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I. INTRODUCTION
A

A* PurpoM
■*.

The purpose of the AMS Emergency Rill System is to in- 

Increase the reliability and effectiveness of equipment 

and procedures used to safely and quickly stop the poly­

merization reaction In the reactors. Stopping the 

reaction prevents excessive pressure buildup which can 

cause emergency releases through the reactor relief 

valves. This system allows any or all reactors to be 

shut down In an orderly and safe Manner. This manual 

describes the system and the operator's responsibilities 

for operating and maintaining the system.

B. Operator Responsibilities

The operator Is responsible for producing quality pro­

ducts in a safe and efficient manner. He fulfills his 

responsibilities by knowing the following:

1. Understanding how his equipment functions.

2. Understanding what role each piece of equipment 

plays In the process.

3. Keeping a dose and regular check on equipment.

4. Knowing how to spot malfunctions and correct them.

5. Keeping his area of responsibility safe and clean.

6. Keeping complete and accurate records.

C. Process Information

The polymerization reaction of VCM to form PVC gives off 

heat and accelerates as temperature increases. It Is 

therefore necessary to remove the heat of reaction with 

cooling water In the reactor jacket and condenser.

VAB.0001105123
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A
I. INTRODUCTION - Continued

i*

C. Proctu Information - continued

Reactor agitation le also required to maintain uniform 

reactor m***»g and efficient heat removal.
n

If reactor cooling and/or agitation Is loot, the poly­

merization reaction must be stopped. Failure to do so 

will result in a runaway reaction with increasing temp­

erature and pressure. The reactor pressure would in­

crease until the rupture disc/safety valve assemblies 

would vent the reactor contents to the atmosphere.

■s’

The AMS Emergency Kill System provides the capability of 

injecting up to 25 gallons of AMS into each of the large 

reactors and up tb 60 gallons into the expansion 

reactors. This can be done either remotely from the 

control room or manually at the reactor top manway plat­

form. AMS can be Injected into'a reactor as soon as
1

agitation is lost to take advantage of mixing caused by 

residual swirling motion. Maintaining cooling water 

flow after loss of agitation will also help mixing by 

refluxing In addition to removing heat of reaction.

II. GENERAL PROCESS DESCRIPTION

Refer to the attached P & I diagrams for the complete 

system layout for each reactor area.

Emergency kill injection pots are provided at grade 

level for each reactor. All Injection pots are to be 

maintained at 250 to 275 psig pressure using high 

pressure nitrogen cylinders. A separate nitrogen

-2-
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A

cylinder and spare ere provided for eech Injection pot.

A locel AMS level gauge and e preeeure geuge ere 

provided on eech pot In eddltlon to e board-aounted low 

preeeure alara end e low level alara.

The A operetor le to check the eppropriete Injection pot
'■N

level end preeeure before etertlng eech reactor charge 

eequence•

Killing egent cen be Injected Into the reector either 

reaotely by the lend operetor or locally by the A 

operetor. KOraally* the emergency kill eyetea le 

ectlveted from the boerd to ainlalse tine end aaxl- 

nlee nixing. One evltch for eech reector operatee auto- 

aetlc double block velvee et the reector top aemrey 

level. Piecing the evltch In autonatlc node opene the

velvee end ellowe e low level evltch in the Injection
«

pot to doee the velvee. Piecing the evltch In the 

noaentary—contact aenuel node eleo opene the velvee 

but the velvee doee when the evltch le releeeed. Eech 

injection pot low level evltch eleo actlvetee a local 

light at the aenuel Injection point at the reactor top 

■envoy level. The autonatlc doeure of the reaote in­

jection velvee and the local law level Indicator light 

are provided to prevent nitrogen froa being injected 

into the reactor, blanketing the condeneer and reducing

cooling efficiency.

II. GEHERAL PROCESS PESCRIPTIOH - Continued
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II. flgnti. PROCESS PI8CKIPTI0H - Continued A
* ■+

An emergency injection header It provided at tha raactor 

top head level in aach raactor module. Tha haadar 

allova any Injection pot to ba uaad to kill any raactor 

in tha module or to inject additional killing agant If 

naadad. Tha procadora raqulrat tvo hoaaa, ona to 

connact tha lnjactlon pot to tha haadar, and ona to 

connact tha haadar to tha raactor. Killing agant can 

than Injactad locally by tha A oparator or remotely by 

tha laad oparator. It should ba notad that whan tha 

emergency lnjactlon haadar la usad, tha lnjactlon pot 

lov laval switch will nalthar automatically closa tha 

remote lnjactlon valvas nor light tha appropriata local
r

Indicator light. Caution should ba takan to prevent 

charging nltrogan Into tha raactor whan using tha
a

haadar•
i

Tha remote lnjactlon automatic valvas ara oparatad 

by nltrogan suppllad by a high prassura nltrogan 

cyllndar and spara. A board-mounted lov prassura alarm 

Is provldad for aach araa to alert tha board oparator 

whan tha cyllndar In use has dropped below 600 pslg.

A cyllndar with lass than 600 pslg prassura doas not 

contain enough nltrogan to oparata tha control valvas

and Is to Immediately changed out with a full
*

cylinder.
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III. SAFETY
A

m

The operation of tha emergency kill ayatan

■ant any extr hazardous situations. In fact, its

main purpose is to reduce the potential for having 

hazardous situations in the reactor area. However, some 

potential hazards are present and precautions should be 

taken to prevent serious Incidents.

A. The killing agent AMS has been In use for sons 

tlae in the plant and the operators are already 

familiar with the corresponding safety hazards 

and proper handling procedures. The attached vendor

literature describes chemical properties and safe
■

handling procedures. It should be emphasized that
4

4

AMS is highly reactive in the presence of the 

peroxide Initiators used in the plant. AMS AMP 

INITIATOR SHOULD NEVER BE MIXED UNDER ANT CIR

CUMSTANCES.

B. The AMS injection pots are to be maintained at 250 

to 275 pslg by high pressure nitrogen cylinders.

Due caution should be exercised in the handling of 

nitrogen cylinders. Operators should avoid damaging 

the outlet valves on these cylinders. The AMS in­

jection pots will contain AMS at 250 to 275 pslg 

pressure, so proper safety precautions should be 

taken while working with or near these vessels.

An injection pot oust be depressurized before the 

block valve on the AMS fill line is opened.

VAB.0001105127
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1 A

The nitrogen supply to the pot wist be turned off et 

the pot prior to Venting the pot. The pots ere only 

to be vented through the bleed velve on che pressure 

geuge/pressure switch piping on the top of the pots.

C. The rupture disk end relief assembly on each inj ec-

tion pot is set to relieve at 400 pslg9 the vessel 

design pressure. Since the nitrogen bottle

regulator nay occasionally leak through, a potential
' b.

exists for overpressuring an Injection pot and 

causing the rupture disk to burst• Even if the
k

killing agent didn't spray out when the relief 

devices opened, It is probable the relief valve 

would not conpletely reseat and the nitrogen 

bottle would slowly depressure through the pot end 

relief valve to atmosphere. The outside operator is 

to routinely check injection pot pressures to*insure 

it is neither too low nor too high.

D. The AMS killing agent is a volatile hydrocarbon9 and 

thus fire and explosions are theoretically possible. 

Precautions are to be taken to prevent spills and
i

excessive accunulatlon of flinwible vapors.

E. Since the Injection pots are connected to the 

reactors9 a potential exists for backing VCM into 

the pots. This poses no serious immediate problem 

since the AMS would kill any reaction that was 

occurring. However, It could present an exposure 

problem later when the injection pot is opened.

III. SAFETY - Continued

-6-
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A

The injection pot* are to bo maintained at 250 to
a

OK ft*-.

275 psig pressure except whoa raftiling.

F. Finally, operator* aro to kaap in nind that thi*

system will bo used whan the plant is in an upset 

condition, l.a., power failure, loss of cooling 

water, reactor runaway, etc. It Is critical that
e

this system operate properly in such an 

emergency. System maintenance and operator 

familiarity with this system are equally Important 

factors for ensuring the dependability of this

system.

i

w

iv. nmATna nocamts
A. Whan To Cm

The emergency kill system is to be used under the 

following circumstances:
f

1. If there Is a power failure.

2. Extended loss of cooling water to a reactor 

in polymerisation mode.

3. Extended loss of agitation to a reactor in 

polymerization mode. When agitation is lost, 

it is important to kill the reaction as soon
t

as possible. The reactor contents will con­

tinue to swirl for about four minutes after 

agitator shutdown, and AMS injection during 

this period is much more effective.

III. SAFETY * Continued
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IT. OPEKATIMC PtOCBOTH - Contlnu.d

4. A nmway reaction with increasing temperature 

and praaaura which la not raapondlng to snail 

AMS lnjactlona (short stop) froa tha Initiator
*

charga pot.

5. Any othar clrcunstanca consldarad by tha 

oparator to rapraaant a significant chanca of 

ovar prassuring tha raactor or affactlng safa
*

operation of tha plant.

6. If for any reason tha reactor teaperature or 

pressure roaches the following:

a. 5305 A 5265 155 pslg 160**

b. All other resin types 145 pslg 142*F
■

B. How To Use

1. Tha Lead Oparator Is to depress the manual AMS 

emergency kill button and keep It depressed for
r

two seconds after to open light comas on: This
»

opens both remote operated valves and AMS la 

Injected Into the reactor. Both valves close 

when the button la released stopping the 

addition of AMS into the reactor.

2. Tha Shift Supervisor or Chief Lead will then 

check the local level gauge on the AMS In­

jection port to confirm AMS was added to the 

reactor and he will also determine the number
r

of inches of AMS added from the ruler on the 

injection pot.

iRimiipuii|«ipiieemiipipiiePtfniTTmiinmim|i>«*vvvr*w*ivnnmii*

A

MipMa .............................

f

a
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h
IV. OPERATING PROCEDURES - Continued

B. How To Use - continued

3. In cast of a powar failure, tha Lead Operator
.. u ■ ■

la to kill reactors In the following order and 

all must be killed within two minutes*

a. 5263 or 5305 batches

b. Reactors which are near pressure drop

c. Reactor just reaching end of heat up 

d* Remaining reactors .

4* After AMS Injection, the Lead Operator will 

closely monitor the reactor temperature and 

pressure and will add additional AMS per step 

1 If the Initial injection does not kill the
t

i

reaction*

5. If the remote operated injection system falls 

to work, the A Operator Is to manually inject 

AMS into the reactor by opening the two manual 

valves on the manual AMS injection line at the 

reactor head level*

6* If all the AMS in the injection pot is added to 

the reactor and more AMS is required to stop 

the reaction, the emergency Injection header Is 

to be used* This header allows AMS which is 

contained in any of the other reactor injection 

pots to be added to the reactor which is being 

killed * To use this header, the A Operator 

connects one hose from a full and pressurized

injection pot to the header and a second hose
&

from the header to the reactor being killed.

-9-
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IV. OPERATING PROCEDURES - Continued
■m *» t-

Additional AMS Injection can than procaad
T ■ “ ^

eithar locally or remotely fro* tha control 

rooiK. Caution Is to ba takan whan ualng tha 

haadar system aInca tha injaction pot low 

laval switch shut off faatura will not work 

In this situation and nltrogan nay antar tha 

raactor•
t

7. If axcass nltrogan doas antar tha raactor» tha 

condanaar Is to ba vantad to tha racovary 

systan.

8. As soon as possihla aftar AMS Injection* tha A 

Oparator la. to raflll tha AMS lnjaction pot by 

tha following procadura:

a. Closa tha block valve on tha nltrogan 

supply llna at tha pot.

b. Daprassura tha pot through tha prassura 

gauga vant valva.

c. Raflll tha pot with AMS from tha 55 gallon 

drun using tha air-operated drun pump.

d. Closa and plug tha prassura gauga vant 

valva•

a. Prassura tha lnjaction pot to 250 to 275 

pslg with tha nltrogan supply systan.

f • Radio coasunicatlon batwaan parsonnal In 

tha flald and tha Laad Oparator Is to ba 

malntainad at all times. Tha A Oparator 

Is to Inform tha Laad Oparator how tha 

system Is operating and what Is balng dona

* VAB.0001105133
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In the fitId. The Lead Operator la to kaap the A 

Operator informed of reactor preeeure and of any 

apparent need for additional AMS injection*

C. Normal Operation

1* A reactor is not to be charged unleee ite AMS 

injection syatem la In proper operating 

condition. It la the reeponalbllity of the A 

Operator to check thla in the field and notify

the lead operator who will record the informa-
*

tlon on the batch aheet prior to each reactor 

charge. The following items are to be checked 

immediately before each charge:

a. The AMS level In the Injection pot la to 

be at or above a seven-inch outage. The 

actual outage la to be recorded by the 

lead operator.
f

b. The presaure in the Injection pot la to be 

250 to 275 palg. Thla la to be checked on 

the injection pot pressure gauge.

c. The pressure of the nitrogen cylinders 

being used for AMS Injection la to be at 

least 1200 palg. Cylinders with lower 

pressures must be changed out and replaced

with full cylinders. EMPTY BOTTLES ARE WOT
*

TO BE LEFT IN THE BOTTLE BACKS.

IT. 0PE8ATING PROCBDOKBS - Continu.d

■4
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A

C. Komal Operation - continued

d. The pressure of the nitrogen cylinder being 

used to actuate the automatic AMS Injection 

▼elves wist be at least 600 pslg. A 

cylinder with a lower pressure auet be 

changed out and replaced full cylinder.

The pressure on the outlet of the regulator 

for this cylinder Is to be 100 pslg.

e. The block valve In the AMS kill line 

(outlet valve at bottom of pot) Is to 

be fully open.

f. The block valve In the AMS Instrument
j-

r

nitrogen line at the reactor aaxxvay level 

Is to be fully open.

g. Both block valves on the manual AMS 

Injection line at the reactor manway level 

are to be fully dosed.

If any of the above conditions are not met,
w

they are to be corrected before the reactor is 

charged.

2. To Insure proper operation of the system* the 

following items should be checked by the A 

Operator at the beginning of each shift: 

a. The pressure gauges between the double

block valves on both the automatic and the 

manual Injection lines should routinely be 

bled to 0 pslg.

IV. OPKRATMC PROCEDURES - Continued

-12-
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IV. OPERATING PROCEDURES - Continued M

Nor—I Operation - continued

If prtiiurt subsequently builds up on these 

gauges, it Indicates that one or both of the 

double block valves are leaking. Wota; These 

gauges will have pressure on then after AMS 

injection.

b. All spare nitrogen cylinders in the racks are to
■ '<

be full.
. - r- ’ »

The above Items are vital to the proper operation of the
*

emergency kill system. If any of these conditions are
■ *■ , t

not met, they are to be immediately corrected.
* * i

•m

D. Teatins Procedures
- , " ' 1 +-*■*•' r » ^ -

1. The AMS Emergency Kill System for each reactor 

will be tested per the frequency indicated 

below. Each system will be checked to assure 

proper valve position, proper operation of the 

remote operated valves, and that the AMS inlet 

lines to the reactor are not plugged. The Shift 

Supervisor, the Chief Operator, the A Operator 

and the Lead Operator will conduct the testing. 

The testing procedure for each reactor Is as 

follows:

To Be Conducted Weekly

a. The A Operator is to perform a complete 

visual check of the system both at grade 

level and the reactor manway level. All 

on-off valves are to be in their proper 

position and any problems detected with 

the system are to be noted and corrected.

-13 VAB.0001105136
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IV. OPnATIRG PKOCEDUUS - Continued
4 . »■ -V ^

i. * ’ * - continued
^ ^* ^ ■% *I ll ' if

^jrna * '1 To Be Conducted tfeekl continued*
«Oft"i ^ ** a\ t d -.; jib j " * * * ^ ■ -

~ b. TheSliiTt Supervisor is to check for any

nenuel injectIon eye teat
V -!

0
emo

*■' ^ ' ■” • i* * #
* -* - i

V

• *■■

^ ST- t i. .#& *' l'* '
. v i h'

-■■-■*■ ^ ** + * 4
' : .-•* ‘‘ ■ —4:^'

.-TO**1-

T/"

'« » -'> »*■ ■ .. £.
*U* ri ■ - ' ** *

J4 ^IJC --'^ * 4V -i , -f

nozzle for D-300, D-700 and T^y tslng a* *.*.m .. ..... *♦;*».«? *.. - •'• '"a,.
rod through the rod-out port. Any blockage 

found, liific bobmaouMd¥r* This check la to 

be made during dta^r w Ytnir df tft reactor.

The shift supervisor Is to note In his log 

book which raactors are checked for pluggage
jp ■ •

of the Injection aowzles'.

", la*

c. The following procedure will be used to

check the renots oper^ed system and to 

assure the injection nozzle is not plugged. 

The checkout will consist of injection of a 

small amount of AMS into the reactor by

cycling the remote operated AMS valves The

check is to be made after dump is complete 

and before the rinse to the sewer. The Lead

Operator, who is in communication with the 

field operator( will cycle the remote 

operated valves using the manual addition

will

panel for open and close indication The

field Operator will check the operatic 

the remote valves in the field. The A

-14-
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PROCEDURES - Continued
' -i ^ ^ ^

Test Procedures - continued
'1

r. . *.
- continued

.

Operator will check the AMS injection pot to

/.■i ■* assureAMS 'Addition to the reactor by

* :•

neeeurlng the level In the AMS Injection pot 

before end after the AMS addition. The
b

reactor la to be rinsed after the AMS la

Injected and the ■a- w
■’S'

the AMS’ Injection pot before the next 

Is charged In that reactor. The Shift

Supervisor Is to noth biSJto%- took the

reactors which are checked.

2 • The no real pte-thArge' checks are to be
i *
1 ? V* •' ■ ■

conducted on the AMS kill' ays tail before the 

reactor is charged.

3. Whenever the aab lent teaperature drops below 

20°F, the AMS kill aystea for each reactor 

is to be checked once per shift. The check 

is to assure the injection nozzle Is open 

and that there is no pluggage due to 

freezing In the kill systea. The check out 

will consist of Injection of a saall aaount of 

AMS Into the reactor by cycling the reaote 

operated valves and is to be uade after duap 

is coaplete and before the rinse to the 

sewer.

A

-15-
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D. Tenting Procedures - continued

The Lend Operator, who le In coueunlcatlon with the 

field operators, will cycle the reuote operated 

valves using the annual addition button and will
I

also check the lights on the panel for open and close 

Instruction. The field Operator will check the 

operation of the reaote valves In the field. The 

A Operator will check the AMS Injection pot to 

assure AMS addition to the reactor by ueasuring the 

level In the AMS Injection pot before and after 

AMS addition. The reactor Is to be rinsed after the 

AMS Is Injected and the A Operator is to refill the
f

AMS Injection pot before the next batch le charged 

In that reactor. The A Operator la to record the 

checking of the AMS kill systems on his Winter 

Protection Check List.

IV. QPgaATmc PROCEDURES - Continued

*
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STOEACE AMP HAWDLIEC OF

ALFHA-METHLT STYEEME

Alpha-Methyl ityrtnc Is usually stored end handled in steel 

equipment. It is also compatible with stainless steel * aluminum* 

and galvanised iron. Copper and copper alloys are not recommended 

for this service.

This product has a fairly low free sing point (about -10*F) and loir 

viscosity. Underground storage tanks and lines should be 

considered* as their use vlll prevent freeslng in winter and keep 

the product cool in summer. Storage temperature should not exceed 

100*F. Storage under a nitrogen blanket is preferred; exclusion 

of air (oxygen) will reduce the chances of polymerisation* 

peroxide formation* and fire.

Piping can be of the materials listed above. A centrifugal pump 

is suggested for transfer service. "Teflon" is suitable for 

gaskets and packing.

An inhibitor* para-tertiary butyl catechol (10-20 ppm) * is used in 

alpha-methyl styrene to inhibit polymerisation. If storage time 

is prolonged* the inhibitor concentration should be checked 

occasionally more Inhibitor added* if needed. Alpha-Methyl 

styrene is a toxic chemical; contact with liquid or vapors should 

be avoided.

N
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U.S. DEPARTMENT Of LABOR 
Oeaypatienat Safety and HaaWi AdmMnrattan

MATERIAL SAFETY DATA SHEET
USOL Safety and Health Rtfulationi for Ship Repairing, 

Ihlphylldlwi, and Shiptoreakinf (39 CFR 1915. 19Id. 1917)

A

manupactuasa’s nams

USS Cbeadcals Division,
aoo iiiif/Ai^ArOiWf>, Otr, .few. airf //R

cm
chcmwcaib mSiano i

SiCTION I

S. Steel Corporation
cmsaosncv Ttumoais no

(514) 532-3420

rnAoe ANO SYNONYMS

SECTION III • PHYSICAL OATA
■ UNO POINT rp.l 329.2 SPceiPie oaavitv ih,o« n

vapoa paessuac (mm m.> Low PCPCtNT, V OCA TILS
BY VOCUMS (%)

VAPOA OCNSITY (AlA*t) 4.1

0.907
Low

i a v * * Pi

CVAPOAATION AATS .
|U*—- •“ L... Than «

SOLUSILITY IN WATSA

APPCAAANCS AND OOOA a 1

SiCTION IV • FIRE AND EXPLOSION HAZARD OATA
f LASM POINT IAAMRuP uMP) a
.. Tag Close* Cep. ,UQ
CKTINUUISHINO MNtOIA ...

Water, roan, dry chemical and carbon dioxide
SPECIAL PIAS'PIOMTINO NNOCtOMMCi

Water spray can be weed to control

LIMITS

should not be used. Fire should have self-coata bra
UNUSUA

none
SUAC Pins AND EXPLOSION HA Z A AOS

RAGE (1)
■«. May ft
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SECTION V - HEALTH HAZARD DATA
A

THMIHULOMMIT V*tuf^
Top p§m or wo

cTfcCTlT^ overex
f VWmLM too

ItMII

SMC AOENCV MIO PIHtT AIO PIOCIOMMI

rooplrotlon.
clol

STAOIUTV UNSTAALE

SECTION VI * REACTIVITY DATA
CQNOITIONS TO AVOID

ok!
INCOMPATAGIUTV (i

HAgAAOOUS products

I
t
\

HAgAAOOUS
POLYMERISATION

MAV OCCUA COWBlTWWt TO AVOIO

Wiki. NOT OCCUR H
Ii
\

initiator*
I

SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO taken7ncasc MAfcliAc is RiliiWio on 4AuZS " "

Dimes • rIttOA vita vatu bit provont posoaao to drain*

Swill to - six with taod aad bum

WASTE DISPOSAL MCTHOO

SECTION VIII • SPECIAL PROTECTION INPORMATION
respiratory protection $
SoIf-contain** braa

Lj
tyma ittttti for aavoro Exposure

VENTILATION Froforrod
IAL

Mono
MECHANICAL /<*V« OTHER

PROTECTIVE GLOVES
nonootubl* slot
OTHER PROTECTIVE
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