and critical during operation. 
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ORGANISATIONAL STRUCTURE - GROUP OF PLANTS 

( OLEFINS) 

~HERO 
~l) 

- - - -

~~Ll ~ ---------------------------------------------------
I 

SYSTEMS WITH 
CHEMICAL 
BACIC:GROUNO 
( 1 ) 

LEVEL 2 

CHEMICAL 
( 2 ) 

MAINTENANCE 
I r--- r 1 

MECH. C 2 ) INST. C 1 > ELECT. C l ) 

'--------t------------+---------+------
-------+--------~~------~~----~-~---~--~--~--------

SYSTEMS WITH 
CHEMICAL 
BRCIC:GROUNO 

LEVEL 3 

CHEMICAL MECH INST ELECT 

------------------------------------ ..... ---------------------
~~T~ 1 8ftACk~T ~I~UftE INOICRTE NUMeE~ OF P~ftSONN~L. 
•• •• SENIOft MOST L2 WlLL COOftOlNRTE TH~ SECTIONRL ACTlVlTl~S • 
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LEVEL 1 

HOPE / 
LLOPE / 

( 1 J 

t.EVEL 2 

ORGANISATIONAL STRUCTURE - GROUP OF PLANT 

(POLYMER) 

I GRO~~ HEAD 
1 ) 

+-----
PBR / B-1 PP / WH MRINTENRNC:E GROUP 

I I I 
( 1 ) ( 1 ) MECH. C2 l INST. C 1 l ELECT. Cl l 

-------

-~- .. ~-------- -------· ~-- .. ---- 1i------- -------t ~---
CHEM. CHEM. C:HEM. MEC:H INST ELEC:T 

LEVEL S ________________________________________ ...,. ____________ _ 
NOTE• 
HOPE - HIGH DENSITY POLY ETHYLENE 
LLOPE- LINER LOW DENSITY POLYETHYLENE 
PP - POLYPROPYLENE 
WH - WARE HOUSES 

S~NlQ~ MOST OF~lCER AT L2 WILL COOROlNATE THE S~CTIONRL RCTIVITl~S. 
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ORGANISATIONAL STRUCTURE - GROUP OF PLANT 

(CHEMICAL) 

~~~DI 
L__:_ 1 ) _ _J 

f - -
_ ..... ___ . 

I :·•·· r 
- ' ~ ' - - - I 

i 
+-- ------ t 1 

VAl'AA EO I' EG ER ,,2-EH MAINTENANCE GROUP 

I I I 

l 2 > ( 1 ) ( 1 ) MECH. C2) INST. C 1 ) ELECT. Cl> 

LEVEL 2 ----4 ---------- --------- ---- --- ------- ------ ~---

CHEM. CHEM. CHEM. MECH INST ELECT 

LEVEL 3 --------------------------------------------------------
NOTE• SENIO~ MOST OF~ICER RT L2 WILL COO~OINRTE TH~ SECTIONAL RCTZVIT?~S. 
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ORGANISATIONAL STRUCTURE - GROUP or PLANT 

( OFFSITES UTILITIES, COMMON FACILITIES ) 

~HERO 
l ) 

-~--- -- - - - - - - - - - - - - - ·-~----------· 
I I -

STEAM GENERATION UNIT I N202 PLANT & INST.AIR SYSTEM/ 
MAINTENANCE GROUP POWER PLANT COOLING WATER I OM WATER 
MECH ELECT RAW WATER I WWTP I CW 

( 1 ) ( 1 ) MECH MECH MECH ELECT INST CHEM. MECH ELECT. 
(4) ( 1 ) ( 1 ) ( 1 ) c 1 ) ( 1 ) ( 1 ) ( 1 ) 

-
EVEL 2 I I I 
------ ---- ---- ---- ---- ~ - .... -- Im- - - -- ----- ---- ----ti---- ~--- --

~LECT MECH ELECl INST MECH MECH INST CHEM MECH MECH ELECT INST 

EVEL 3 ----------------------------------------------------
NOTE• N2e2 t NITROGEN I OXYGEN PLANT 

OM WATER• OEMINERALISEO WATER TREATMENT PLANT 
WWTP 1 WASTE WATER TREATMENT PLANT 
FW • FIRE WATER 

VH~ft~V~ft NEC~55AftY, seNIOft MOST OPPICEft RT LEVeL 2 WILL COOftOINRTE THE RCTIVITle5. 
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I Annexure-3,4.5.6 (Contd .. ) 

I 
~ I 

Plant Incharge 

L":y~l-1 ' r He vill be Level-1 officer incharge of plants. 

I 
vill provide necessary guidance to sub-groups vorking under 

him. i.e. Production Maintenance & Systems, etc. will 

I ensure achievement o! production targets qualitatively and 

quantitatively. - I 
shall into;:-r.:K·t with vari<:•US departments f·:::>r the smooth 

I functioning of their plants. 

.. ,. I sh~ll ensure pr0cess improvement, provision and optimum 

utilization of various resources, to achieve capacity 

' I 1nax1mi.sat1on. 

.. 
I . : 

~ 
I 

" .. 

vill ensur~ plan~ health and safety . 

vill devise effective vork procedures. 

I .,i 11 be r-=-spc:,nsi ble fc•r d.:-velopro-=-nt of employees working 

under th-em. 

I 
' 

I 
Lev~l-;:: 

be responsible for ID'9'eting the targets on production and 
• 

I waste reduction. 

I 
be responsible for rav materials, power and utilities 

consumption. 
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• • 

coordinate with aaintenance and central services group. 

take care of house-keeping. 

provide technical and managerial guidance and support to 

their subordinate in day to day activities. 

1.mdertake m.:tnpower planning for shifts. lorag and short term 

shut down of plant. 

L-:vt:l-3 

tL:z.t.e: 

be responsible for daily production target. 

b-:- r..:-sp·:onsible for productivity ._,! res•:·ur·.:--::-s at th~ir 

disposal. 

prepare daily/shift reports. 

act as a channel of upward and downward communication. 

act on safety precautions and house keeping. 

suggest improvements in work/technological parameters for 

efficiency increa~e. 

be responsible for building up team and maintaining 

discipline in the work force. 

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 

O!fsites/ Utilities. (Annexure-4,5 & 6). 
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ORGANISATIONAL STRUCTURE - CENTRAL MAINTENANCE SERVICES GROUP 

( MECHANICAL/ CIVIL/ C & I/ PLANNING ) 

GROUP- HERO I 
c l ) 

LEVEL 1 -' ~~~ -------------------------1-------------------------
1 I I -

CORROSION 
& 

INSPECTION 

MECH 

( 1 J 

LEVEL 2 

CIVIL 
ENGG. 

CIVIL 

c 1 ) 

DESIGN 
& 

MODIFICATION 

MECH 

( 1 ) 

Pl~RNNING 

( 1 ) 

CONTRACT ROTATING 
&. M/C: 

PLNG. OOCUMEN-
MECH Cl> TAT ION 

MECHC1> 

CENTRAL WORKSHoPl 
( 1 , I 

WORtc:SHOPI HEAVY 1 

EQUIP­
MENT 

MECH ( 1 ) I MECH c 1 ) 

----r------ -t-- -- - -1- - - - - -· - -r-- - -r- - - -r- =--=---=----t- - - -r- -
' MECH i i CIVIL i i MECH i [MECH i i MECH i i MECH i i ELECT i i MECH 

LEVEL 3 --------- - ----- ... -- - - - - - - - - - -- - - - - -· -- - - - - - - - .... - - - --- -- - - ..... - - - - - .,_ 

NOTE 1 SENIOR MOST L2 WILL COORDINATE THE SECTIONAL ACTIVITIES. 
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Annex-7 (Contd .. } 

DUTIES/BESPNSIBILITY Q[ KEY PERSONNEL 
CENTRAL tfAINTENANGE SERVIt;ES <KEGH/CIVIL/C&I/PLANNINGl ' 

1 Leyel-1 : 

The role will be to coordinate and supervise the activities of 

Central Maint. Services group to integrate them w~th the ov~rall 

objectives of process coordination, optimisation, efficiency 

improvement and technical support to operating pl.:mts _ 

D-:v-:lopment of ad-=qu3te polici~s and procedures would form the 

key activity of this level. 

The separate officers for the groups of Corrosion & Inspection, 

ro?!:ponsible f0r 

coordination between the activities of individual plant 

are3s allocated to Level-3 and supervise them . 

imrlement policies evolved at Level-1. Designing systems fnr 

periodic feed-back to the plants and vice-versa. 

co-ordinating for history/data-bank 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. 
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prov id~ support technical and administrativllif to 

officers/staff un'.l~r th~ir control at Level-3 and ~lov. 

L"'vel-3 : 

Their primary functi•:m would be to have integrated interaction 

with plants and other support services "ith a view to obtaining 

and analysin~ data on plant maintenan~e/operations on day-to-day 

basis, ini ti a ts studies based c·n intimate knowledge of day-to-day 

pr-.:0bl.ems, term ' . 
rem.::~i-== for solving long 

probl.ems ~nd trouble shcoting of difficulties. Euilding a team 

and maintenance of di3ci~line in th9 work force will be their 

responsi bi l i tJ'. 

SC•J?E U,£ I.HE r·ENTRAL MAINTENANCE SERYICES GROtlP -
tMECH/C&l/CIYIL/PLANNINGl 

This department shall be in the form of central group and shall 

provide spe~ialised a: well as vital support services in the 

field of maintenance planning, engineering back up documentati0n. 

civil and general reaintenan~e. workshop and heavy equipcent 

section, rotating machines, design and modification, corrosion & 

inspection etc. 
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ORGANISATIONAL STRUCTURE - CENTRAL MAINTENANCE SERVICES GROUP 

ELECTRICAL 

L.EVEL. 1 E p HEAD 
l ) 
.,,_.. - - ,._ _.. - - - - - - - - - - - - - - - - - - - - - _ ... - - - - - - .... - - - - ... - - -- - - - .... - - - - -.. -

.-----------------------~--~------~-,1-------~---------~----------------. 

TROUBLE SHOOTING 
& 

CONTRACTS Cl> 

LEVEL 2 

PLANNING 

( l > 

'----------~-,..-----~-----... 

ELECTRICAL REPAIR 
SHOP & 

NON PLANT AREA C1J 

--------1---------------------..-..---------------------+-_... _____ _ 

ELECTRICAL ~'.t_I_C_A_L __ _ 
ELECTRICAL 

LEVEL S 
-----------------..-----------·-·-----------------------------

'~ ~ ··--·· ''.)oM .. .. ..,.... m • 

~.-•.~1 "i 
- 1J 

~ 
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DUTIKS/RESPNSIBILITY Of. KEY PERSONNEL 
CENTRAL HAINTENANCE SEPVICES fELECTRICAL> 

Leyel-1 : 

Annex-8 (Contd .. ) 

The role will be to coordinate and supervise the activities of 

Central Engg. Services group (Elect.) to integrate tnem with the 

overall objectives of process coordination, optimisation, 

efficiency improvement and technical support to operating plants. 

Dev-=-lc·prnent of adequate pc·licies and pro·~edures would form the 

key activity of this level. 

T ~ •r,::. l - 'I 
~-~___.__ 

The separate officers for the groups of Trouble shooting & 

Contracts, Planning and ERS & Non-plant area will be responsible 

for :-

c0ordination 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. 

co-ordinating for history/data-bank and support from various 

other functionaries in the organisation. 
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monitoring the performance of ea;:h group undo?r their 

control. 

plan activities of next one or two years time span. 

provide support technical and administrative to 

offic~rs/staff under their control at Level-3 and below. 

Level-3 

Their primary fun . .:tion would be to have integrated interaction 

with plants and other support services with a vi~w to obtaining 

and analysing data on plant maintenance/operations on day-to-day 

basis, initiate studies based on intimate knowledge of day-to-day 

t"!?'rm ,,..,.,J 
- - ••Q 

prc~le~~ and trouble sh0oting of difficulties. Building-up a team 

and re!intenance 0f discipline in the work for~e will be their 

responsibility. 

SCOPE QE. I.HE. CENTRAL SERYirE~ CEOUP - ELECTRICAL 

To provide electrical engineering services for following 

areas/groups for plants as well as non-plants :-

I) TROUBLE SHOOTING : 

Trouble shooting of various electrical equipments, systems 

and circuitries. 
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II) Nu~nber of modifications are requir~d ira process as well as 

in engineering section of various plant for improving 

production as well as downtime. This section will develop 

schemes fer such modifications. 

III> CONTRACTS : 

No. of jobs are envisaged to be given on contracts on short 

term as well as long term basis. The group will arrange to 

for~ulate such contracts. 

IV: PL.ANN:;: ~r; 

Planni~g of short time shut dcwn jobs, annual shut d0wn job~ 

is essential in terms of man and material. Standardization 

;nvon+nrv cn~rAc -··. --· ... __ ,, -I:'-- -- nr:...-+ i ..-o. &-··----- is 

required. The group will provide planning for such activity. 

ELECTRICAL REPAIR SHOP : 

Various electrical equipments of the plants are required to 

be overhauled and repaired in order to make there reusable in 

the plant. The group will organise and mobilize for the 

same. 

NON-PLANT AREA : 

Various non-plane. buildines, townl"',· .. _--,.__., etc. requi.t"e 

electrical services, the croup .... .1 cater to this 

requirement. 
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ORGANISATIONAL STRUCTURE - CENTRAL MAtNTANENCE SERVICE GROUP 

(INSTRUMENTATION) 

LEVEL. 1 c:r .. HERO 
l ) 
.,_ 

-------------------------~--------------------------

LEVEL 2 

I 

OCS.I' PLC. 

SOFTWARE 
( 1 J 

RNRLYSERS,/ 

INSTRUMENT/ 
WORKSHOP Cl) 

FIELD INST. & 
CHEMICAL 

PROCESS Cl> 

-------~-----------------*-------------------------

I l r ·=i I l 

INST. CHEM INST. ELECT CHEM INST. 

LEVEL 9 
-------~------------------- __ .... _______________ .... _________________ _ 
OCS - DIGITAL CONTROL SYSTEM 
PLC - PROGRAMMABLE LOGIC CONTROLLER 
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Annex-9 (Contd._) 

DUTIES/RESPNSIBILITY Qf KE.I PERSONNEL 
CENTPA~ MAINTENANCE SEPVGICES CINSIPQMENIATIONl 

L~v-:1-1 : 

The rol~ will be to coordinate and supsrvise the activities of 

Central Services ~roup to intsgrats them with the overall 

objQctiv~~ of proc~~; coordination, optimisation, efficiency 

imprc•vem.;.nt and t~~hnical support operating plants. 

key activity of this level. 

L-evel-~ : 

Process "'ili 

be responsible for : 

coordination b&tw~en the ~ctivities of individual p~ant 

implemsnt policies evolved at Level-1. 

designing systems for periodic feed-back to the plants and 

vice-versa. 

co-ordin~tin~ for hi~tor7/data-bank and support from various 

other functionaries in the organisation. 

monitorinc thQ p&rform~nce of each group under their 

control. 
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plan activities of next one or two years time span. 

provide and ' 
1 

si.1pport technical administrative 

officere/staff ur1der their control at Leve 1-3 and below. 

Leyel-3 ; 

Their primary function w".:>uld be to have integrated interaction 

with plants and other supp~rt services with a view to obtaining 

and analysing data on plant m&intenance/operations on day-to-day 

basis. initiate studies based on intimate knowledge of day-to-day 

problems, diagnose and su@gest remedies for solving long term 

problems and trouble shosting cf diffi~ulties. Building-up a tea~ 

responsibility. 

This departrn~nt is a centralised one and gives specialised 

support services in the field of instrumentation in hardware 

maintenance, application software, maintenance and spare parts 

planning, majc.r up through 

standardisation of spares, indigenous developments, Central 

Laboratory hardware maintenance, desicn and modifications, etc. 
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ORGANISATIONAL STRUCTURE - TECHNICAL SERVICES GROUP 

GROUP HERD 
( l ) 

LEVEL 1 --------- ---- ------- - - - - -- - - - ---- - - - - - ...._. .... - - - - -- - - .... - - - - - ----

CHEMICAL & 
UTILITIES Cll POL YMf~R C 1 > ENVIRONMf!NT ClJ 

·-
LEVE L 2 

·--· ----------- - - ..... - - - - - - -- .. ·---------.~----..---------- ---
I I I I 

OLEFIN EO / EG STEAM OM/ LOPE/ PBR/ WWTP 
FLARE & OM WATER PP/ BUTENE-1 ENV. 
OFFS I TES CW/N202 PBR. CONTROL POWER 

l 
1j ' 
' J . t ·~ 
i 
l 
I 

I 
LEVEL 3 

~ 
.1 

Ill 

- -- - - - - -.. ... - - - - - - - - - - - - - - - - - - - ~- - - - - - ..... - - -- - - ........ - --- -- -- - ....... - - -
l!Gi/l!:O 

Ll.DP'I! 

VWT .. 
cw 
l!NV 
N202 

'\\ 
~ 

- l!THYLl!NE Gil.YCOL / 
l!THYL.l!NI! O)(IDI! 

- l.INl!RR l.OW Dl!NSITY 
,.OLYl!THYL.l!NE 

- WASTI! WRTl!ft Tftl!:ATMENT PLANT 
- COOL.INGi WRTEft 
- l!:NVlftONMl!NT 
- NITftOGil!N /OXY•l!N PLANT 
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Annex.10 (Contd .. ) 

DUTY/RESPONSIBILITY Q[ KEY PERSONNEL -
TECHNICAL SERVICES 

L'=:yel -1 : 

The role will be to coordinate and supervise the activities of 

Process Services Group to integrate them with the overall 

objectives of process coordina~ion, optimisation, efficiency 

imprc.vement and technical support to operating plants. 

11-.;:-velopment of adequate policies and pr.:)Cedures W·~Uld form the 

key activity of this level. 

Leve-1-Z : 

The separate officers for the groups of Chemicals and Utilities 

and ~0lymer and Environmen~ will be responsible f0r : 

coordination betwee~ 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 pl~nts and 

vice-versa. 

co-ordinating for data and support from various other 

functionaries in the organisation. 

monitorinl the performance of each group under their 

control. 

plan activities of next one or two years time span. 
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prov id~ support technical and administrative to 

officers/staff under their control at Level-3 and below. 

Leyel-J . 

Their primary function vould be to have integrated interaction 

with plants .:md other support services with a view to (."'lbtaining 

and analysing data on plant operations on day-to-day basis, 

injtiate studies based on intimate knowledge of day-to-day 

problems. diagn0se and suggest remedies for solving long term 

problems and trouble shooting. Building-up a team and maintenance 

of discipline in the work force will be their responsibility. 

sr:.-1FE Q£ TiiE TECHNICAL SERVICES GR!•UP 

The scope of this department has to be defined in conjunction 

"ith th~ s~op~ of op~r~tine eroups because many of the activities 

could be undertaken by either of these groups. Here it is 

prop0sed 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 respcnsible for generating data on plant operation, effici~ncy 

calculations, trend projections, etc. The technical services 

group would be responsible for evolving/calculating methods for 

efficiency, trend parameters, etc and anaiyze/correlate the data 

eenerated on operations and advise corrective/improvement steps. 

Technical Services Group will also be responsible for 

development/acquisition of calculation or desien procedures 

required in support of ope1·atine groups. 
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ORGANISATIONAL STRUCTURf= - QUALITY ASSURANCE GROUP 

. 1 ) E -TIEAo 

LEVEL 1 
-------------------------~-------------------------

POLYMERS & RM & INV,TS & URT 

CHEMICALS Cl> FP & CC C1J 

LEV EL 2 - ---------------- ------------ ----------- - - --- - --- - ...... -~---------
I I I l l I 

pp HOPE & OL OFFSITES RM TS FP 
LL OPE VR / RR PGH BO UTILITY ANO RNO RNO 

BUTENE-1 EC / EG ( 1 ) & WWTP INV. URT cc 
HOPE PBR ER 2EH c 1 ) ( 1 ) c 1 l ( 1 ) 

( 1 l --LEVEL S 
-------------------···------.-.-·-------------------------------
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Annex.11 (Contd .. ) 

DUTY/RESPONSIBILITY OE KEY PERSONNEL 
(QUALITY ASSURANCE> 

Level-1 : 

The role will be to coordinate and supervise the activities of 

Quality Assurance Group tu integrate them with the overall 

objectives of Laboratories coordination, efficiency improvement 

and analytical support to operating plants. - will keep constant 

touch with latest trends in analytical t<!!chniques -development of 

adequate policies and procedures would form the key activity of 

this level. 

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 infoz·mation 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. 

Level-3 

have integrated interaction with plants and other support 

services with a view to obtaining and analysing samples from 

various stages/sections of respective plants 3n~ report th~ 

results to the plants on day-to-day basis prepare 

daily/shift reports - act as channel of upward and downward 

·.:c•mmunicatic.n. 

act on safety precaution and house-keeping. 

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. 
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I SCOPI Ol. QUALITY ASSQRAllCI GROQP 

I Q1J&lity Assurance Group will have the fol lowing scope of work 

' 
I 
I ' t Quality assurance f.Q..r. all. the. inputs : This would include - the 

quality control cf various feed stocks required for the complex -

quality control of all the chemicals, catalysts, lubricants 

I additives required quality control of all the packaging 

m~teri~ls required for packing of finished gGods produced by the - I comp.::.ny. 

I St~e~-wi~e Pr~~;:.ss Control : This involves a very heavy w0rk 

,. I ,,, lead of ths pr0~es~ control .samples and their detailed analysis. 

' I Q:.;.;.litv f~·.+.:. 1 rr.l t;,,..£. all. tho:. Finished ?L..U.d.uc.!..s.: Classification of 

... I .. ~ 
'~ 

I ~ 

I 

~ 
~ertific~ti0n 0£ thE pr0d~cts for mark&ting purpose. 

~ Trouble ~.-.tin;i &. ~.stieations Above three activitie~ 

I involves not only the routine analytical work-load but many 

I 
investigational problems for Process Trouble Sh~0ting 

resolving customer complaints. , 

I 
U~datine .t.hS:. analytir-ai pror-edures : Keep in constant touch with 

I latest trends in analytical techniques and revise the old 

I 
analytical procedures/instruments with the latest development. 
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DUTY/RESPONSIBILITY Q.E. KEY PERSONNEL 
M.AIERIALS DEPARTMENT 

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 id)e inventory. 

Planning of adequate storage of material handling facilities 

in order to facilitate service to user plant/department. 

Development of impc·rt substitution for conservation of 

foreign exchange and indigenization of material. 

Laying down policy guidelines for inventory control, 

stocking lev~ls and working capital to optimise return on 

inventory. 

To ensure zero loss of production on account of non 

availability of mat~rial keeping the overall inventory 

within the decided levels. 

Development of human resources under his control. 

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 item& under ,. 
• 

1· • 
1 

~ • 
~ 
-~ 
., 
' ~ 

their cor1trol. 

Leyel-3 

Each both stocking and 

.. i.~ 

{ procurement and would conform to meet the requirements/contracts 
;, 

~ 
{ 

laid down by lsv~l-2 and level-1 in this regard. In addition, 

thsy wc1uld alsc• b~ r~sp•:•nsiblEil fc·r Safety/Good Hc-use-Keeping. 

SCOPE QE IRE DEPARTMENT 

The Mat-:: rials Department will arrange for all the 

materials/services re~uired by Petrochemical Complex. The 

D@partment will be responsible for procurement, warehouse 

_, ___ :_~ 
J:-•-:.i.•••~J..c; I tr;.n::.~--'.: t., .iz;::.pection, warehc.using, receipts and 

issues, inve~tory contrcl, disposal of surplu~/scrap items, 

ancillary industries developmsnt, import substitution, value ; 

en~inesring and all other related materials management functions. 
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CHAPTIR 13 

1.... PRIAllBLI; 

TIRlf IllAL SICTIOll 

Project tit.led as " Management Consultancy Services·· 

' no.89/114 under code no. J 13420 and contract 

betwean t.he Unit.ad Nat.ions Industrial Development 

Organisation and the Indian Petrochemicals Corporation 

Limited <IP~L), 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 in 1 December 

1991. The proje~t work was carried out by the team of 

c~~sultar.ts in phase-out mar.ner. 

Phase-1 of the project work was execu~ed by the 

~onsultants-team poEted at Tehran fr0m June to 

~e~tember 1990 on develo~ment and implementation of 

Management Control System to be used during the project 

st.age, i,e during design, engineering procurement, 

construction and commissioning of the Arak 

petrochemical complex. 

Consultants-team examined and analysed the information 

gathered through documentation, discussions and 

reports. Tile team also visited site to have 

appreciation of the overall status of the various 
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project activities and the aanageaent thereof. Based on 

the inputs and the analysis. the consultants-team 

which have been presented through First Interim . 
1 

• 
1 

prepared the study report and made recommer.dation& 

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 

ex~cuted 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 conc~ptual work regarding central control room, 

fire and safety. spare-parts management.local vendor 

development etc. The 1;.eam also had a review of 

contractual documents, progress report and a visit to 

site. Th-:: suggestir.1ns I recr..illllD"'-=ndations have been 

preseuted in Second Interim Report February 1991. 

Both the above reports were submitted to the Project 

flanning, Control and Co-ordination department of 

Arak Petrochemicals Company , Tehran and UHDP office, "-· 

Tehran. 



.. 41 •:;, :: 
W" '. --. ~ 

f 
·• I t! • , 

l 

~ ~ I -
i 
t r I 
- I 

I 
I 

.. I 
.... I '.,. 

~ .. - . 
;". 
t.• .. 
> 
.-

I c. 
f 

~ 

' 

,,' I 
' I 

, .... I \\{ 
~- I z 

~ 
r 
( 

I .. . 

I 
I 

I 
z 

r I ! 
t I ' ' 
\ I 
t r ( 

: 

t .. 

------ ---
-...:-·· 

•·ai=-rfca· -·-~- - . .___..... • ..c~ -

For the balance part of the phase.2 and the concluding 

part of the Management Consul t.ancy 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- SCOPI or MORK 

As ARPC is expected to be an ever- growing Centre of 

Petrochemical Industries anc the complex is considered 

one of the biggest of its kind in Islamic Republic of 

Iran. the precommissioning, comirissioning and start-

UP operations of such an ir1tegrated complex of 

process uni ts, utilities and of:f- 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 cc·ntinued assistance from 

outside. To achieve the goal, Consultants-team from 

IPCL was requested tCJ provide :such technical assistance. 

The areas to be considered wer·e 

To assist the ARPC site Manaaement to analyse, review 

and make rec011mendations on the preco .. issioninc, 

commission inc and start.-up activities proPosed by 

Unit Contractors and Manacinc Contractor. 
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To enable ARPC site Management in formulating key '' 

support services like maintenance, technical, safety 

I right from of precommissioning, the stage 

commissioning and start- up. 

I To draw up proper operational safety set-up and 

• 
~ 1 .. 
{ 
~;; 

. 
} 

' 

' : I safety procedures. ,. 

~ I ' ;. 

To outline functions of operational central control 

room. 

f I ;, 
~~- To re\•iew manp::-wer re·~uirement of exp3triates !r·::>m 
~-.. 

I /; Unit Contractors, Managing contractors, Vendors and 

the Owner during the precommissioning, commissioning 

\~ I 
l 

I • 
~ ; 

·~ ~ I 

and start-up. 

of concept and 

En vi rom11en t and Ecology, Risk Assessment and 

Disaster Manage~nt as developing Area of critical 
~ 

;. 

" I 
•; 

and important activity for the management of 

Petrochemical complex. 

I To consider suggestions, if any in the area of 

' 
i I 

1 I ' 

training ARPC personnel for oparation and 

maintenance of the complex 

To review drawines and docua.ents concerning the 

..... 

~ 

I f 
fo' 

' 
central laboratory, techni~al buildir.g, effluent 

1 I ~·· 

' r ' " 

treatment plant, complex master sch~dules, monthly 
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construction progress report.s. etc. as required and 

provide comments/suggestions. 

3- lllTBODOLOGY 

Based on the reports and documents furnished by 

ARPC, consultants-team carried out review, analysis, 

held series of dis~ussions/meeting with concerned and 

visited process, utilities and off-sites areas of the 

complex. Due to secrecy agreement with the Unit 

Contractors (Li censors) access to pr;j;;~ess information, 

operation manuals, mechanical catalogues was limit~d. 

However with the support of home of £ice 

assistance, systems and proceaures for vital support 

services like opera~ional safety, maintenance, 

engineering, technical services environment and 

ecology, risk assessment and disaster rnanage1nent were 

taken up to provide ba;ic concept and system 

development during the pr~commissioning, commissioning 

and start-up operations. It will be also useful for 

the post-comm:'ssioning need of the co·mplex to 

ensure smooth operations,good maintenance practices 
• 

and stron& safety base for sustained production of the 

pf.J-t:.rochemicals. 
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4- RIPORT STRUCTDRI: 
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I ~ 

' 
This report presents,the workin& of consultants-team 

during the consultancy-service period at Tehran and Arak 

I (Complex site). The consultants vork was oriented 

towards scope of work outlined as above. A chapter on 

I each subject was prepared to provide concept and system 

l I 
development. The systems suggested not only concerns 

to the period of commissioning and start-up but also a 

I set-up for the post operational needs of the complex. 

This is with a view to assist ARPC towards the goal of 

I self sustenance in operating the int.egrated 

l' I 
petrochemical complex. 

I 
and start-up 4.1 Precommissioning, commissioning 

operations: 
, 

1 I I t 

t 

~ 
i:. 
>: 

.-

I t-

? 

In this chapter the latest construction progress 

was critically reviewed in relation to the 

delays in precommissiong activities and 

recommendations made towards prioritising and 

s~quencing. Start-up schedules submitted by UCs . 
~, 

I 
' 

and MC were examined for their effectiveness and 

deployment of man-power. Other aspect5 of storage 

.. 

~ 

i I 
t I I I t ., 

and preservation, testing and inspection, checking 

for completeness, plannina of spar6s, etc. were 

touched upon. Plannina of operation and 

maintenance personnel has been given due 

• ·--

·. 
~ 

I 

I 

' 1 I 

~ 
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Concept of Area Management having 
----------------

.... _ 

unit of 

command, responsibility and authority with th~ 

Area Manager has been stressed upon. Area 

Manager with his team of multi-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. 

4.2 Central (Operation) control Room: 

Its named as central control room. Apart from 

individual control room of the units, need for 

the central central room was exareined and 

proposal formulated outlining the objectives, 

functions, system design, system operation with 

needy linkages and data-base req11irement. 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 manaeement 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 effectiveness of the safety system, 'Central 

Safety' concept is considered. The proposed 

structure, procedures, functions will lead itself 

for smooth changeover from construction to 

Qp~rational need. 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 keeping in view the :set-up as 

maintenance engineering aspects has been 

presented in this chapter. Development needs of 

th~ services were also recommended in view of the 

re~te loc~tion of the coaplex. The chapter deals 
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with aim, approach. advantages, 

organisation set-up. role and responsibility at 

centre and at plant-level. expatriate need, 

functions. interaction/communication vith other 

departments, etc. Such a partly decentralised &et-

-~·-· 

• • 

~ 

up has been found quite useful in petrochemical ~ 

complexes of the developing nations. ~ 

4.5 Technical Services 

For trouble shooting. debottleneel:ing. 

modifications, modernisaticn, de..-elopment 0£ 

alternatives; est.ablishir.g services of such nature 

is a must. Not only the technical services would 

provide continuous support to the operat:ionE. but 

it will en~1n·i:; qu.:ality and qu.;,.ntity of th.=: .J 

products designed from the Complex. Conceptual 

framework :i.s developed ar,d presented in the 

Chapter. 

.. 
4.6 Training 

Based on the available information through 

discussi•:>ns only the t.rainin& plan and scheme of • 

ARPC laas been reviewed. Present scheme is to 
:i 
·11 

form composite croups of engineers and operators/ r ~ 
,,~ 
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technicians of respective discipline and subject 

them to 6-8 weeks of class rooa trainine and 

thereafter 8-16 weeks training at the licensors' 

t , 
r • 

1 i 
. 

I 
plant or similar plants in the country or abroad. 

This could be formalised in a system. So the 

:~ 

~ 
~ 

l I 
I 

system approach for training of supervisory and 

r1or1 supen·isory category of employees has been 

suggested. Along vi th plant trairiing other areas 

# 
' . ! 

•' 

I of training needs-like specialised training. 

supervisory develr.1pment. training facilities 

I etc. were consider~d in the chapter. 

I Also annexed the complete "or1e year training 

·~ programme" for the non-supervisory employees to 
' I ; 

; 
I ' 

~ 

~ t 

the chapter. 

4.7 Environment and Ecology: 

·J 

' 
~ I , For the effluer1t treatm~nt facilities, b:Jsic 
f 

I 
, 

design package for liquid and solid wa~te 

treatment was reviewed. An integral approach 

.. 

~ I ~ 

I I l r 
t I t: , 

havine multi-disciplinary functions for 

management of pollution and its effect on ecoloey 

alone with ~he remedial actions required have 

been dealt with in this chapter. It gives clearly 

• 

'' ;; 
i 

' 

f I '· 

l I I l 
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defined objectives, need of ambient air 

monitoring, work environaent .onitoring and 

environment~L impa~t assessment. 

4.8 Risk Assessment and Disaster Management: 

< 
' i 
-. , ' 
s 

' 
• 
1 

'; 
~ 
~ 

:; 

I This chapter is introduced with a view to 

' ; I provide system approach towards the risk 

assessment and disaster management. a newly 
~ 

"~- I· ~; 

~ - t 

t I 
developed conce1•t, since petrochemicals cor.iplex 

are classified as. Major Hazard Installation. It 

is recommended that ARPC can start organising in 

t 

r 
I ' 

/~ . 
this area, fulfilling their obligations to the 

safety of the human beings in and around t.he 

' ~ I f 
complex. 

r . 
J.. I ~ 

·~· ~- I ,. 
t 
\-

~ { 

~ 

' I :;. 

!' 

4.9 Effective Management of a Petroch<:-mical Complex 

Operation 

This chapter is devoted on typical organizational 

structure, functions of key personnel and Central . ,. ,.. 
~ 
\ I 

Communication System, which can be adopted by A~PC 

management for the petrochemical complex operation in 
,; I 
[. 

I r 
t 

future. 

• ..... 

I 5.0 RICOlllDDATIOIS: 

.. I 
{,-

A chapter has b6en separately drawn out summarisinc 

all the recomendations and conclusions of the study 

\ I t-' 

~ ' ' 
: 

' ~ 
'. r 
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work. The same can be considered for useful 

implementation by ARPC on short-term or long-term basis. 

6. RIVIIW ARD COllllDTS 

During the period of the consultants stay, from time-to-

time, some of the issues were referred for technical 

opinion. This were examined and co1111Dants and 

suggestions were given for ARPC to take up 'l'li th 

concerned agencies. Tb~ docum"".mts/drauings. referred 

were enlistPd/analysed under 

{TF.:hran Office) and no. l-5 (Arak site .:.ffice) whi·~h have 

be.:::n incorporated in this report. (Ref. Af'f'KNDIX; 

1. CONCLOSIOI 

While the Consultancy services work by the consultants-

team was in progress, there had been reviews with ARPC 

and UNDP. 

Ti.e topics 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 long-term consultancy need were 
• -. 

described and reported in the report. 
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DCOIDllllD&TIOIS UD COllCLOSIOE 

During the stay of the Consultants-team, the following 

conclusions and recommendations were drawn : 

1. In order to achieve the latest, revised targetted 

dat~ 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 comi:•letion of the uni ts as 

prioritised in the utilities/offsites and process 

areas. Similar priorities should be eAercised to 

prepare and m.::tde available the area 11.anagement team 

for th~ operatirjr1s and services in the re£pectiv.:: 

units. 

2. Once the guarar.t~~/performance tests are over and 

the plants accepted, ARPC may need post-

commissioning assistance to overcome teething 

problems and debottlenecking of known constraints 

and absorption of technology and know-how for 

sustained production. After concluding the present 

contracts vith UCS/MC, ARPC should under separate 

arrancement to retain consultancy services from the 

opera tine companies for definite issues and for 

definite period. In this situation 

assistance/consultancy throuch UNIDO/ONDP can be 

also t.houcht of. Thia will have an advantace of 

(xi) 
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' 
gaining self-confidence. self-reliance while I • 1 . ' 
absorbing the various technologies of the integrated 

I complex. 

I 3. Adhearing to the due importance to the Central 

l 

! i 
I Control Room, ARPC should arrange aanning of the 

same vith experienced personnel. On rotation, plant 

.. I managers can have opportunity to be in this posi~ion . 

... .. I 
~-- . • 

I .. ! 

. 

4. Right stage, Aroe-a from the preco .. issioning 

Management concei:•t is rer-011t1Dended. This is vi tb a 

the unit viev to have a strong team under 
,. 

/' I responsibility for sJD;.:.;;:.th and safe c-:·mmissioning and 

take over vf the units once performance tests are 

' \, I successfully established. 

. 
;. 

' I -.. ~ 
~ I l 

5. It is the immediate ne~d of the complex to establish 

·central Safety Services· having multidisciplinary 

team of relevant specialists and pr~fessionally 

~ ~ •· 

I . ' 
qualified personnel looking after all matters of 

safety from design stage till safe operations . 
t 

I Safety procedures should be framed, introduced and 

I monitored with ·no relaxations·. 

t I ~ 

f I 

' I 
6. By the time, the units are nearing mechanical 

completion, ARPC should establish services like 

technical, maintenance enaineerina, and involve with 

• ..... 

~- I .', 

~ r 
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1. 
1. 
r. 

--------

the plant-operations to have advantage of the 

knovledce of equipaent/plant behaviour and collect 

information/data as a basis for future reference. 

7. Qualified engineers vho 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. 

6. Establish Laboratory services and start sampling and 

analysing during co .. issioning to have better 

knowledge about on-spec/off-spec utilities. Ra'"' 

materials, chemicals and products. Lab·:•ratory 

personnel must be trained and tuned vith plant 

nno,,. D +.; "'""' c -r-- ---·-··- .. 

9. ARPC may consider having a small ·cell' under the 

technical services for the energy conservation and 

energy-efficient operations. 

10. ARPC have planned to organise the Maintenance 

Engineering Services with the right approa:h, the 

same can be established with inter-relations and 

responsibilities as sucgested in the report. 

However, during start-up stage, this services will 

not be fully aeared up and available. AP.PC may 

retain some of the skilled per~onnel from the 

contractors to overcome the situation. 
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11. ARPC due to its re110te location have to overcome the 

proble• of trained and experienced/expert manpower 

availability There will be need to attract or 
.. 

develop s-:rvice anciliaries/agencies who can 

provi~e ~Xfl';rtis~ for the diagnostic maintanan~~ 

neede. In future, then. ARPC can retain &uch 

servic1;:! ".rL regul&.r contract basis. 

1 ... ,;.. 

p0ssibility of sharing the services, expertiE@ in 

the fi-=1·1 (•f m-!tir1tenan~e. It m.:s.y be also possit-le tr:. 

inver.tory ar.r.1 :planr.ing of preventi"·e: mair.t.er.~r-•. :::.-. 

shut-down maintenance, etc. Also the system can 

record and prc•v1de infr.>r11v.1tion on engineering 

st&nd&r1s, personal data of the engine.srin~ 

:v:r~-: .. r.nel. l!l.nrJ r;n th": v"'.:ndors and services. 

14. It eu22~sted th&t shift-manning for the 

mairiter1&r1ce ie cer1trallsed wl th minimum number. Th~ 

requirement of the shift maintenance personnel will 

b'.: h1aher dur1na the start-up stage, which can be 

reinforced by hirin1 contractor& personnel. 

I xiv} 
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15. On regular basis engineers and technicians vorking 

ir1 the plants and ~nt.ral engineering could be 

interchang~d/rotated for better appreciation of the 

I services Qn either side .. 

~ 
~ 
I • ,. 
l 

i • 
1 t 

j 

~ 

I to modify their training like 16. ARPC 

I·r:.gr&mme/plan Ni thir: basis of inputs furnished in 

) 

~ .. 
... I the chapter on 'training·. On completion of th~ 

-~ 
~.iii 
.\ 

., I - t 

trair1ing. the engine~rs and operators/trainin~ 

should be attached to commissioning team, i.e. under 

~ I 
•" 

take Manager, to Area up the 

precommissiofiing/commissioning activiti.;;E-
, I ,,, . 

~ I 
I 

I . ~-

·~ ~ I 

17. It ~.~ v-;ry e~:;entl&l Lb.at. plant operation and 

maintenance personnel undergo !ire-fighting and 

Eafety training/m0~k drillE during thi~ p~riod. 

training, and education continuina 18. For an 

; 

~ 

I 
eet&'bl1sbroent of regular training centre with due 

facilities is the priority for ARPC. 

I 19. For proper control of plant effluentE, at the 
I 

' I ~ 

~ 

t I I· 

• " 

battery limit all important parameter& should be 

meaeured. A well developed analytical supp·:irt and 

procedure should be established to monitor, control 

i r 

I t 
} 

and treat the effluent&. 

~ 

I ! 

\ 
J ~ 
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20. It is recommended tJ sell. if possible. the &eai-

solid wastes rather than incinerating or disposal by 

land-fill. Incineration of waste is expensive and 

adds to pollution. Alternative aethods of landfill. 

microbial degradation sh~uld be explored. In case of 

land-fills. ground water contaaination should be 

nr.>rti tored. 

21. ARPC should consider installation of Air Monitoring 

net-vork connected to Central Control Room. This 

~ill provide record and information in time for any 

i::re·.1-s:ntive action t·:: contr . .:·l/st..:·p abnc•rmal discharge 

of pollutants in air. 

22. Prior to di!<~ ign c.r d".Jring the basic engineering cf 

the in~insrator, it is r-=c·:immended to ensure by 

test-burning of samples for the size, shape, weight 

and batch-frequency. If this is not done, the 

redesign of the incinerator cannot be ruled out. 

23. The future Consultancy Services in the areas, ARPC 

may have to look into are; 

( i ) Post operational assistance for sustained 

operation and performance of the units. 

(ii) Diacnostic Maintenance Services . 
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(111) Process irtflineering and Technology for 

debottlenecking. modernisation. new schemes 

and projects. 

(iv) Occupational He~lth Services. 

(v} Operational Safety S~rvice£. 

(vil Rist and Disaster Management and for On-

{vii) Ambient Air and Stack emis~i.:•n monitoring 

system~. 

(viii) Training Facilities. 

For this, ARPC management may like to engage Cvnsultancy 

Services. Scope of C<.1r1s•1l tar1cy SE:rvices should include 

fe>rtn:..?lat.1on r.:f lin"= funet.ion. role clb.rity, p.i:;rf.:•rm.;snce 

appraisal of employees and their placement, recruit,ment 

<:•:o:-ganizati<.>nal st.I"IJCt•.>re along with [tuty/Re.q:..:msibility 

very usef1ll f<.>r formulation <.>f fut1Jre policies and 

initiat~ corrective action in time. It is therefore, 

sugKest~d that ARPC m~y lite to engage Consultancy 

Services 

manaeement based on Level Con~ept outlined in this Final 

Terminal R~port. 
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1. Commun.:l.cat.:l.on no.1-5 
(Tehran o.:f.:f.:l.ce) 

2. Commun.:l.cat.:l.on no.1 
(A.rak s.:l.te o.:ff.:l.ce) 

• 

3. Commun.:l.cat.:l.on no.2-5 
(Arak s.:l.te o.:ff.:l.ce) 
(Annexed to Chapter 4) 
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From: UNDP CONSULTANTS (IPCL) 

SUB; TECHNICAL OFFICES AT ARPC SITE 

Following drawings were reviewed : 

COMMUNICATION-! 
ARAK SITE OFFICE 
12.10.91 

PLAN ARRANG!K~NT 

1. Drg.No. Ar-P-C-C-68-56 
and parking plan -

dt.19.12.89 Basement 

2. First Floor 

3. .. -58 .. Second Floor 

4. .. -59 

F~llowing Te~hnic3l Offices are located in H. Shape building 

at present. 

1. Engineering and Process Engineering 

2. Research Centre 

3. Tr~ining Centre and Trg. shops 

4. {11·-.w!n~. Dt...,i.:'um~nt:atior, Micrt:•filming, Library, etc 

5. Model Room 

€. Engg. Planning Offices 

SOGGISTION/RKCCMMENDATIOR 

lor amooth coordin~tion and keeping in mind the co-related 

activities of the respective disciplines, followine changes 

hav~ bQQn augg~stQd. This will also satisfy the functional 

need of the services. 
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1. Documentation with Drawing, Drafting. Microfilming and 

oth~r Engg. offices. 

2 . Process Engineering & Research Centre. 

3. Tr&ining C1:ntre with Trg.shops and classes at tho:: 

base~nt arad Ist floor. 

4. Hodel room in separate wing ·c· on I flo.::ir having 

larger area_ artd indepeiadent location. 

Follr.Jvirag sectir.Jns of Kngineering vhich are not shmm in the 

:t--l~n c.!J.n be accomro.:·d-~ted in this building. 

1. Fot,,.tirLg tf.~chines cell including vibration monitoring 

,, 
~-

instrum~nts. 

Refractory an~ insulation - Central Services. 

3. Design and Modification Cell. 

4. CADD (Comp. Adided !~:sign and Drafting) in the Drafting) 

in the Drafin[ R00rn. 

Other Services which can be Centralised 

It is recom111end.;·d that following services should be 

centralised and accommodated in the vacant space available 

in this building C ··B2 and C wings on Second Floor). 
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3. Occupational Health 

I 
.. I 
' -- I ' 

;), 

' 
~ 

I r, 
\" 

M.V.Naik/D.r..Bhatt 

~~ 

, I ,,, 

' 
" I ,_ ,. 

~ 
I ~ 

~ 

·~ ~ .> 
I ' ' 

~ ~-I 

I ! 

' 

' 

J 

;. 
; 

~ I 
~ 
; 

I f 

. -
I 

f, I •. 
~ -

' 
I 

!xxiii) 
f r I 

t 
\, ~ r . / 



~ ,·2~ . ·,,; 
.! .. 
I 

~ -

.. 

\ 

-. I 

I 
I 

- I 

I 
I 
I 

•~ , I 
~ } 

I 
I ~ 
~ 

~ I 
~ 
~ . I 

I 
t I 
fi 

i I 
, I 

' I y 

,. 

BASEMENT 

... -
---=·~----- ------- - r----tl·--
~--...... ---~-- -- - - - -

Al 

ANNsxuas-1 

ELEC S/S, ELECTRONIC SHOP, 
STORES 

TRG W/S -CLASSES TRG CLASSES 

A2 ~ AS 

ENTRANCE 
NOT TO SCALE 



~ ...i II ill-- -...-
•·10 r • e -- .. · ----. . - .. ---- --- -

' .. 
t I .. ,. 

.! -
t 

,: 

I ~ -
I ANNEX: II ' . 

i 
I 4 

~' 

Proposed Allocation in 5'-:::rviee euilding. • .1 I Basement 

1 Al No change 

I A2 No Change 

I A3 No change but rec. Hall shifts to Bl (I Floor) 

" Bl 
... - I B2 

I 
B3 

I c 
/ 

I I Floor 

' Al No change 

I A2 No change 
~ 

·~ A3 Training Centre shifted her-: f rc.m B3 CII Floor) 
~ I Bl R.C. Hall shifted here. Model Room to C CI Floor) 

" 
~ ' I B2 P.C. Research Centr...:- fr~·re P2 (!I Flc·c·r > ·• .. .. .. 

B3 Documentati•.:>n shifts tc. B3 (II Fl·:·c·r), process Engg. 

I 
fn..,m A3 CI Floor) 

c Model Room from Bl CI Floor} 

I 
, 

I! Floor 
t I Al No Change ~ 

i ;;. 

I 
A2 No Chance ft 

f 
• A3 No Chance 

' 
I (XXV) 
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Bl 

B2 

-=- - .. -·----------

No Ctaange 

R9search Centre shifted to B2 (1 Floor}. 
This space is for future. 

.. --· T"-...... ~. -

Trainint Centr~ shifted to A3 (1 Floor), Documentation 
her~ fr~m B3 (}Floor). 

C Space for future 
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From; ONDP C')NSULTANTS<IPCL} 
COMMUNICATION-1 
T!HRAH OFFIC! 
DT. 24.9.91 

SUB; COKPLKX MAST!(( SCHIDULE R!V.6 

Our finding and recommendations are presented for 

consid.f!:ra.tion. 

Docu~nts referred ar'= 

l) (;!""..;mI.·l~:-: tb.st,er Sct1edule R~v.6 C31.7.9li 

2) ((ev.5 c2e.2.91> 

3) t!r.:ntt~ly Det~il Progress 
P.e:;:>t:·rt fr-:•ru H0 ~i. ~ii:e (June"91) 

4) Hont.bly l\'eport. from MC at. Hillan t ._luly. :H > 

~) Mc.T1tJ·, J y Fep1:.rt frt.:•P" M~ :;ot sit'= i !•1g. '! 1 ) 

By re-..·iewing complex meeter schedules revision.s 5 and 6. it 

is cle~r that ther~ is ~- del.:iy ·:·f about 12 - 13 m·:•nths fr.,r 

project completion. This .~ppears to have been acc-ept.,;.d by 

APPC. 

From th~ m0nthly report from H~ ?! sit~ <Aug. 1991) 0ver~ll 

summary ~ndicates following date of Project Completion, as 

acreed to by ARPC. 

COMPLETED BY 

ARAKl - Ol~f ins 30 Nov 1991 

ARAK2 - Polyolef ins 31 Dec 1991 
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AaAK3 - Utilities 

AFAK3 - Offsites 

ARAK4 - ED & PBF. 
AA/VA 

30 Oct 1992 (Overall 
Completion) 

30 Oct 1992 (Overall 
Completion} 

23 Sep 1992 
22 Dec 1992 

MC should cl&rify that for 11eeting co-i.ssionir..g date£ ·=·£ 

AFAK 1 &nd ARAr. 2 Utilities CARAK - 3) and offsites <A~AK 3) 

&re c0mpleted and available beforehand. 

In c.~se fr..•r Phase-I C< ... mmissioning, :priori ties are plann-ed 

for part of utilities and offsites by MC. this should t~ 

9cc0rdingly rei:.;:•rted for review by ARPC. 

Rev. 6 sh< ... ws scheduled c< ... mpletion of ARAK 1 and ARAK 2 by 

1992 which is sequentially correct and in ord~r: How~v~r 

it does r1<..>t match. M/s.ARPC m.:ty lik-= to clarify· su·::h 

mismatch with re~pect to Fev.6 freon: MC. 

Responsibilitie~ of HC regarding scheduling the Project 

Com:pleti< ... n wi tti a d~lay of 12 13 m<':mthf; should be 

discussed in detail and fix up remedial measures and actione 

to mir1imis': the delay. Otherwise such trend in l·evi£ing thoe 

schedul#.:S to .acc<.Jlml<.>datE: tbE: delays without taking timely 

actions on constraints will continue. It need not be 

emphasised that any day eained in early completion of the 

Project C<.>llld saw~ th<:: avoidable revenue loss to thf: 

(XY.Viii) 
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organisation CARPC) . It is also rec<...ended that before i 
l 

accepting ~ev.6 schedule. tfC IM)" be invited t.o spell out t.he 

t • iaeasures tar.~n to follov at least this revised schedule and 

1 
~ 
! 

&t ta ir1 c<.>atI•l.r:tir.m r.)f the Pr-~ject ev~n earlier. ~ 
The overall su..ary report should refer only one (Kaster) 

schedule showing the scheduled v/s actual progress 

5-curves or a bar-chart so that instead of referring in 

detail, aanageatent can take the view for identifying the 

responsibility and take reaao::dial actions in time. Also there 

should be only one and only one schedule referred in all 

OTHER POINTS: 

Manpower deployment seems to be a major constraints from the 

construction contractors. Before we attempt to increase 

suddenly the manpower at site it should be examined wh~th~r 

such number working at one site at a time is feasible. This 

wil! need critical review. 

It is als0 stated that during c0nstru~tion contractors are 

even not agreeable to tha revised schedule 6. If that is so, 

then schedule may have to be revised again and further 

delay? This is to be seriC>t1sly di scuss'2d. 

In the documentation. we do not find any ·cpM·. Network 

for monitoring and control, particularly the crit.ical 

activit~es. This could be d4scussed and considered. 

Cxxix~ 
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J I Froa the discussion. ve understand that the task force 
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I ~ 
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I 
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concept as reco.mended in our first interim report is not • 
1 

yet considered. It aay be still worthwhile (Advisable) to 

organise unit-vise and overall task-force who can closely 

follow up the progress, advise MC and UC time-to-time and be 

responsible for co•pletion of Proj~ct and commission 

.. I thereafter . 
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From: ONDP Consultants CIPCL) COMMUNICATION-2 
TEHRAN OFFICE 
DT. 24.9.91 

COKMENTS ON CENT~AL LAB. LAY OUT 24/9/91 

1. Central Laboratory sh~uld have one common sub-station 

rather than two. 

2. For safety reason sub-station should have approach from 

roadside. 

3. For feed tc· }:\urn"l"rs in lab-:1ratc·rY a m~tura1 g~s lin.o:- be 

adequately designed and provided. A storage of few LPG 

cylinders could b..: consid~r~d as a back-up. 

4. Suggest t(• have one gas cylind~1· bunk.er instead ;jf tw·.:-· 

as shown in drawing . 

5. Slope vas~e room (22) should be shifted from -the 

present location to one of the corn-er of the building 

for safety rea.s<:•n . 

test. Window should be provided. 

7. Wherever necessary, Acid/alkali proof flooring should 

be considered. 
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6. A vide door in aachine room of knock testing (13) be 
~ ,. ' 
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deleted for safety reason. 
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From: UNDP CONSULTANT CIPCL) COKHUNICATION-3 
TEHRAN OFFICE 
28.9.1991 

COMMENTS ON COST CONTROL REPORTS (APR - JUNK 1991) 
DATA REF. OLEFINS UNIT 

APR HAY • JUNE 

P.B. 57 59.f. 64 Planned P.ase-Line % 

C.B. 92 96 97 Contractual Base-line x 

ACWP ~.f) ~·4 '&' .... :-• Actual Cost w..-.. rl: P":ri•:..rm~d "" "'· 

AWP 50 55 513 Actual WorF.. Perf.:·rmed % 

ACTUAL PERPO~MED 

(Paid) 

June 90 ,Jan. ~l June 91 June 91-!J-ec.91 
------- ------ ------- --------------

P.B. 25 44 64 64 100 Possible-?io 

C.B. 32 78 97 97 100 -Yes 

ACWP :!4 4 'J ~,f. ~,~, ?8 -N·:· .. 

AWP 14 40 58 58 100 -No 

Note: 

1. The rate of planned base line looks abnormal since from 

June 1990 - June 1991 it is 25 to 64 "hereas assumed 

for June 1991-December 1991 as 100~ "hlch ls no-... 

feasible. 
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2. Also actual vork-~rform.r::~ and actual work progress is 
''· 

~ 

~ I 
;; 

~ I 

slov from June 1990-June 1991 i.e, 24 to 55~ and 14 to 

58% vbidt c!lnnr_.t re.!ldt 100~ by December 1991 in six • 
1 months. 

I 3_ Hence (PB> and (CB) ne..:-ds reworking of t.he schedule. 

.. I 
4. This example for Olefins can be studied and reviewed 

for cost control case of Arak 2,3,4. -I 
--
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From: UNDP CONSULTANTS (IPCL) COMMUNICATION-4 
TEHRAN OFFICE 
SEPT/OCT 1991 

SUB: PROJECT MONITORING AND CONTROL 
FINDINGS AND RECOMMENDATIONS. 

REF: PRESENT PROGRESS STATUS. 

PRKSINT STATUS 

On referring certain docum-s-nt:=. cf the pr . .)gress reports of 

the complex and discussions with planning and cv•.)rdinati·~n, 

the status of the complex as in A1.1g1.1st-S"?pt'?:r:'!.:·e1· 1&91 has 

beer. pr<:-sented in fc•rm c1f obso.?rvat..ic·ns. Wh.i 1-=- und<:-rstanding 

and interpreting the report, the analysis and comments are 

given. Also as suggestive attempt, recommendations ar~ 

put forward for consideration of ARPC. 

DOCUMENTS REFERRED 

Cc·m;'l-?x m3zte1· Sdl..,:,duJ-::- P-:-v.~ ( F..:-1'. l ~~·1 ) 

Complex Master schedule Rev.6 ( ~luly 1991) 

Monthly Pr•:igress Fe port f rr)m MC Milan (July 189~; 

Monthly Progress Report from MC site (August l99l) 

Overall Complex Progress Report MC (August 1991) 

Monthly Material Status Report MC (Aueust 19&1) 
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Cc0mparisc•ns • 
1 

of master schedules Rev.5 and Rev.6 

indicates project delay of further 12-13 months (the 

schQdulQ rQvision from F~bruary 1991-to-July 1991). 

2. Monthly report from MC at site. 

I 
Overall summary indicates following dates of completion 

... I of projects . 

I Arak 1 Olef ins 30 Nov. 1991 

Arak ~ f'vlyolefins 31 D,:..~ 
-~. 1991 

I Arak 3 Utilities 3(1 Oct. 1992 (0ver3ll 
C'c·!!!i;·l-=-t.:: 1; _, 

I Ar&k 3 Offsites 30 Oct. 1992 

A rat 4 BD and PBR 23 Sept.1992 

I AA .:i.nd VA 
.,.,,., 

De·:: . 199~ 
-~ 

~ I 
i 

'" I . 
~ 
•. 

'~ 

3. When the above inform:ition is com:p::1r°"'d wi t.h that in 

Sch. R"'::v. 6, the c::>mpletion dat.;os 1:•f Aral-: 1 and Ar;.i-: 2 

I .s.re differ~rit. 

I 

) 
I 
I i 

Fev.6 indicates 

Oct./Nov.1992 for Arak 1/Arak 2 and July/Aug. 199: for 

Arak 3 i.e. offsites and utilities. 

i I ~' 4. Overall complex progress as on 31.08.91 shows in per 

~ I l" 

' I 
cent.: 
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Schedllle Actual 

(A) Phase I 71.03 (72.53) 61.38 (66.05) 

Phase II 25.29 NIL 

OvF;:rall 64.49 52.61 

(--) Figures in bracket are for process Units. Details 

of above are in annexure I. II, III. 

CB) Utilities - Cumulative 

Schedule 

61. D.M.Water Unit 67.5 

62. C.W.System 53.0 

64. Plant & Inst. 46.25 
Air 

65. N2/02 Plant 

51.21 

69. Klee Pr.>wer GerL. 70. 47 

Overall Otilities 

(C) Offsite gen. 
facilities 

60.5 

82.07 

Actual 

46.l 

37.05 

27.71 

49.46 

44..67 

61.00 

49.86 

63.19 

Hain Delaying 
Activities 

Const/commiss­
ioning 

Mat.FOB to 
Site,Const./ 
Comm. 

FOB Mat, Mat 
to site, Cor1et/ 
Comm. 

M.:it. to site 

Mat.. to ~·it~. 
C~r;!::t./Cr ... mrc1. 

Mat. to Site, 
Const/Comm. 

Mat. to Site, 
Const/Comm. 

Const/Comm. 
and common 
services 
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I Offsite facil- 64.55 58.73 Mat.. t.r ... ~it.-1:. 1 ~ '• • ities Const/Comm. .. . 
: 

1 
. 
L I Overall off n: .. 52 61.52 Kat. to Sit~. 

-sites Const/Comm. 

I Thus the main contribution towards delay are the FOB 

material delivery (part ie11l.~r ly in case Qf inst. & 

.. I plant air). material transportation to site and 

... I activitie~ - of construction and commissioning. 

I 
5. Another data comparing the progress as on 31. 8 .1991 and 

as t)T1 14.09.91 (information to ARPC from MC by letter 

I dtd.14.9.9!) Overall-Cumulative. 
/ 

I SCH ACT DIFFKRENCE 
\ 

... Arak 1 31.6.91 75.71 66 . .31 -9.4 
" y 

I ir, 14.4.91 81.19 67.68 -13.51 A 

·~ ~ ·' I Arak 2 31.8.91 46.82 32.60 -14.22 

~ ' 
14.9.91 55.29 34.56 -20.71 A 

~ .. 
I 

3 31.8.91 34.95 17.36 -17. ~·9 Arak 

I 14.9.91 41.81 18.14 -~3.67 A 

, 
' I Arak 3 31.8.91 26.69 17.76 -8.83 
;p· 

r 14.9.91 32.40 19.71 -12.69 A • .._, 
t I ~ 

i Arak 4 31.8.91 13.52 6.40 -7.12 

I 14.9.91 15.32 6.78 -8.54 A i,' 

; 

I \ .. 

' (xxxviii) ~-4 I ,, 
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6. 

I 

7. 

- \ 

·-----==:-~-- .._ _______________ , ___ 

\ 

A. There is a further delay in the ..:-nth of .:". 

• 
! 

September, 1991. The trend of the progress is 

further negative (deteriorating) for all Units in 

just a period of tvo veeks. 

The enclosed annexures I. II and III projects following 

(Ref.: overall complex progress report No. 30.8.91) 

delays in mc:ist of the areas 

Engineering and Procurement services 17.9% 

Material Commitment 15.0% 

FOB - m~terial delivery 

Tr.~m:p0rtati0r1 fr·:im FOB to site 16.4% 

Construction and pre-commissioning 14.2% 

Commissioning and start-u:p 6. ·r % 

The main delays are on account of late com:pletion of 

engineering activities v..:.inly for the Utilities Pack.age 

Units, late FOB material delivery, delay in 

transportation to site, delay in cons1..ructior1 due to 

site management 1Fla~~ing, 

mobilisation, lack of civil construction material 

supplies, delay in recei:pt of corLstr11ctior1 

etc. . .... 
Contracts for Phase II Units namely, EO/EG-EA, OX0/2-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 coaq:•ared to progress of phase I 

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 nov about 50 (fifty 

per.zent) % less than scheduled in the deploymo:nt 

chart. More reduction particularly in the month of 

June-July-August 1991. 

AMALYSIS/COIDJIRTS 

1. Plant units Arakl and Arak2 will be complete before th~ 

Utilities and offsites (Arak3, Ar3k4) are ready wh!ch 

is contrary to as shown in schedule Rev.6. 

•:i It s.:-ems Utilities and Offsites (Arak3, Arak4) will bo:: 

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) showine interrelated activities of 

precommissionina the Arak3 and Arak1/Arak2 must be 

produced/published. 
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3. The rest of the Units in phase I i.e. Arak4 : BD and • 
PBR will be the last to be ready in Sept./Dec. 1992. 

1 4. There is a trend in revising the master schedules of 

the complex. sin~e within six months (from Feb. 1991 

till July 1991) the schedule had been revised shifting 

project completion by ab< ... ut 12-13 months. This revision 

could have been avoided if timely necessary actions to 

remov.e constraints had been taken. Othenlise such trend 

will le.ad to indefirdte situation. 

5. Commissioning and start-up schedules started showing 

negative trends right from now. It can mean that 

sched11ling of commissioni.ng l.s over opt.imist.ic and n·:•t.. 

realistic in relation tc seq~ential completion of 

Utilities and Process uni~s. 

6. There is no point in reporting progress on Phase II 

Units in overall progress of the complex, when the 

effective dates of these Units clear. 

Scheduling at this stage of thefie projects 

could be & misnomer. 

7. The inordinate delay c•n Uni ts under Ara1':4 i.e. 
. .._ 

Butadiene, PBR, AA and VA which are on critical path 

need lot of i.nputs to bring them up on sched1lle. The 

manpower and equipment mobilisation of the local 

contractor is very poor. 

(XXXY.i) 



---
~-· 

•31&- in ~ -·---~=------ ~-----------,- • 
' 

tit .... 

f I \ 

'! 

I ~ • l 
'.• 
> .. 
J I ; RKCOltllKMDATIOMS/SOGGISTIYI ACTIOllS ,.. 

I 1. A serious assistaracf:: and coc•rdinatir . ..n is required from 

I 
MC f c-r : 

I 
a) Making av~ilabl~ construction drawings/documents. 

b) r3~t.t1ng cc•mpl~tion of the detail design of all the 

I process and Utility packages. 

I 
FOB-deli very of the remaining 

~·~ui pm.wnt/ i t101ms: and transportaion within the 
{ 

I "' :-. country to site. 

I d> Site construction activitis~ for management and 

i 
planning •:•£ manpow;a.r by th& l'>?SP-=·:t.i •·e agencies-

I 

I r 
l 
j• 

mobilization of the construction 

l I L 
f 
\ 

equipments. 

·' ~ ~ I e) Monitoring and control of the revised schedules 

R~v.6 ~nd id~ntifying the -=-onstraints well-in-time 

I and recommend solutions to the Owner . . , 
_, 

I 2. Owner on their part to identify and hold reponsible the 

' 
i- I ~ 
~ 

F 

I t 
t 

r~~p~ctiv~ UCS and UPCS and take necessary actions in 

consultation with MC. • ..... 

S. Also Own•r on th~ir part to take i..ediate necessary 
I 

I r 
'f 

' 

~oiion5 to supply materials of construction activities 

0£ civil and £or transportation from port to site. 
' I 
~ I 

(xxxxii) 

r 



~ .... 
" - .... ~· 

--·- ---....J&••l,L.• :i..>) .. P ... rimA'""""'.....:U)r -·- ·--==-------:;~::=~~=---~--.. -------~..::-~------·- -- . -~ - -----'-- .. 
i I ~ 
' r • \ 
~ I • 
~ 
~ 

I ' 
~ 
I 

i 

~ I 
~ I 

I 

4. Owner to call frequent review meetings with MC •nd tha 

' • 
1 

contractors for identifying the Hold-UPS. con&tr•int& 

and actir.:ns to catch up for the delays atlea&t now in 

relation to Sch. Rev.6. 

I 5. AP.PC t,...._. cl>:·S'=lY w.1ni tor the construction activities by 

deplc•ying unit "1ise responsible 1:-oordinatorE of thllilir .. I c•wn C AF~PC P~rsonnel) for following up with unit wis€< 

t I 
scb"!dules and identifying responsible defaulter•. 

I 
TheEe c00rdin~tors should take als0 the responsibility 

f:·r +.i· • .;. 

'O I ' , !;., 

respective units. 

l';I 

" I t, These coordin3tors will b~ fully involved with their 

I 
team (task force) in preeofliJDissi-:·ning, c•.:..mmissi<:•ning 

and start-up activities and ultimately take over the 
.. 
f"' I 

I 
6. Comoleti0n of the Vtilities and 0ffsit~! will hsve t~ 

be advanced than schP.duled. Basic requirement is 
\ I 

~ I ~ 
~· 

expediting FOB delivery of the material (Particularly 

in c~~~ of Inst. and Plant-Air), the shifting of th~ • --
I material at site and enhancinc site activities of 

• I 'i;: 

constru~tion. MC and ARPC to jointly review and take 

action Atleast this help in may 

\ I 
' ' 

commissioning Utiliti~s/offsites between Mar.Sept.19~2. 

( Y.Y.xxj ii) 
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7. Also it is sugaested to phase out the Utilities and 
''· 

[. 

I ' p_- Offsites and to complete the part which can be u&ed £or • 
I 
I 

1 
thE: pr.r::-commissioning and commissioning activitillifa 0£ 

Pha~e I process units. That is to establish th~ 

availability of steam. power, air, N2/02 and cooling 

\later, and fuel from March/April 1992 ONWARDS and n•:•t. 

I in July-Aug. 1992 (Ref. Rev.6 schedule). Necessary 

PFI0PITIES will have to be attended in this dir~~tion. 
... I 

I MV NAIK/DC BHATT 
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From: UNDP CONSULTANTS CIPCL) COMHUNICATION-5 
TEHRAN OFFICE 
5.10.91 

VISIT TO SITR OR 29.9.199 (SUNDAY) 

Met ltr. Pak-~ravan Incharge Personnel & Adm. 

Mr.Sayeedi Incharge Training 

Mr.Nazarian Incharge Operations-
Tech.Deputy 

Mr.Salihi Operatic•n Olefin~ 

Mr.M~jumdar Adviser Operations 

Vieited Nephth~ Crack~r - About S5~ completion -

Still lot <:>f works going on. Civil works flooring, 

equipment/piping erection. ins~rum~ntation, insulati•:>n. 

painting 

compressors erection ir1 :p:r..-;_,gress. 

Other Units (~eneral Rouna; 

Utilities to plants pipe/cable trenches construction going 

on, boilers - about 50' erection, power generation unit 

about 30%, still under transp,j1·tatioi:. 

BD/PBR civil work yet not visible 

PP erection - about 50 to 70% 

(XY.XXV) 
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LLDPE/B-1 - Erection on - utilities in gener.').l far behind. 

Overall impression: Rev.6. scheduling collllllissioning towards 

1992 end looks difficult - lot of efforts on all front after 

critical reviev every month necessary. 

Feedstock from NPC·s seventh refinery in neighbourhood, but ~ 

except somoe tankages no sign of ~rection feed stock 

towards 1992 end not feasible. 

Laboratory workshop still to com-= up. 

Clinic/Admn. bldg., Mini township ready. 

Discussed with Hr.NAZARIAN - Opn.-in-C:harge Prepsring 

personnel for commissioning and start up. About 80% 

recrui t,..ent is over. 'I'raining already on nand. Likely th<tt. 

few trainees will join Batch of trainees going to IPCL from 

NPC. 

Also deputing Engineers to other units (like refineries/ 

petrochemicals) where they are involved in operations by 

taking direct responsibility. 

ARPC also thinking to take help from operating units like 

IPCL for a specialist c1·oup vho can take start up 

responsibility of LLDPE/HDPE units. IPCL suggested that it 

is possible to send such a team. 

Visited Arak Tovn to see the accommodation facilities 

available for our stay at At'ak. 

D.C.Bhatt I M.V.Naik 
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