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@hnatogx notes

A comma (,) is used to distinguish thousands and millions.
References to "tons" are to metric tons, unless otherwise stated.
The following abbreviations are used in this report :

DNT dinitrotoluene
IPCL Indian Petrochemical Corporation Limited

LDPE low density polyethylene
PBR polybutadienc rubber

P;E ' polyethylene

The designations employed and the presentation of the material in this
document do not imply the expression of any opinion whatsoever on the part of
the Secretariat of the United Nations concerniag the legal status of any
country, territory, city or area or of its authorities, or concerning the
delimitation of its frontiers or boundaries.

Mention of firm names and commercial producte does not imply the endorse-
' ment of the United Nations Industrial Development Organization (UNI]I)).




ABSTRACT

At the request of the Government of India to the United Nations Development
Programme (UNDP), an adviser in petrochemical plant operations was sent to Baroda
to assist the Indian Petrochemical Corporation Limited (IPCL). The mission was
part of the project "Assistance to Indian Petrochemical Corporation, Baroda'
(DP/IND/73/010) of which the United Nations Industrial Development Organization
(UNIDO) is the executing agency.

In his report the adviser suggests three possibilities for the operation
of the olefin works, each with three variations, He points out that it is
likely that the olefin works will run at the minimum load and with low severity
cracking conditions for some time. On the basis of his findings his recommen-

dations were:

To establish a production cell (production control cen.re)

To establish a management committee to co-ordinate production
possibilities with market iequirements

To give sole responsibility for the remaining construction work
to the manager of project engineering

To speed up the realization of the PVC plant
To re-establish the laboratories and workshops of the Training Centre
To change the present system of maintenance services

To change the present system of promotions
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INTRODUCTION

The projec: "Assistance to Indian Petrochemical Corporation Limited, Baroda"
(DP/IND/73/010), of which the United Nations Industrial Development Organization
(UNIDO) is the executing agency was approved by the United Nations Development
Programme (UNDP) in August 1974. Its objectives are to train and advise the
technical personnel of the Indian Petrochemical Corporation Limited (IPCL) in

operations, inspection and maintenance of petrochemical plants,

The IPCL is engaged in erecting and commissioning petrochemical plants
at Baroda. Its main activities are as follows:

(a) Production of petroclamicals such as ortho- and paraxylene, DNT,
olefins, thermoplastics, polybutadiene synthetic rubber and acrylonitrile;

(b) Marketing and distribution of products;

(c) Establishing a research and development programme,

The duties of the adviser in plant operations were to assist the IPCL on
all aspects of the operations of petrochemical plants to ensure their efficient
operation and identifying problems likely to be encountered (see annex I),




I, FINDINGS

At the time of consultant's arrival all the plants were in full construction
and far away from commissioning., Commissioning dates had not yet been established.
On the other hand the construction experts for the olefin werks and the start up
people were already present. The likelihood of the downstream plants going into
operation during the consultant 's appointment period was remote because of delays
in the olefin works. Therefore the consultant concentrated his efforts on keep-
ing in contact with the heade of the downstream production departments and emphasi-
zing the importance ot time-1imits for commissioning dates. The downstrecam plants
are now ready for commissioning. The exceptions are the acrylic fiber plant and

the acrylonitrile plant which can be commissioned only later this year.

It is recommended that for the remaining construction work, i.e. acrylic
fiber plant, acrylonitrile plant, and the last two heaters of olefin works,a
clearer distribution of responsibilities should be established, The whole
responsibility for the construction work up to the moment of handing over the
finished parts of the future plant to the Operations department for precommis-
sioning should rest entirely with the manager of project engineering. He can
make full use during the construction period of the future plants' maintenance
people. The operations people will have a unique possibility of studying
in situ their future plant and should prepare operation and emergency manuals

for the operators,

Some chemico-technical problems that appeared during the construction period

were dealt with in previous reports.

Special consideration should be given to the future running possibilities
of the olefin works. Three running possibilities, each with three variations
are given in annex II,

Case 1., Full load (131,600 tons (a) Design severity cracking
of ethylene per annum) (24.9 wt.% ethylene on naphtha)

(v) Low severity cracking
(23,3 wt.% ethylene on naphtha)

(¢) High severity cracking _
(28,2 wte% ethylene on naphtha)

and the same three variations of idfferent cracking severities for:

Case 2. 76.3% of full load (11,800 tons of ethylene per annum which
corresponds to polyethylene 80,000 tors

per annum and ethylene glycol 20,000 tons
per annum both running at full).
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Case 3. 40% of full load (52,800 tons of ethylene per annum
which is the minimum load for a smooth
run),

It will take some years before the conditions specified in cases 1 and 2
will be reached, Therefore, it is most important that for the first period of
operations the olefin works may run safely at its minimum load of 52,800 tons
of ethylene per annum. That means running one polyethylene chain (40,000 tons
per annum PE) at full consuming 42,000 tons of ethylene and 13,158 tons per annum
ethylene glycol consuming 10,000 tons of ethylene. The remaining 800 tons of
ethylene are purified purge-ethylene from the polyethylene plant and are
returned to this plant, The proportions of the production could be changed,
esgs 20,000 tons per anrum of ethylene glycol and 35,048 tons per annum of
polyethylene, Any ethylene consumption under the limits given by these borderline
cases means that the ethylene should be sent to the fuel-gas system.

The yields of propylene (polymer and chemical grade) and butadiene under
minimum running load and mild cracking conditions are considered. Low yields of
ethylene and benzene on naphtha and highest yields of propylene and butadiene
are obtained. Unfortunately, these conditions result alsc in the highest yield
of pyrolisis gasoline for which only naphtha raw material prices can be obtained.

The calculation of production of polymer and chemical grade propylene at
the lowest possible load of olefin works is based on the full-load production,

In case 3, variation (b),a production of 1¢,200 tons per annum of propylene
polymer grade can be expected, This would be enough for a production of
13,584 tons of polypropylene and 566 tons of atactic material, (Plant capacity
at full load would be 30,000 tons per annum.) It is assumed that at the same
time 16,892 tons per annum of chemical grade propylene will be obtained, which
would be sufficient for a production of 12,153 tons per annum of acrylonitrile,
(Plant caepacity at full load wiuld be 24,000 tons per annum.) Also, 8,280 tons of
butadiene will be obtained which would be sufficient for a production of
8,039 tons of polybutadiene rubber, (Plant capacity at full load would be

20,000 tons per annum.)

Any more severe cracking condition, with a given constant ethylene production,
would result in less propylene and butadiene. Considering the examples given
above, it is likely that the olefin works will run for some time at the minimum
load and low severity cracking conditions., The high quantities of pyraolysis




gasoline will have to be accepted. The quantity of butadiene necessary for full
production of the polybutadiene rubber plant can be obtained only under mild
cracking conditions even if the olefin works would be running at full-loed.

The production of benzene under mild cracking conditions will be probably
sufficient for the production of linear alkylates and polybutadiene rubber.
These figures are based on the composition of naphtha feedstock of the olefin

work s,
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II. RECOMMENDATIONS

1. A production cell should be established, It should be on shift work and
should have the following tarsks:
To inform the management about plant performance, availability of utilities
and any occurences or incidents of importance which may happen. It will
have to be established from which degree of importance onward ai.omalous
situations have to be reported to the head of departments, cpers .ons

manager or to the highest management, It is assumed that the plant managers
will be informed directly from the plants about such events,

To take decisions in certain situations, for example, in case of a reduction

of availibility of utilities, which of the plants has to reduce its

production volume or even to shut down, or which plant should receive less

ethylene and propylene, Such decisions should be based on instructions

given by the operations manager who sets the priorities

The tasks of the production cell will increase with more plants coming into
operation. Time to get acquainted with the duties should be allowed to the
production cell, At first only the minimum amount of information, carefully
gselected, should be transmitted to the cell thus avoiding the unnecessary noti-
fications which could produce merely an overload. A telephone connection with
various places of its contacts should be established and a car (jeep) with

driver should be at its disposal for any urgent transport,

2, A management committee that will consider production possibilities, market

requirements and economical factors, should be established..

3o For the remaining projects the responsibility during the construction period

should rest entirely with the manager of project engineering,

4. The polyvinylchloride project should be speeded up. The running conditions
of the olefin works and especially of its main compressors will be made consider-

ably less burdensome by a higher load.

5 The laboratories and workshops of the Training Centre should be re-established,
if possible, in the building where they had been located before,

6« It is recommended that either the maintenance force of the Central

Workshop be reinforced or the Central Workshop be allowed to make quick decisions
about outside services without asking fon tenders, In many cases the money that is
believed to be saved is in no proportion to losses by stillstand of production
waiting for the maintenance work to be done, This also applies to the precom-

missioning and commissioning. Similar considerations are valid for the purchasing

of materials,
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7. In promotions, the concept of seniority versus job suitability seems to
favour too much seniority and should be changed. Too big an importance placed
on seniority not only creates mediocrity but brings higher qualified people down
to mediocrity or induces them to leave the company .f an opportunity presents
itself, The complexity of the IPCL works requires highly qualified people and
does not let much margin to seniority.







Post title:
Duration :

Date required:
Duty station:
Purpose of the

project:

Duties:

Qualifications:
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Annex I

JOB DESCRIPTION

Adviser on plant operations (olefins and associated units)

One year
April/May 1977

Baroda

To advise the operation manager of Indian Petrochemicals
Corporation Limited in the operation of petrochemical plants
(olefins and associated units)

The expert will be expected to:

1. Arsist the operation manager of the IPCL on all aspects
of operation of petrochemical plants and units such
as naphtha cracking plant, benzene butadiene extraction
unit, pyrolysis gasoline unit, ethylene glycol unit,
detergent alkylate unit, polypropylene and low density
polyethylene plants;

2. Assist in forecasting operating and process problems
likely to be encountered and in advance planning to
ensure trouble-free and efficient operation of these
plants,

Qualified chemical engineer with extensive experiemce in
start-ups, shut-downs and operation of petrochemical plants
and with long association at top supervisory level with the
operation of naphtha cracking plant a.nd/or other associated
plants mentioned above, Experience and knowledge about:

- Low temperature operations

- Storage and handling of low boiling liquids

- Construction materials at aiverse temperature and pressure
services

- Safety in hydrocarbon processing and petrochemical
industries

- Plant operations involving catalytic reaction of ethylene
and oxygen near their flammability limits

- Operation of distillation columns which producc high-
purity organic compcunds

= Analysing the complicated instrumentation circuits and
explaining them to the operation staff




Language:

Background
information:
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- Plant operation involving high pressure polymerization
with tubular processes

- Latest techniques for production of LDPE and polypropylene
with Ziegler cetalyst

English

The Indian Petrochemicals Corporation Limited (IPCL) with
its headquarters at Baroda is engaged in erecting and
commissioning petrochemical plants at Baroda. Its main
activities are as follows:

(a) Production of petrochemicals such as ortho- and
paraxylene, olefins, thermoplastics, poly-
butadiene synthetic rubber and acrylonitrile, It
will probably also undertake the manufacture of
synthetic fibers in a phased manner;

(b) Marketing and distribution of products from plants
under erection and commissioning;

(¢) Esteblishing technical service (customer service)
and also initiating a research and development
programme designed to provide support to the production
programme,

IPCL has already recruited (and will recruit many more)
chemical, mechanical, electrical, instrument engineers,
supervisors and artisans to operate the above named petro-
chemical plants, While IPCL expects to recruit personnel
of appropriate education, it is essential that they are
trained properly to operate plants of the type mentioned
since actual in-plant experience in such plants available
in the country is still rather limited,




- 15 -

*(suo3 002'GiL pue suoi 000'Vg) 1IN 3B FuTuumr T0oATF suaTdyjzs pue sualfyjzsfrod Jutwnssy

c°gc W
6°vz

oﬁimwwﬁ

*vyjydeu uo o
*gyjydeu uo W:mm
*gyjydeu uo <

AHom

vg9 L 00L @ 009 8 696 VL 16F gL LlEL 91 02t 6L 052 02 0GL 1e
09l 9 009 ¥ 08l € 0GL L1  GlL g otz L oob &L

VAL L GGG L 96L 1 vee 2 196 ¢ 06t € 826 2 888 ¢ 06t v
wev 26L 1 2ot 2 oLL 2 gLy ¢ 06¢ ¥ 266 ¢ ogh v 6L 6
292 9 clg 6 028 ¢L  9v6 L1 €@ gL 29t 92 969 6L 089 ¥z 066 be
ote ¥IL 069 LI @929 b2 bee L2 vl €t LL6 9¥  teg Gt ¥ze ¥¥  OLS 19
ogrh ¢ ove ¥ och L L v @b 6 PGL ¥L 002 9 05¢ 2L 066 gl
(0S¥ NFV (oSt 21) (osy 21) (osy 2u) (bsv 2v) (osk 2i) (¢ NPV (0S¥ 21) (osv 2i)
oLy o 066 6 009 8 2l6 61 9L2 gL Go¥ 9L 9Ll | vlg €2 00§ 12
obv9 vlL vi6 121 LIV 1 853 | 009 | 9t6 L Gt 2
vev G&  veo b 266 LG 90L L9 o021 S8 o0gl 60L 9tL g8  09G LLL 088 Vi
ov 69 06 LL eel el Lot L vee

vo9 068 9.8 o6t 1 869 L 6.9 L 606 1 Gge-2. 06l 2
262 G GGh ot 049 6 G60 0L €6 6L €68 62 0f2 €L 2il 92 92L 6%
008 & obe L 2 8 oo 1L olg €1 W6L GL 005 FL  00L QL OOL O2
oL 1t Vh9gr 968 VC gt ez €95 Gt 6gv Lb OVE 62 oly oF OFe 29
clo ¢ vot 2 961 ¢ 266 € G6t ¥ 68l ¥ ogL & 0L S 06y ¢
LS 6 962 t1 c68 9L 619 0L 600 €2 GlLZ €2 06 €L ovZ £ otz 2v
002 6L 002 GL 002 GL YOO 62 000 QE 000 BE 000 @€ 000 @€ 000 gf
Pvg 2z oogof ggz v¢ TG ¢v Pob Go Pob G9 o1t 16 000 LI o2l %9
ob6 g2 089 92 2G6 P2 tog GG 268 06 966 LY 05 2L OOL 99  0gf 29
9t L 261 891 662 06< 02¢ ove 08¢ ocy

082 2 8L6 L vig i 6ve ¥ 2Ll € €61 € 0oL G vé6 v gL v
o9 viL vieé 122 Ly 1 868 L 009 L 9t6 L Gy 2
oc6e <6Glc g9z oIt ¢ evz ¢ 150 ¢ o0t L 088 9 029 9
008 26 003 26 008 2GS 008 LOL 00g LOL 008 LOL 009 LEL 009 LEL 009 iLtlL
008 00g 00g 009 1L 009 | 009 1 009 1 009 | 009 |
000 09L 000 0gL 000 00Z O00C GOt 00t ¥SE 006 Lgt 000 oof 000 0GP 000 006

(

(3uerd uorjesedas o7) jueld jd wody

(aexoeaa a9-pafokosd) w:mc

0056 LL 0S¥ 6 (3o®rq uogaes jo uorjompord go; plod) (1o [ang stskroakd

(sed (eng 03) sed-juap
spua Aa®oy
81no-59
gano-Ly
ajeuTjjer—-9o

8ajeTi(e IBOUL] PuUe Hgd O3
M99

N: pue

autrrose® gyslyoaly

8I1a1T10q T0dI ©%

ALrautrjaa jersfnn o3

wmvo sutejuod) Jojeredas sed o3 parohosy

(aae1y o03) sed-juap
(8ed 1ang o3) ajeuTyyea- vo
e L)
vo
(se2 19my o3) % paxTi
apeIf TEOTWOY)
aper? aawd{od mmmo
mo
Amdw °n3 .ovv vmo

(2%emas o3) Am N 00) sed proy
se¥ [anj Jo ssgodund aay3iQ
uotjBuadoaply suryosed srstryoadd Jo4

°y

v

v:molowuzm

wyjydey
paad

/® uSty /O udreaq /A moy [P ySy /5 udseq /A mo1 /B ufw /5 uStseq /4 mog

PEOT TIWJ JO %0V 3V

/¥ peor_(1nJ Jo ot

PeoT TIWJ 3V

*9l IV
Ajtaanss Juiioero JO a 3

(umuue uod suo} ur)
SHMOM NISTIO dHL d0 NHULIVd NOILOMMOHd

II xeuuy

[









