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i SUMMARY

A tour of PETROMiN's industiriel estab’istmen’s .a# aviansed

for the writer io evaluate the exieting ccndition. concerning

industriel safety and report the indings sa well us make racca-

mendations for future improvements,

The survey revealed a lack of adequate industrial safcty

measures and it is strongly recommended that PETROMIN initially
engage s consultants in this field and later forms ite own in-

dustrial safety dapartment to remove the h.azards (Ref. Appendix I).
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INTRODUCTION

Though the intermediary of the United Nations Industrial
Development Organization, the Kingdom of Saudi Arabia requested in
1973 aseistance in preparing programmes of industrial safety for the
industrial establishments of Petromin.

Petromin is a public organization set up by the Government of
the Kingdom and is charged with the main reeponsibility of planning
and implementing industries of a diversified nature based on oil, na-
tural gas and minerals. At present the major industrial enterprises
run by Petromin are: the Oil Refinery, Stesl Rolling Mill and Pe-
troludb piant, all in Jeddah; the 0il Refinery in Riyadh; the Per-
tiliser and Sulfuric Acid plant both at Dammam; and - the storage fa-
oilities of Petromin Marketing at Dharan.

The terms of reference and objoctives of the request were:

a) study and evaluate the existing measures of industrial
safely adopted by the industrial eetablishments of Pe-
tromin;

b) formulate recommendations on the improvements to be made
on the existing measures of induetrial safety or on alter-

native neasures to be introduced;

©) preparing training programmes on industrial safety for

Petroain'e employees engaged in industrial safety.
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EXPLANATICN

"Indvastrial Safety" in taa Procese-irdus:ry tek:s srnt: a.count
the design and construction of chemical ard other productive riants
and process-units, thereby 1ncorporating cafety in every aspect of
development and Zesiyn rtase such as: "Belaction, ritvation and
layout of site", "reartions ¢ process conditicne", “"storace + hand-
ling of dangerouc sutstuances", "methods or oderaticn'; ‘‘fira pro-

tection", etc.

Thus, Industrial Safety; does start or the planning boerd. Indug-
trial safety is different from "Occupational Safety" which proceeds
from an existing situation and protects the worker in hie working en-
vironment while he is doing his job. Examples of this tyre of safety
are: 'wearing goggles, masks, glcves and protective fooiwear where
needed", '"by taking preventive measures for people working at a cer-
tain height so that they will not fall", "meking the worker aware
what hazards there are" and such like,

Although Industrial Safety is different from Occupational Safety,
both services are related, with the latter being a subsecticn of the
former, It needs to be clearly understood that a well designed "industrially
safe" plant will give far lcss occupational safety Lizards than a bad-
ly designed :ne. As an analogy, whatever zaf~iybelt i used, Jdriving in
& car vithout brakes is certain to be more dangerovt than driving in a
car with brakes. Occupational Safety without Industrial Safety will ne'or

ensure that the rafest possible conditions prevail.

Whateve~ good iutentions there may te, despite all mcasures tuken,
occurences such as explosions cannot be entirely ruled ovt. Indiustrial
Safety therefore goes even further. It not only tries to prevent calamaties
happening, tut if an emergency does arise, for whatever reason, it will

try to minimize the effects. For instance, utorage of licuidr with post tial

explosion hazards should be limited.




THIRODGCYION

Tt is baucausa of the reveral severe industrial calamaties that
veccarred in late years, resulting in loss of many lives, heavy loss of
rapitel 1nvestmeni and tcomendous costs invelved to cope with matters
liks pellutieon, liabi'lities to third parties, etc., that in scme coun-
tries in Furope, 1n rezeai years, Government bodies were formed io

se’ standards of Iindustirial Safety.

The main task of these new brdies became to set basic safety
rules for proposed new plants, 'n addition, to put foreward recom-
mendations as to those plants already in existence, and to advise on

other safely matters tied in with and related to industry.

Rotterdam-Furopoori-Botlek, the densly populated and highly
industrialized (mainly petrochemical ) area in Holland was one of
the places in Furope where strict measures had to be taken, and where
such a body was formed. Plants of many major firms are to te found there
*.a. I.C.1I., Shell, Gulf, Tsso, etc. The possibility of special hazards
had to be considered for Rotterdam having a large concentration of in- %
dustry and being one of the largest pérts in the world where the biggest

tankers can enter.

To give an idea whai "Industrial Safety'* can be, a few piresent day
topies in the Rotterdam-Europoort-Boilek area are given, which require

caref™l deliberation:

(a) Cocied etorage versus, the more dangerous cunsidered pressure
sicrage. When sometaing happens to a tank a less harardous boil-off in ok-

tained instead of a flash-off.

(L) Nitrogen-blanketing. Gas explcsions can be avoided by measures
to prevent the occurence of explosive concenirations, e.g. excluding oxygen
by maintaining a Vlanket of inert gas (dosing with inert gas). However,
nitrogen will also give maintenance hazards (death by asphyxiation) and

hence will give rise to an "Occupational Safety" problem. The pros and

cons 1n each case need to be considered separately.
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(c) Flzating-roof tanks versus cone-rzef tan<s., “his is a topic
touching acoromica (vapor pressures ), pollution (breathzng of tank if

ocone-rocf is used), and occupational zafe’y (control + maintenance ).

(d) The production, storave and transpert of Chlorine. Chlorine

is particuiarly acnge~cus tecausse of toxily hazsrdisg,

(e) Safuty-valies and breaking-plates. 'n itself irndustrial
safeguards, the velves + pletes chould be ricc:d where tliey tremseives

will not creato "Occupationzl Safety" proclens.,
Early investigeztione made by the aforementioned bodies revealed:

(a) that the "Industrial Safetly" of each plant differs, evea if
similar product(s) are being made;

(b) that the "Industrial Safety" in many cases had tecn initiated
ocnly by the contractor and to what extent had depended mainly on the inte-
grity, experience and/or industrial capebility of the contractor who had
tendered for the project;

(c) that low tendering prices usually implies a low level of
"Industrial Safety";

(4) that Covernment industry om the whole proved to be worse on

"Induetrial Safety" than private entusrprise.

FINDINGS: After visiting Petromin's main office and visiting and re-

viewiug Peiromin's ma or enterprises, it is apperen’. there .g no pro-
gramme yet established, nor a department or bedy witnin Petromin avar-

lable, or taking care of Petromin's own "Indueirial Safety".

With Petromin being not much different from other companies, it is ot
surprieing therefore, that in Sauci Arabia similar condit.ons were foun.

%o exiet as had already been found in otler aountries,




The folluwing findings, by far not exhaustive, are given solely
with the purpose to prove, and to emphasize, the existing acute urgen-
cy that Petromin chould give immediate attentiion and high priority to

"Industrial Safety".
33 "co Damnan:

1. Installation of ianks. Essential tanks never shculd be installed
singly. At least one additional tank is always needed to allow for in-
spection and maintenance, to prevent unnecessary plent shutdown, to be
used as a spare in case of emergency or calamity stec,

Safco's liquid ammonia tank as well as the svlfuric acid tank, on the

contrary, were found to be single installations,

2. The hugh 10.000 ton liquid ammonia tank has no rampart around it,
Ammonia-gas is highly dangerous because of deadly (toxic) ccncentra-~

tions it can form as well as explosive mixtures with air. Imagine what
will happen if that tank goes| A concrete adjacent surrounding wall is

badly needed, having a height more or less the same asthe tank itself.

3. The same. as stated under 2, applles for the smaller 900 ton 98 %
sulfuric acid tank. Although less elaborate it should never—the-less
have been fitted with a surrounding wall. Sulfuric acid is highly 0orrol1‘

and dangerous. 93 7 has a carbonizing effect on the human skin,

d. Layrut of plaut. Safco's Urea-plant was tusiit far too condensad,

Tv for sur: mugt have besn compeitive in nrice. Uraas however is highly
for'cosive 2. ! Maluvenance can't Keep up with the Jamage Urea does to .
the plant itself. ‘the plant is dangerous and should have occupied a much

largec site,

Pe .ronin Marketiag Dharan:

1. Proximity of fuel tanks. The 500c¢ bbls aviation gsdine tank was
found to be very closs to the control room and manifold system without
any barrier betweenr the two. The heart of & syutem should always be

safeguarded,

2. The same applies for the other 10.000 bbls aviation gasoline tank

being too close to the powerhouse. Also in this case no barrier was found 3
to exist bLatween the two,
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Riyadh Refiuery:

1. The 8 provane + butane spherical tunks rre too alose to

each other and, moreover, instead of 8 togener; two separate clusiers
of 4 each would ‘lave been sdvisatle. Furtrermore, the waole spherical
tank farm in 1t3elf 12 ioo close to the adacent fl~ ating ronf seenlisne

Storage.

2. The crude »3i) ,lant and the hydrogen piantare nuiit tae condensed

(too compact), they resemble trans:stor boxes.

3. Overhead piperacks (over hazzrd.us zoneg) ag in tke crade usecticn

area A and the iscmex sectior area B choutld have heen avcider,

4. Most 0il trenches around the different plant sections are found to te
far too close to the system 1tseif (in some cases too close to heating
system), not wide enough (clogging up can easily occur), and all were

found open (all need to be covered up).

5. Nowhere a color indicating system for steam, gas, crude, etc. was

found (ergonomics),

6. No tanks, (cone- as well as foating roof) were found to have a
drainage to outside the embankment. At the moment draining is done within
the embankment itself.

7. The major piping lanes were not found to be entrenched (and compsrt-

mented).

8. A lucic example that preventive "Industrial Safaty" 1eeds i0 bLe 1in-
troduced was the explosion which recentlv occured in the 'main switsh eou3
roon", Gas (mosti likely butane, being heavy) inf'lirated through duct(s)
into the room from below and was ignited. An accident like thisz should

never happen.

Jeddah Refinery:

1. As regards oil-tirenches arouna the diifevent plant seztiuns, the swuuc

oan be said as already stated under Riyadh Refinery point 4.
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2. As in Rivadn (roint §) no color indicating rystem was encountered,

3. The #CC-unit ia considared to be too compactly built (Rivedh point 2).

4. As in Riyadh (point 3) overhead piperecks uver hazardous areas exist.

5. Most piping lanes were not found to be entrenched (and compa:tmented),

{Riyadr oint 7,.

€. As to indvstrial safety, the old tankfsrm is considered in bad shape
and poarly organized. Criss-cross pipelanes sxist all over, no access
roads for maintenance or fire-fighting are available, tanks are too close
to each other, etic.,etc.

7. The old tankfarm has no drainage system (Riyadh point 6).

8. The tinfactory (open fire) on the refinery site, aleo being down- 1

wind from e loading area, is an indirect potential hazard to the re-

finery (it needs to te removed).

9. The refinery stacks are all too low, more B0 in view of the down-

wind adjacent steelmill (were people are working).

A it

fo. The steel-miil (open fire) is far too close, also being downwind

from the vrefinery. It is an indirect potential hazard to the refinery.

11. The safety vaives of the nydrogen-storags vessels {slthough hydrogen

Luing very light) ure corsidered situated too low.

Steel-Mill Jeddah: u
1. Only one entrance a2xists. It forms a bottloneck,

2. The mill is heoned in tetween Patromint's refinery and Petromin's

lubricating 0il Company (Petro-lub) and is getting suffocated.

3. The mill is toc close to the refinery (viz. Refinery Jeddah point 1o0).




Petro.-ludb Jeddan:

No sirik.ng maiters on industrial safety were observed,

Qenera.:

1. Nowhare was it found that attention had been paid regarding lay-

out to the prevailin; wind direction.

¢. Tuarthermore i: was ncticed thet as to occupationa] safety, the set-up
differs for eacu of Peiromints plants, Fach one also bLaiag in a differe:.

staye of developmaut

3. It wasalso noticed that so far Petromin has not been fortunate in
securing, as to plant and plant-systiems, the best obtainable on the mar-
ket at the time of purchase.




RECOMM NDATIONS : E

Immediate)~-

(A) Can- of tre things recding imacdizte atteaticn are Petromint®s

expansions in the near future, takeovers and new building projects.

It is urgent'y needed to enlist a reliable ..onsultant or fim
on "Industrial Safety". The advice of 3his conavltant on the one
hand will co~decide the price in case of a take-over; on the other

hand, regarding new projects or those already in the stage of being built,

it will still be possible to make the necessary changes or supplementary nel#
sures ( amplifications) in order to ensure adequate industrial safety Hr
the future.

For the future:

(B) The advice regarding the future can only be that within retromin

an overall body, (organizat.on, cepariment), as soon as possible, ought
to be formed which will take care of Petromin's "Industrial Safety",

Within this context "Occupationai Safety" will find its place.

The main tasks of this new btody wi.thin Petromin are to bes

(1) to adviee waanagement on wll safety aspects “Industrial’ as well

&3 "Occur2tional;

(2) to take care of what had, lemporarily, to be given to the consul-

tant firm (recormendation A);

(3) to be responsible for "Trdustrinl Safoty" in existing Petromin

plants;

(4) to form a liaison between management and each of Petromin's en-
terprises in regard to "Safety" aad to Le the official spokesman

of managomenv on management's Safety policy;

Note: 'he new body should only act in an advisory capacity. Safety

e Syt

and Safety-policy must come from and be stimulatzd by the people at
the top. The respousibility for this safety (industrial as well as

ocoupational) therefore should, and can, only remain in the hands of
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management.

(5) to coliect and to analyse accident dzii, (a0t neceszarily those
only relating %o bodily rarm), of the verious Pztiremin's enter
prises in connection with the safety policy to bz undertaken bv

managemen :;

(6) to provide courses in Occupational sSafety [or nil branches and

personnel of Petromin;

(7) with regards tc safety, to keep track of now developments ~nd

and methodologies;

(8) to ve the stepping stone as wal as, the body vhicih nas 1o take

care of such future items as environmental control and pnien-

tial nuisance.

In this stage there is very little sense to start considering
how the new body should look, how it needs to fit into Petromin's
organigation, the amount/caliber/training of people needed, etc.
To a large extent it all depends on the policy Petromin decides to
pursue and the decisions which Petromin intends to take,

One of management's philosopies could be that Petromin should
fit a wider context. Industrial Safety is a national item. Next to
Petromin there is also private enterprise. In case a national "lndnz-
trial Safety" body should arise, which with the rapidly expanding
industry would be advisable, Petromin's set-up, although ntill necded,

of courso could be less elaborate as i, wrulé ther comply with the new
"national” body.
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Agency for Technical Co~operation
A¢ninisiration:

Yy, R, Me, Abiul-Malek Cthman Ferrash
PDiresos Coneral

Rixadh:

Patromin (Hced Office):

K.R. Mr. Jamal Hasan Jawal
Dezuty Directcr Petromin

Mr. Sulaiman Al-Amri
Manager, Department of Training

Mr. Abdulrahman A. Abdulkader
Manager (‘rganization + Metho ls

¥Mr. Mansc .- M. Dehlav:
Assistan: to Mr. Sulaiman Al-Amri

Petromin (Head Office):

Mr. Abdullah Gama
rublic Relations Manager

Refinery:
Mr. Fuad M. Rakheet
Genaral Manager

Ar, G.L. M1)ler Joddah
Chief Engineer

N, S. IMuktar Ahmad
Safety Cirector

3afoo.

Nr. M.&. Hashim
Public Wslations Manager

Dharens

Mr. "r. A, Rdwal
nerke Manaoay

Nr. Ijaz Ahman
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Jeddah
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Refinery:

Nr. Saud Al--Jauhar
eneril ¥anager Production

dr. Hussein A, Muslah :
Manager of Technical Services |

Mr. Mohammed Mahmoud Khalil
Jafaty Officer

Steel-Nills

Nr. Fadhl Abdullah Be-Pagih
General Manager

¥r. Badeeh
Production Ranager

Petrolubi
¥r. Abdullah Shalabi Owide
Techa'cul  danager

¥r. Rashad A, Kayal
Adminiatrative Nanager

Petromin-Marketingt
Mr. Shehata Jased Abu-al-Jed
Oeneral Mana~er

Y-, Saad Ahmad Al-lehdan
Adminigrative Manager

Infety Supervisor









