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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery

General Information

+

The recovery system is designed to remove unreached vinyl chloride
monomer from a reactor batch that has reached a stage of polymeri-
zation where product quality is satisfactory. The objective is to
remove as much of the remaining VCM as is possible from the reactor
within as short a time as the recovery system can remove the VCM.
Government regulations require that less than 400 ppm VCM can be
left in the resin (averaged over all batches dumped in 24 hours)
and a sample must be taken when the batch is dumped to verify com-
pliance with the regulation. The lead operator must start the re-
covery and monitor its progress from the control room. He must
follow the given procedure closely to make sure that each batch is
recovered to below the regulation limits. The reactor "A" operator
will assist from the field énd solve problems as thex arise during
recovery to keep the recovery éystem operating smoothly. It is |
essential that the "A" operator have a very thorough knowledge of-
fhe recovery equipment and how it works. AThis was described in de-~
tail in the General Progeés Déscription béginﬁidg on page XX of
this manual. Refer to Figu?e'S in the Appendix for.é sketch of the

recovery system as needed. ' -
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III.

OPERATING PROCEDURES (CONTINUED)

Dl

Recovery

General Information (Continued)

The steam stripping parameters to be reached and followed are
posted on the control panel, Generally, for each product a differ-
ent temperature and hold time is specified. The reactor must reach
the specified temperature and have a vacuum (below 0 psig) on it
before the hold time can begin. Full cooling is put on the con-
denser at the specified temperature to keep from discoloring the
resin. For 5385 in the old unit, 220°F and a vacuum must be
reached. Tﬁen full cooling is put on the condenser and the reactor
is held for 25 more minutes on recovery with steam continuing to be
put into the reactor. These parametes vary with weather, recovery

system operation, and production requirements.

Procedure

The normal recovery procedure will be given beloyx assuming that
all systems work as they are supposed to. Abnormalities in re-
covery operations and troubleshooting will be given in the

[ . oL

"Troubleshooting" section following- the normal procedures.

1. The reactor is ready to be recovered when the "A" operator has
finished killing the reactor and radios the_leadlbperétor that -
the reactor is killed. The following coﬁditions must be met

prior to starting recovery on a’reaétor;

DTH 000110208
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III.

OPERATING PROCEDURES (CONTINUED)

D, Recovery (Continued)

Procedure (Continued)

a.

The reactor to be recovered must be killed.

NOTE: Recovery must not be started until the reactor
is killed. This will prevent getting excessive amounts
of initiated monomer into the recovery system which

will cause polymer buildup in vessels and equipment.

The recovery system must not be in use on another reac-

tor. If one reactor is recovering, the recovery on other
Linighed

reactors will have to wait until the recovery is #£iushed

on the reactor that was recovering first.

There must be adeduate room in the RVCM receiver that is
set up to collect>thé monomer removed from the reactor.
If the level in the RVCM receiver is high, contact the
Shift Supervisor who may give word to charge some 50%
RVCM charges tgglower thg_levels in the receivers, or

te ) : o
to returnsthe RVCM receiver not being used..

The recovery systém must nbt,berin use re?overing a batch
waterlgfrippef. The emission recovery system nérmally is

used on tbgvbatcﬁ wafef.sgfippéfs bué if,it is not work-
ing ﬁfoﬁerly, the large reactor fécovery systeﬁ must be'

used.

. B DTH 000110209
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I1I.

OPERATING PROCEDURES (CONTINUED)

D.

Recovery (Continued)

Procedure (Continued)

Reactors must not be recovered while a batch water strip-

per is being recovered with the large system.

The steam stripping and recovery system must be opera-
tional with no maintenance work going on that will pro-

hibit using the systems.

A water stripper must be available to collect recovery
system water drains. If both strippers are almost full,
one must be stripped and emptied prior to recovering a

reactor.

The pressure on the water stripper collecting the liquid

drains should be 10 psig or less.

The recovery system should be ready to start up from the
field. The following items should be given particular
P X . -~

attention:

(1} The level in the knockout t;ﬁksfshould b; at about
the midpéi;t of the-sight,gléss. - If tﬁe.1e§q1 is
abhqually-low or high, the recovery system éanno;
operatgApropefly.én&-tbé précedurésigiven»on—pﬂge

-xi fdr troubleshooting ;ust_bé_folléyed tg correct
the lefel} - |

- DTH 000116210
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Procedure {Continued)
|

(?) The g;nual valves on the knockout tanks should be set up to
have‘the recovery vapors enter the north knockout tank first,
then the south knockout tank. For efficie%t recovery system
operation, both knockout tanks must be in serviceland must be
used.

{

(3Y/’;;;féioqkout tank water flow should be routed through the re-
cir;plation cooler and cooling water flow should be set up on
the cooler as needed. In winter operation, the recirculation
cooler flow may need to be throttled down to prevent condensa-
tion of VCM in the knockout tanks.

54) Seal flush flows on the vacuum pump and compressor seals
should be showing about?;!Zf tbe flow meter and the pressures

should be about 100 psig.

(5) The level in the. seal 'water separators should be high. . (The
automatic drains are not operafional at the present time).
Low levels in the»separétbrs_must be corrected pfior.to com=-

pressor'startup. At least one sepératdr and pump must be
B pomps ) : ; ) .
operational, emd both.ame~prefesred—and must be used for most

efficient operation of the system. ‘Ong_puhp‘will hot supply

enough water for beth compressors to run at the same -time.

DTH 000110211
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ITII. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Procedure (Continued)

i

T

- ¢

£
(?) All recovery vacuum pumps and compressors must be operational
for best results in recovering. If any of the machines are not
operable, the lead operator should be notified and a tag put on

the switch on the panel so that it will not be started up.

NOTE: ! Any vacuum pump or compressor that is not operating must

ber

be repaired and returned to on-stream operation as soon as
L

possihle, on a call-in or emergency work order maintenance
¢

e

basis. Both vacuum pumps and compressors are required or ex-

tensive downtime will be suffered waiting on recovery and/or

residial VCM results will generally be higher than normal.

}¢~'NOTE: If either vacuum pump, A or B, is inoperable, the
b

(A% TV RNt g

- ' corresponding compressor wiltt-have—-to be shut off g

when the pressure switch diverts flow from the com-~
pressors to the vacuum pumps -and the vacﬁum pumps
R ] - ,
start; The compressor can :be used only until the
. T
.point wheére vacuum pump is suﬁposqg to come on,
then it ﬁust:bé stiut down Bgcausg it-ﬁillv;ose

suction and seal water flow when the valves are

switched. -

- E g S DTH 000110212
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

!Procedure (Continued)
f

{]jzﬂ;&?least one collect tank pump must be operating and set up

;to one of the RVCM receivers.

i !
(ﬁ;li%%e hydroquione system should be operational. This is

checked once per shift by the chief operator.
(?) The knockout tank level pot flush should be operating.

The lead operator will record the time on the batch sheet and start

the recovery system by turning on the equipment as follows:
a. Turn on both recirculation knockout pumps.

NOTE: These may be left running all the time in cold
weather conditions to prevent freezeup. The
recovery compressors or vacuun pumps do not have

to be running to keep the recirculation pumps

' : *
. . - - - N ) ﬁc_,w’
——— b. Turn on both seal water pumps and them push the rum button on

running. )

the switcheé for tﬁe‘com@rbssqrs to be started. -ihe COmpressor
o ﬁ%ibuttbn opens the compressor diséharée a;a seai-watér valves’ N
and will open'tﬁe vacuum pump.byﬁgss val&e on-the éuctioﬂ of
the compressor,_éllowing vapors to bé pulled &ifectlyifromrtherw

knockout tanks into-the compressor suction. The ®AuTO® button

- on the recovery compressor switch does mot work. - -

DTH 000110213
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ITI. OPERATING PROCEDURE (CONTINUED)

D. Recovery (Continued)

Procedure (Continued)

The seal water must be flowing for the compressor to work.

NOTE: Do not run the seal water pumps without running
at least one compressor. The seal water pumps are
Naf
dead-headed when the compressors areArunning.

3. The lead operator will notify the "A" operator that he is
starting recovery on the reactor. The "A" operator will pro-
ceed to the second deck of the recovery system tolqézﬁﬁﬂfor
foaming from the reactor when recovery on the reactor is

started.

4, The lead operator will put the recovery automatic pressure con-
trol valve in manual and will close the valve. The setpoint

should be at 30 psig.

NOTE: If the recovery system was already running on
anofhersgeactor or ﬁhe'batéh water sttippefs, this
wili be the first step to recoyering‘a reéctof
follaging completion of the-prior recovery or

%

batch watef strippingq

The automatic fressure control ﬁglve muét be.closed pridf to
opening the~rgaétbr recovery an&-coﬁdepser vél%es to-prevgnt
foaming andrto keep from-"slﬁgging".éhevrecqvéry sys;em with

- high pressure, =~ -~ ; Sl - - T

_ . _ § ’_ ) DTH 000110214
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ITI. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Procedure (Continued)

5. The "A" operator will notify the lead operator via radio when
he is positioned to watch recovery startup. The reactor re-
covery valves are not to be opened until the "A" operator noti-
fies the lead to start the recovery, i.e. "You Can Start Re-

covery on D-300",

6. The lead operator will perform the following when the "A" oper-
ator notifies him that recovery can be studied on the reactor:
a. Push the mode advance button on the reactor panel to put

the reactor in the "RECOVERY® mode.

b. Set the setpoint on the reactor temperature controller at

200°F.

¢. Lock out the cooling water automatic flow controller. This
prevents cooling water leaking through and cooling off the

the reactor duri?g stripping.

d. Open the reactor condenser valve.
e. Open the reactor recovery valve.

7. The lead opetrator will put,the,fecovery‘automatic'pressdfe con~- .
trol valve in automatic and watch the pressure.indlcator as it

rises.

DTH 000110216
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Procedure (Continued)

The valve should slowly open until the setpoint is reached, and
the controller should not let the pressure overshoot the set-
point. If the controller does not work properly, it should be

repaired as soon as possible (contact the Shift Supervisor).

8. The "A" operator will listen for foaming at the knockout tanks
and will watch the bullseye. If any foaming occurs, he will
immediately notify the lead operator and steps must be taken
until the foaming is stopped (see "Troubleshooting", page XX).
The "A" operator will observe the recovery for a few minutes
and then notify the lead operator via radio that the recovery

is OK, for example "Recévery Looks Good on D-300".

NOTE: The "A" operator should take the opportunity to
check the water levels, flows and flushes of the
equipmepg while on ﬁhe'seCdnd recovery deck and
maké sure that all’systéﬁs are operating éroperly.
Troubléshooting and 32;i$y &etection*of problemsﬂ'
by the "A":operétor‘are érucial to;smooéh recovery

system operation and good reactor recoveries.

] T g " DTH 000110216
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III.

OPERATING PROCEDURES (CONTINUED)

D.

Recovery (Continued)

Procedure (Continued)

10.

11.

When the pressure starts decreasing on the reactor to the point
where steam can be put on the reactor without rapidly increas-
ing the pressure, the lead operator will open the reactor steam
stripping valve. This should occur about 10 minutes after
recovery has started, if the system is pulling efficiently. If
steam is turned on and the pressure is caused to increase
rapidly‘on the reactor, it will take longer to recover the
batch. The steam should be turned on by the time the reactor
pressure has dropped to 60 psig. The steam flow controller
will control the rate of steam put into the reactor. It is
normally set at 5 roots of flow which is 14,000 lbs/hr.
Settings higher than this will cause excessive reactor vibra-

tion during recovery.

The lead operator will check the steam flow after opening the-
reactor steam stripping valve to make sure it holds at. the

setpoint.

At 170°F, the cooling water flow indicator- should come up to
1-2 roots of flow and a small flow will stay on the céndensgr

for the rest of the recovery.

DTH 000110217
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IIXI. OPERATING PkOCEDURES (CONTINUED)

D. Recovery (Continued)

Procedure (Continued)

12, As the reactor temperature approaches 200°F, the pressure
should be low enough that the vacuum pumps will come on. The
vacuum pumps for each compressor running will come on at
8 psig and the vacuum pump inlet, discharge, and‘seal water
valve opens. The vacuum pump bypass valve on the compressor

wate s _‘. /[-" /

suction and the compressor seal water valve closes (seal dits—

\§ to i Compresn Ticrugh ptu L@V sy
. J.s charge). !

The lead operator will watch and make sure the steam does not
heat the reactor above 200°F before the vacuum pumps come omn.
If the reactor temperature gets to 200°F before the vacuum
pumps come on, the steam stripping valve may have to be
closed. On the other ﬁand, if the vacuum pump ghould come on
prior to the reactor reacﬂing‘ZOboF, the recovery valve may |

need to be closed to allow the reactor to heat up.

13. When the reactor has reached ZOOOF and the vacuum pumps have
come on, the lead will move the temperatﬁre controller set-
point to 230°F. Do not move the temperature controller until

both conditions are met.

- DTH 006110218
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ITI.

OPERATING PROCEDURES (CONTINUED)

D.

Recovery (Continued)

Procedure (Continued)

14.

15.

The reactor will continue to heat up and the pressure will
drop. The specified temperature and a vacuum must be reached.
If the reactor will not heat up to the specified temperature,
the lead operator may é&égito shut the reactor recovery valve.
More often, the temperature will rise but the vacuum pumps
will not pull the pressure off of the reactor. In this case

the lead will shut the steam stripping valve until the pres-

sure drops below 0 psig.

NOTE: The lead operator must be careful not to leave

the reactor at a high temperature for a very long
period of time (more than 10-15 minutes). This
will degrade product quality by discoloring the
resin. If the vacuum pﬁmps are not operating
correctly, follow the procedures given in the

Recdvery‘TroubleshOOtihg section of this manual.

When the specified_témpefaturé is reéche& éﬁd the pressure is
below 0 péig, thé 1ead;operqtor,will.put full géoling on the -
reactor condenser by opening the émeréenc;_coolihg water
valve. He Wiil then record.thé_time—aﬁd the temberatufé
reached in-thg_abprpp;iate space on the bétéh‘sheét; The re-

actor is to be_held'for,the'speqifiéd hold time after the

-time is recorded. - - oo - - -

~ DTH 000110219
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Procedure (Continued)

16. The lead will monitor the reactor temperature and pressure
throughout the hold time. If the reactor temperatue does not
begin to fall when full cooling is put on the reactor, the
steam must be shut off until the temperature starts to drop.
This must be watched closely becuase often the temperature
will continue rising even after full cooling is put on the
condenser. When the temperature starts dropping, resume the
steam flow. If the reactor should come back above 0 psig, a
problem with the recovery system is usually indicated. %he
The problem must be solved as soon as possible and the reac-

tor should be held at least 10 minutes beyond the normal hold
4,

17. 'If another reactor must be vented dﬁring the vacuum hold time
of the recovery, the following procedure must be followed:
a. Close the récovggy, condenser, steam spripping, and

emergency cooling water valves on the reactor being re-

covered.

b. Clbse the automatic recovery ﬁreséure control valve and
vent thé reactor that needs venting per the procedure

starting on page XX in thié—mahua@,

] T - " - DTH 000110220
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IITI. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Procedure (Continued)

c. When the reactor has vented, pull the recovery system
header back to the pressure of the reactor being re-

recovered.
d. Reopen the valves closed in (a) above.

e. Do not count the time another reactor was vented as part

of the hold time on a recovering reactor.

b )
_— 18. Five minutes beofre>the hold time has expired, the lead oper-
ator will open the main dump valve to recovery any VCM out of
—> 4
—_— the reactor manifold (except on D-700F, where VCM does not tie
— into the manifolé), If a spike of pressure is noticed when the

manifold was opened, leaky VCM valves may be indicated. The
reactor should be pulled back to the vacuum and held for 10

minutes extra after the normal hold time has expired.
: b : ‘ N i
19, Steam stripping is complete after hdiding the regctor.for the
—_— . specified time below a vacuum or after éulling to a good
vacuum and holding forsextré tiﬁe_if-probiems éccurfed. The

%

reactor reéovery should be stopped as follows:

= a. Advance the reactor mode switch tp_”DUMf'; This shoqld,v‘
close the reactor valves, and the lead will verify that
- - - - -all valves close. R

_ T - _‘ " DTH 000110221
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Procedure (Continued)

b. Shut down the recovery compressors (if the system is not

P needed to recover something else) by pushing the ®OFF"
— button that is next to the RUN™ button on the compressor
switches,

c. Shut down the seal water and recirculation pumps by push-

ing the motor stop switches.

wl
— The reactor is nof ready to be dumped to the slurry blend

tanks.

Troubleshooting

Troubleshooting is very impqrtant concerning the recovery system.
The "A" operator should keep a regular check on‘the equipment and
solve any problems as soon as possible before they become major.
He should inform the lead operator, chief lead, and supervisor

of any major problems th?t are beyond his abiliFy to reﬁair; Goo&
communication and prbmpt action is_véry imporgaﬁt, and information
about potential problems should be passed-on-to the qéxt shift at
shift change times. fh; safe£y of plaqt bgréonpel is_of'grimary
concern, ana banning any é;;i;;;f hazards, the protéction'oﬁ the

equipment is the next comcern.

- DTH 000110222
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III.

OPERATING PROCEDURES (CONTINUED)

D.

Recovery (Continued)

Troubleshooting (Continued)

The first indication of recovery system problems is usually that the
recovery system "won't pull" or will not reduce the reactor pres-
sure. This can be caused by one or more of several problems with
the recovery system. The "A" operator should first check the valve
line-ups and flows for the system and check the items as given for

recover( proceciu Step | Ao

startup conditions under &
He should respond to problems that he finds according to procedures
given in this section. In any eme-case where the "A" operator
cannot solve the problem aﬁter taking the recommended approaches,
he should contact the éﬁlgzvoperator or Shift Supervisor for

assistance and/or further instructions.

NOTE: Pressure readings are very important to diagnosing
recovery system problems. It is the “A" operator's
responsibility to keep pressure gauges changed out and
in good dper?ging conditionon wll 7‘4‘”- ‘?Z‘)ff ’M*J{—‘ —

1. General Upset Conditionsb; The-recovefy séqdénce can be halted
at any timé duriné reacfot recovery by iSolating‘reactor using
any or all of the following valves: o -

a. Reactor COﬁdenser valve.
b. Reactor repévéry_vglve. -
C. Reactoristeqm_stripping §a1vg.-_-

DTH 000110223 =~
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Troubleshooting (Continued)

The recovery system may also be shutdown and no personnel or
— !

equiément hazards result and a fairly long-term stable condition
—_—

is o%tained (water flushesa may eventually fill up equipment and
i

causé a hazard). This is the best option to take under any upset
—
condition if the result of any other action is questionable.

2. Actuated Valve Malfunctions - The recovery system equipment

will not operate and recovery cannot be accomplished if the

actuated valves do not open and close properly and in

sequence, For instance, a recovery compressor or vacuum pump

will not start if the discharge valve does not open. When

problems arise during recovery such that the system is not

pulling correctly, evefy piece of equipment should be checked GmJ Fﬁ@'fé“
JQQand from it verified by checking the valve set-ups. Then the
;0T closed per the

procedures given in Section Q of this manual.

3. Foaming (Resin Carr;éver) - Re§1nvcarryove} 5da%) into

the recovery system during recovery is ver§ serious and
can shut the system down in_ a hurry:. It will also-

. - - peactor .
foul the condenser tubes and cause extensivepmaintenance
downtime because the resin will "bake" onto-the tubes

during steam»séfipping., Some of the things ‘that will

cause foaming are listed below.. These should be closely

. T - " DTH 000110224
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III. OPERATING PROCEDURES (CONTINUED

D. Recovery (Continued)

Troubleshooting (Continued)

checked when a foaming problem is discovered.

—_— a. Recovering too fast -‘Ihis is why it is important to go
to one recovery compressor operation and to close down on
the pressure control valve when foaming is discovered.

b. Lip seal flush flow too high.
c. Sprayhead flush flow too high.
This
—_— d. Lip seal flowmeter bypass open - &hese should only be
—_— opened upogﬁghpervisor's approval,

P +e u«f&u‘ll‘ﬁe

. . ) I Pé‘:

—_— e. Reactor seal blown. ~ Ths com G weet ot

reucken | Camding It o £l vP
f. Reactor batch size too big.
g. Excessive venting during polymerization.
h. Bumping during polymerization.

—_— i. Change meter malfunctions - Fhis should be exhibited by
the reactor quality results., If the reactor was
mischargeq, the quality will probably be bad. Reactor

calibretions recCinen,

e _aalcu&atieas>or reeeiver VCM/\calibrations may be taken to
verify that the meters are correct.

j. Reactor not empty prior to charge.
The following steps should be taken when the "A" operator
notices that a batch is foaming:

a. The "A" operator will immediately notify the lead

operator that the batch is foaming.

~ DTH 000110225
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III. OPERATING PROCEDURES (CONTINUED)

DQ

Recovery (Continued)

Troubleshooting (Continued)

b.

The "A" operator will check the position of the automatic
recovery pressure control valve and make sure it is not
more than half open. If it is more than half open, he
will notify the lead operator and shift supervisor and
the valve will need to be manually operated until it is
repaired (a maintenance work order must be written).
Upon notification that the batch is foaming, the lead
operator will shut down one compressor.
If this does not stop the foaming (check by radio with
the "A" operator), the lead operator will put the
automatic recovery pressure controller in manual and
close down on the valve until foaming is stopped.
The lead operator will notify the $hift gupervisor of the
problem and will note on the batch sheet that the bath baitlk
foamed and what steps were taken to prevent it. The
ghift‘gupervisor will note in fhis logbook that the batch
foamed and give recovery details, also.{

PRIRTRRVINS o (S SRR Y- A [N PR
If closing downpfrom the control panel does not stop the
foaming, the lead operator will have the "A" operator
partially close the manual valve going info the knockout
tank, until foaming is stopped.

The "A" operator will flush the recovery knockout tanks

DTH 000110226



Operating Manual

01d Unit PVC Reactors

Page 21

III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Troubleshooting (Continued)

ho
io
N
!
,-"—"__-;7 <

as needed to keep the pumps running and pumping and the
tanks draining. The tank should be thoroughly flushed
after foaming is detected and corrected. Add water to
the tanks using the HPSW connection on the pump filter

pack.

NOTE: When flushing water into the tank be careful not
to overfill the tank. Mwonitor the tank closely. When
B ah

foaming is a problem, the leadishould leave the knockout

tank pumps running all the timeife p'“ki%f ressn 581+Ahf‘

If none of the above steps stop the foaming, the shift
supervisor will advise what steps to take. The reactor
may have to be equalized with another reactor. For the
reactor equalization procedure see Section é% of this
manual.

After the reactor is equalized, be sure to give the
reactor condenseri;hort rinse prior to res?arfing
recovery. This will flush resin off of the condenser
tubes and prevent condenser fouling. The”rinse should be
only 15-30 seconds long to prevent re-filling the

reactor:/JReactor foaming must be corrected as soon as

der ectd :
possible when deleted. Steps must be taken by the "A"

DTH 000110227
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IT1I. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Contineud)

Troubleshooting (Continued)

4
=> operator to ideq@fy the source of the foaming. This

may include:

deck

a. Coming back to the second eleek of the recovery

+o

system frequently to check for foaming“anddlisten

for foaming.

b. Watching and/or listening for foaming when the

vacuum pumps come on.

c. Watching and/or listening for foaming when a reactor

is vented.

4, Recovering a Reactor Killed Early - Special recovery

procedures should be followed when a batch is killed early.

When a batch is killed prematurely there is a much greater

possibility that foaming will occur during recovery. This may

require equalization into another reactor.

+reu b/r.S/:m’/ 7‘/ e
Follow the/steps

given in Number 3 (above) for foaming problems. Since the

reactor may have a higher than normal pressure when recovery

Lhartey
~———-—f§> is stated on an early kill batch, some special precautions
—= must be taken when starting the recovery systems a$follows:
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Troubleshooting (Continued)

a. Only use one compressor when recovery is started on the
"early killed" batch.

b. Follow normal recovery system and recovery start up
procedures. Remind the "A" operator that the batch was
killed early and that foaming will likely be a problem.

c. Close the recovery pressure control valve before

recovery is started, per normal operating procedures.

__gﬂ_:;;; d. After recovery is started and{the recovery lines out ¢ ﬁa”f %&“””5

start the other compressor. Have the "A" operator check
for foaming when it is started. ,(
carls //
~——— e. Steam may need to be periodically added to the&batch if
it cools off. The lead operator must be careful when
— adding steam adn should watch the reactor pressure

closely while adding the steam. Most of the recovery

should proceed without steam on until the reactor

wr 5&psey WL /JW

.__——:EEE pressure drops to about 50 psig and staysmEhere with
—_— ‘Y steam on.
- = f. Recovery the batch per normal operating procedures just
) as F

4ike a full batch of resin was made. A résidual sample
on any PVC made must still be taken and the result will

uns“(n of

affect the dailyfaverage.
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Troubleshooting (Continued)

g.

If the lead operator needs to "get off" of recovering the

early killed batch to use the recovery sytem elsewhere,
de-d.

the steps g=& above must again be followed prior to

returning to recovering the early killed batch. This

includes if another reactor is vented, recovered, or if

the batch water stripper pressure is lowered using the

big recovery system.

Knockout Tank High Level - The recovery system will not

operate as efficiently if it has to pull the vapors through a

large head of liquid in the knockout tanks., A high level

should be automatically drained by the pumps to the Batch

Water Stripper. THe level should normally be halfway in the

sight ;lass. Reasons for the tanks not draining and giving a

high level may include:

a.

Pump Jﬁain lines plugged - Elush the lines with HPSW or,
if necessary, have maintenance pull and clean the line.
High pressure on the Batch Water Stripper --Ehis will
especially affect knockout tank draining if tﬁe pressure
oh the knockout tank is very low, during the vacuum part
of recovery. It may become necessary to étop recovery of
the reactor long enough to pull the Batch Water Stripper .

pressure down so theypumps will drain‘the knockout tanks.
Kneckumt Fork
DTH 000110230
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III. OPERATING PROCEURES (CONTINUED

D. Recovery (Contined)

Troubleshooting (Continued)

A
,ﬁ% c. Pump suction line Me—p&u;p—iéoe—l—f—-bed.-ng%;gged - try

to flush the line and/or pump and have maintenance pull
and clean these 1if necessary. This can be isolated as
the problem if the pump will not pump e{Eher back to the
tank or to the low pressure Batch Water Stripper.

’d. Flush the knockout pot level controls on the side of the
tank. These may be hung, keeping the drain valve from
opening. ,The tank may need to be drained manually by
opening the manual drain valve to the Batch Water
Strippers, but the knockout tank pressure must be greater

Sor

than stripper pressure %o the level to drop.

6. A Knockout Tank Low Level - A low level in the knockout tank

will cause the pump to iose suction and there will be no
cooling in the tank. This.will heat up the recovery vacuum
pumps and compressors to the point_wherg they kick the
breakers. Oncqr;hesfbvel is lost in the tank, it must be
manually é;;g;:ﬁg/bgéaugé there will-ke Qo cooling to condense
anything into thé—tank; "Water should be added-ﬁo the tank to
keep the level showing in the sigﬁt giéssikand'ﬁfeferhbly
about halfway_in the sight glaég); Pogsihle causes of low

level in the péhks include: -

. DU . DTH 000110231 -
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III. OPERATING PROCEDURES (CONTINUED)

—

"D,

Recovery (Continued)

Troubleshooting

-

Ce

Automatic drian valve not closing on low levelg=Flush the
level controls on the side of the tank. The level pot
may be plugged or the floats may be hung.

Manual drains leaking through to the sewer or to the
batch water stripperx™ This should be evidenced by VCM
readings in the area or high pressure on the strippers.
HaveAva{%zLL;anged out or repaired as soon as possible.
Pump discharge or recirculation cooler pluggaggx-'This
will prevent water flow to the spray nozzles and
condensation in the tank will cease. The level could be
low due to evaporation of liquid from  the tank due to

high temperature. Have maintenance pull and clean the

lines or bypass the recirculation cooler until it is

e ened and returned to service

Knockout Tank High temperature - This will cause problems as

mentioned in item 6 (abo&e) 'The causes could include'

a.

Ca

Pump discharge or. recirculation cooler pluggage - E;llow>
steps given in 6c¢ (aboge) . '

Not enough cooling water on fhe-récirculatibn cooler -
—zgése,valées afe‘manually'eut.back at times to-préventf
vcM condensation in-the tank.

_ Low level "in. the knockout tank_ Sée item 6 (above).

_DTH 000110232
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Troubleshooting (Continued)

d. Excessive overheating of a reactor batch - kemperature
controllers and indicators may need checking.

During the high temperature ﬁart of recovery in the old unit,

a high knockout tank temperature is normal because there is

not enough heat removal capacity at the present time.

8. Liquid VCM in the Knockout Tanks - VCM condensing in the

knockout tanks will cause slow recoveries because the
compressors have to do extra work to "re-vaporize" the VCM.
This condition is evidenced by "frosting" or "sweating" on the
knockout tanks. Heat must be added to the tanks to expedite
vaporization of the VCM. This usually must be done by hooking
up a steam hose to the tank. This should be performed very
carefully and must be ﬁonitored the entire time_;he steam hose
is removed,-E;e cooling wager'to the recirculat?on cooler |
should be partially closed to the point where the tanks will-
not get too hot- but'VCM will not condénse in the tanks.

9. Knockout Tank Pumps Will Not Pump - This is a serious

situation-that wili gréatly_hamper recovery sysﬁem efficiency;
The pump and/or suction and dischérgezlin;é shoﬁid be given
immediate attention to get the'knéckouf tank pump back into
proper operatﬁén; ?hén the "A"—opérafgr is'a&are;of t£i§ |
problem, he'shquld contact the %ead~qperator‘and the¢ghifc

>, _ gﬁpervisor_should be informed. ATﬁéfsituation,shoﬁld also
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III. OPERATING PROCEDURES (CONTINUED)

D.

Recovery (Continued)

Troubleshooting (Continued)

10.

be noted in the Supervisor's logbook and should be corrected
on a high priority basis. The basic problem is usually
reactor foaming which should be watched closely to solve the
problem.

High Compressor Discharge Pressure - The machines are rated

for a 80 psig maximum discharge. At 8& psig on the discharge

the compressors will ame recoverf'vapors from the reactor very

séi:ééty and may cause the vacuum pumps and/or compressors
to kick the breakers because of high amperage. Common causes
of hig compressor discharge pressure include:

a. High receiver pressure —;I;erts should be vented from the
receiver to keep the pressure at or below 80 psig on the
compressor dischafge.

b. Collect tank pumps néﬁ pumping -.IE may be necessary tor
switch pumps and/or discharge lines to get the VCM to
flow to the retdivers. Pluggaggrwoula be indicated by
high pressure_pﬁ the collecﬁg t;nk ﬁr'pumps;and lower
preséure inlthe réceivgrs.A It may also beﬁome~necessary
to switch receivers being pumped:to.i

c. Not enough cooling water on fhe.céndensers = €heck the
inlet,and'qutlét valves. They shquld ﬂofmaliy-st;y wi&é

open.
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Troubleshooting (Continued)

d. Lines plugged between condensers and collect tank -
Pressures on each side of the plug will indicate this
condition. The affected section of line can be carefully
flushed with HPSW to try to break the plug. Do not

== exceed rupture disc pressures on the collectTank or

recovered condensers. Maintenance may be required to
— clean the line é;.a temporary connection made with a
flexible stainless steel hose.
—::> e. Plugged condensers -Fhis may be indicated by pressures
f-._;%f> or byAgémperature of the VCM leaving the condensers (it
should normally be cool). The condensers can be flushed
carefully as indiéated in d (apove) but may_have to be
—_—— drilled out by maintéﬁé&e.

11. High Amps on Vacuum Pumps/Com&essors - Vacuum pump and

compressor amperage' can be monit{pd from the control panel and
(,JF' " N N

should normally run abouﬁ 150 amps for the‘éomprgssors enand
(a3 S )
100-1#5 amps for -the vacuum pumps. Extended time at levels
_ . - ifpe cad
above these will cause the machines to kick thq«breakers.

Causes may inéluded:

a. High compressor discharge_preésurg - (See item 10 above).

) - . - - DTH 000110235
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Troubleshooting (Continued)

b. High vacuum pump discharge process - _Kndicates a problem
with the compressors not pulling properly. Check
pressures, temperatures, and seal water flows for the
compressors.

c. Seal Water flows not correct - seal waé% flow should be
40 gpm. Move the setpoint to make sure the control vavle
is working and check the seal water valves to make sure
they are open or closed as they should be.

12. Compressors/Vacuum Pumps Kicking the Breaker - This may be

caused by:

a. The machines pulling high amps for an-extended period
(2-5 minutes or loﬁger) of time - See item }1 (above).

b. Malfunction of breake?s or heaters.

c. Mechanical problems with the equipment causing high amps.

: ' A .
—_— Bhe machineg should be thoroughly flushed to make sure it

is not plugged with-foam'or resin béfdfe a mechanical
workiorder,is—madé out.

13. Seal Water Flow Abonrmal - This will Eausé_the-Vécuu@'pumps

and compressofs to run,ingffipiently-aﬁd may cause them'to'ruq )
hot or kick thé breaker. Seal water flow should be 40 gpm.
a. Low seél water'separatbr 1¢velé;‘ I1f these'afe.low, the

flow will -be.low. -HPéW can be_added to make-up the level:; . -

_ DTH 000110236
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ITI. OPERATING PROCEURES (CONTINEUD)

D. Recovery (Continued)

Troubleshooting (Continued)

b. The flow control valve positions should also be checked
to make sure the valves are open. The flow indicator
will not always give the correct flow and may show 30 gpm
when the valve is closed. The setpoint may have to be
adjégted to get the flow control valve open.

c. Seal water pumps kicked out - éeset the breaker and
watgéh for problems g%;sing the pump to kick out.

d. Seal water filter plugged —-Ehis would be indicated by
pressure gauges around, the filter. Change out the filter

—_—TE;7 element; 1f needed.

e. Seal water subcoolers not working - if the seal water
gets too hot, it ﬁay try to vaporize and will cause flow
problems. If the seél water temperature gets too low,
VCM will condense and cause problems in the compressor as
it tries to act like seal water. The temperature out of
the subcoolers should be }00-159°F to keep the machines
running efficiently; ‘ _

f. Actuéted vaivhs nét‘prqperly lined up - whén the
compressors are on, flow shoﬁld éo t;.each-éompféssor.
When'the>Vacuug pumps comé_on, thé valves to the
compresspfs>clpsg and all-therflqw is-fe& thio;gh the
vacuum-puqﬁgi
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III; OPERATING PROCEDURES (CONTINUED)

D.

Recovery (Continued)

Troubleshooting (Continued)

13.

14,

Seal Water Separator Low Level - This will cause the seal

water flow to the recovery machines to be abnormal and the

machines will not do their job. The tanks should be

maintained at least half full. HPSW may be added to the tanks

if the level is low. Causes for the low level may include:

a.

Automatic drain valve stuck open - Flush the level
controls to get valve to operate properly. Maintenance
on the level controls may be required. These are
disconnected in the old unit and the valves stay closed.
Manual or automatic drains leaking through to the sewer
or batch water strippery= This should be evidenced by VCM
readings in the drain area or high pressure on the
strippers. Have ﬁaintenance repairs made as soon as
possible.

Tubes leaking in subcoolers ——E;e process pressure is
tggEWAJL§ greater than the cooling water pressure in the
subcoolers. Weter may be lost to the cooligg water
return header; caﬁsing_a low separator 1eye1.

Leaking seal on a machine and noxseaivfluéﬁ-wateng' This "
would most 1ike1y give. high VCM readings in the area and -

wu*“u_
thehloss would probably be- very slow.

Vacuum Pump or nggressﬁr Seal Blowerut - This will be

evidenced by large amourits of water~1eak1ng from rhe machine

" DTH 000110238
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III. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Troubleshooting (Continued)

—_— seal area and from VCM reading; gin the area. The "A" operator
will:
a. Have the lead operator immediately shut down the piece of
————} equipment and notify the $hift Supervisor. -
b. Secure proper respirzibry px.'ot:ec;‘a?fﬁand‘ani“BEEt:_;:rd'’W“‘1
= monitor readings. oty 7“[9 W"A ’55/ e?"‘f
c. Isolate the piece of equipment and properly depressurize
it with hoses or piping to a vacuum source.

15. No Seal Flush Flow - The seal flush flow will be checked

regularly by the "A" operator. If seal flush water will not

—
= flow to or from thje seal he should check the piping and try
o "slug" it to break ﬁhe plug loose. If this is not
_— ~successful he must notify the Shift Sapervisor and an
r[«#a '
____{;; approﬁimaie work order must be written if the flow cannot be

regained. Seal flush flow is essential to long seal life and

to keeping VCM readiﬁgs in the area down.

16. No Steam Flow to’Réactér' - 1If there-is no steam flow to the"

reactor being recovered according to the flow 1ndicafor, the

following problems may»be.invoiyed:‘
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I1I. OPERATING PROCEDURES (CONTINUED)

D. Recovery (Continued)

Troubleshooting (Continued)

a. The instrument may have malfunctioned and steam is
getting into the reactor. However, there may not be any
control over the flow so this should be monitored by the
"A" operator until the instrument is repaired. It may be
necessary to bypass the controller manually and regulate
the flow with the bypass valve.

b. The actuated steam valve on the reactor may not be open.
Have the "A" operator override the valve and have it

repaired if necessary.

= c. The line may be plugged -:gressure is normally kept on

the line that is higher than reactor pressure so that if

a valve leaks, slnrry will not get into the steam header.
Check the stem bleed that pressurizes the header after
having the line cleared. ~ DTH 000110240

17. Winter Operation - In severe cold weatner (below 32°F), it is

best to keep the reé&very systemn running all the time. This
will keep the water in the syetem from freezing and will keep
the system warm. =~ The ayStem can be put on the batch water

strippers to recover them if not needed elsewhere, or can run’

— on the feedback RVCM.~ This.may necessitate.running oni& ggg._-

compressor and Vacuum pump, because the feedback RVCM volume'

..—0-/[

is not large enough for both recovery machines.*but-the seal

water pumps-and knockout’ tank pumps can remain running.
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