
PROPOSAL

PVC REACTOR RELIEF TEST RUN

September 29, 1980

Work by: Mark S. Whitney
Chemical Engineer
Chemicals Division
Process Engineering Department

DTH 000069720



TABLE OF CONTENTS

PVC REACTOR RELIEF TEST RUN

Page
No.

PROPOSAL..................................................   1

HISTORY .................................................................................................................................. 1

PROPOSED TEST RUN DESCRIPTION ............................................................................... 1

RESULTS OF SIMULATION .... ............................................................................... 4

SCHEMATIC .............................................................................................................................. 6

INSTRUMENT LIST AND SPECIFICATIONS ...................................................................... 8

DTH 000069721



Page 1

PVC REACTOR RELIEF TEST RUN

Proposal

R&D are requested to test the adequacy of Conoco's simulation of PVC 
reactor relief systems.

History

The existing Conoco PVC reactor relief system consists of two "Q" orifice 
relief valves (11.05 square inch relief area each) and an eight-inch 
double rupture disc (50.2 square inch area) vented to the atmosphere.
It is planned to replace the double rupture disc systems with relief 
valves since the rupture discs can (and have) fail prematurely, resulting 
in unnecessary atmospheric emissions.

The expansion reactors at both Oklahoma City and Aberdeen are being built 
with only relief valve protection. Budget designs (totaling $910,000) 
to modify the existing reactors have been prepared.

To design these systems, PED have recently simulated the reactor relief 
system. This simulation is complex, involving nonisothermal polymerization 
kinetics, multiphase, flashing critical flow while working with existing 
API equations for relief device capacity.

Finally, Conoco's reactor relief area for existing reactors is less than 
50 percent of the recommended relief area for an FIA 1970 report and is 
thought to be less than several other manufacturers.

Proposed Test Run Description

The test run should accomplish the following:

1. Allow comparison of our nonisothermal kinetics model to actual data 
during runaway conditions.

2. Allow comparison of our critical flow relief valve capacity model
to actual data, including both relief valves and equivalent orifices.

3. Allow comparison of our homogeneous, two-phase flow model to actual 
data giving pressure drop across rupture discs and entrance and exit 
effects.

The fifty-gallon reactor will be required for this test to provide 
sufficient reaction mass for scaleup. This test run will require venting 
VCM to the atmosphere (approximately 130 pounds per run). To minimize 
the possibility of personnel exposure, the test should be done on the 
weekend and during favorable weather conditions. It is our understanding 
that, because of the size of the test, no EPA report is required.
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Proposed Test Run Description (Continued)

A proposed schedule of runs is given in Table I.

Data collected should include the following:

Pressure - Reactor
- Inlet of Relief Valve or Orifice
- Exit of Relief Valve or Orifice
- Near End of Relief Header

Temperature - Reactor
- Exit of Relief Valve or Orifice

Since the total relief is expected to last less than two minutes, high 
speed pressure and temperature measurements are needed. CED have indicated 
that they have a high speed multitrack tape recorder and some high speed 
pressure transmitters available.

It is also recommended that the atmospheric relief be recorded on film.
This may allow for a qualitative analysis of relief system dynamics.

It should also be considered to sample air downwind of the release to 
analyze for flammability.

Note that the design calls for the use of the existing rupture disc or 
a manual vent for a backup method of overpressure control.

MSW-lkm
9/29/80 DTH 000069723
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TABLE I 

LIST OF RUNS

PVC REACTOR RELIEF TEST RUN

A. 1 1/2"-F-2M Relief Valve

The run is to check the accuracy of the simulation and to calibrate 
the high speed instruments.

B. l"-E-2" Relief Valve

The run simulates the proposed reactor relief system.

C. "E" Size Orifice

The orifice is to be placed after the rupture disc. The run is to 
determine the difference in flows between relief valves and orifices 
of the same size.

D. 1 1/2", Schedule 40 Pipe

The 3.5-foot long pipe is to be connected to a header leading out 
of the building. This run is to simulate a double disc system.

The above runs should be done using conditions for 5385 resin. Cooling 
and agitation should be stopped at about 30 percent conversion. An additional 
run should be done using 5465 resin conditions, as this should produce 
higher pressures. Also, higher and perhaps lower conversions should be 
tried to confirm the simulation's results. Additional runs should be 
done using the "E" orifice relief valve system.

A total of at least six runs is, therefore, requested.

MSW-lkm
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SIMULATION RESULTS 

PVC REACTOR RELIEF TEST RUN

MAXIMUM
REACTOR

PRESSURE,
PSIG

Conversion(i)
Relief System 10% 30% 50% 70%

"F" Relief Valve 203 203 202 201

"E" Relief Valve 210 208 207 203

"E" Orifice 207 216 225 207

1 1/2", Schedule 40 Pipe 203 - - -

(1) Values given are the polymerization conversion when the cooling water 
fails.

MSW:ke
9/29/80
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SIMULATION BASIS 

PVC REACTOR RELIEF TEST RUN

VCM Charge, Pounds 148
WaterrMonomer Ratio 1.4:1
Catalyst L-223
Catalyst Charge, Pounds 0.5(1)
Run Temperature, °F 134

RELIEF SYSTEM 
DESCRIPTION(2)

Relief System

RV
Area,
Sq In

RD Set 
Point
PSig

RV Set 
Point 
PSig

"F" Relief Valve 0.307 200 190

"E" Relief Valve 0.196 200 190

"E" Orifice 0.196 200

1 1/2", Schedule 40 Pipe - 200 -

(1) Polymerization time to 80 percent is 365 minutes.
(2) All systems use 1 1/2-inch inlet and two-inch outlet pipes.

MSW:ke
9/29/80
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NOTES FOR SCHEMATIC DIAGRAM

1. Not all details of existing equipment are shown.

2. SV-1 is on the existing 1 1/2-inch flange.

3. RD-1 replaces the existing two-inch RD at 200 psig.

4. PT-2 is to be as close to SV-1 as possible.

5. All PT's are quartz pressure transducers using a 1/2-inch screwed 
connection.

6. PT-1 and TT-1 may be replaced with existing instruments if their 
response speed is adequate.

7. PT-3 is to be as close to SV-1 as possible.

8. TT-3 is to be as close to PT-3 as possible.

9. PT-4 is to be close to the end of the pipe.

10. RD-1 may be replaced with a remote-operated valve.

11. All TT's are fine wire thermocouples.

12. SV-1 is E or F orifice, depending on the run.

13. All signals from PT's and TT's go to multitrack tape recorder Z-l.

14. SV-1 outlet piping is new.

DTH 000069728
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INSTRUMENT LIST 

PVC REACTOR RELIEF TEST RUN

Item No. Service

Pressure Instruments
PT-1 Reactor Pressure
PT-2 Relief Valve Inlet Pressure
PT-3 Relief Valve Outlet Pressure
PT-4 End of Vent Pipe Pressure

Temperature Transmitters
TT-1
TT-2

Reactor Temperature
Relief Valve Outlet Temperature

Rupture Discs
RD-1
RD-2

Reactor Emergency Relief 
Reactor Relief for Test

Safety Valve
SV-1 Reactor Relief for Test

Other Instruments 
Z-l

Z-2

Z-3 (Optional)

High Speed Multitrack Recorder 
for Instruments 

High Speed Movie Camera for 
Velocity and Quality 
Measurements

Accelorometer for Measurement 
of Shock Wave Velocity

MSW-lkm
9/29/80 DTH 000069729
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(conoco) Continental Oil Company 
Engineering Center 
Ponca City, Oklahoma
Preeeure Instruments

SPECIFICATION SHEET 
PROJECT NO
A.F.E. NO.___-_______________________
DATE j/Zt/.&Q.- INQ. NO__
MADE BY REO NO.--------------
APP'D. BY ___P.O. NO

PLANT ^ ^ C r , PROJECT t'vc /•'< '• 'c.v / • ••'•// tC'.-1- A:

1 TAG NO fr-/ tH*u ^
2 SERVICE

3
4 INSTRUMENT. TYPE ltFS4l/« TKAULrt.
5 LOCATION (n
6 RANGE. PSK3

7 ELEMENT

8 TYPE | MATERIAL 1 . . . . . . . . . . . . . 1
9 LOCATION

10 TEMPERATURE °f
11 PRESSURE PSIG

12 VALVE TYPE \
13 \

14 LOCATION \
15 MATERIAL \ /'
16 BODY SIZE PORT SIZE 1
17 PLUG FORM /\
18 A P MIN. j NOR. MAX. V 1 J___
19 CALC Cv VALVE Cv

20 AIR TCI OPEN OR CLOSE / _.... ......................................

21 MAX SHUTOFF A R / ■■.!
22 FLUID rvc- >t.“KkY\
23 temperature _ _ _ _ _ _ _ _ 2 no_ _ _ _ _ _ _ 1_ _ _ _ _
24 PRESSURE PSIG ^A / 2rzo 12) ■;

25 ’API (M.W.)

26 SP. GR AT STD COND.

27 SP. GR AT P ST
- -.....

28 WEIGHT % VAPOR IN-OUT MA Y HZ' %
29 VISCOSITY AT P ST

30 j RATE. NORMAL

31 j RATE j MAX. MIN. _____^2____________________ 1
!2 NOTES

/iJ SC HB WA Tit 'ptA&x’AH

(z) M/iX/pusM piay MB0t> TO

TO ALLOW FOK SHOC/z U/AVE e/fFELTs. .

-r-o PFTEK M IN&& _

DTH 000069730
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» CENTER

lahoma

SHEET
5TRUMENTS

iOJECT fVt

A F f NO ......
DATE
MADE WV.lT.l' 
APP‘0 BY kP$$C
B M NO

l rc-r - e uc>

A 0 NO
INU NO __________ _____
REQ NO.________
P 0 NO.

' jLc:_k>____ tiii/j

\
~2~
~3

TAG NO.
SERVICE

tt-/ y_7j-2 _

4 INSTRUMENT TYPE Tf.MF. T PAAii .
LOCATION !(J) }

6 RANGE °F /7-20D

”1T

"ci

"10' 
’ 11 
'12 
"13

ELEMENT, TYPE (2.)
LOCATION
TEMPERATURE °F

5^;:——izPRESSURE PSIG
valve type

LOCATION

14
"iV 
’ 16

material

BODY SIZE | PORT SIZE _ _J_______________ _J______________ 1 ‘

PLUG FORM
17

' is"
LiP | MIN | NOR | MAX. _ JL____k_______ 1 1 1 , 1 ' T~, 1 .......

CALC. Cv | VALVE Cv /______J_______k_j 1
19
’20

Ain TO OPEN OR CLOSE / Vl
MAX SHUTOFF AP ./ \

') "
" 22*

Fi.UIO Vcr?- P\/C *LLt#K)
TEMPERATURE °F M A V

23 PRESSURE PSIG 4 / ___________ 22,0 (i)

25

• 26.^

gAPI IM. W.)

SP GR ATSTO.CONO.
SP OR. AT P, & T, ________ull_________

27 
‘ 28

WEIGHT % VAPOR IN-OUT -.nix_______"H..2 l—
viscosity at p a t

29
'30

RATE, NORMAL
RATE -Ji/fec....

31 | MAX 1 MIN _____ i________ 1____ _______________ 1______________ _______________ L_____________ .............. 1
32 j NOTES: |

: 1 ' ^ £ £

>) TO

j < ) P' / i f

1 ^ < / ~

'

,

S'c T£ T7A- T/ 1 4/ A- & TA-r-n

- p- p T if /•' M / /V £ £>

■ s r >',<*/ r ye ec / r-e/c,

/. .p p •> yy \j c <- a -*•'> v <•;
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PLANT JfLtf’/y.C'A___

ENGINEERING CENTER
PONCA CITY, OKLAHOMA 
SPECIFICATION SHEET

city r<i o projectPvy

A F F NO
DATE 7/26 ;O W. 0 NO
MADE BY H^-W INQ. NO.
APP'D BY REO. NO.
B M NO................ P 0 NO

yca' f- c /c /- 'rcr ■ / /• . v

ITEM NO K‘ ■ 1 A' M t ' ,n- i
SERVICE

/- /: - 1 _______________________£; ______________________ _

It>f- -.r «• / r T •• c- /•< ____ ___________ thlC? L &______ ___ _____________A f-2£.LZ._____________________

_______________ T U, u l <s i >■______________ __________ 0/v.r.___ZLi*u<;___- half 1 ,w /•,

. .. . ... .. AOo ~ f»o« HO___ t—E_____ __________ 3 00 - Pout-JD t? P___________

H< L C?C hr _______ v - > /•____________ ________S-RJZ.ELE.Jt____ SAFETY

_____ _____________________ n, i 'i d______r i -A Ui.;

. _________________________________________________ .-t wr_____ t- h <■: < <________ v ■' v t

1 3 3 & /A/se.it-7 -ry.J^C

|
1 r?/sc MAT€tf!Ai..N > E.kr £ L .
S'
1
%

t K i ! PkF. z>\ ■_____ _____23T;2___PA.t.G.___________ ____________________ Z.C! 1?_______ A' L / £•_____________

f
L ..........

b.’.L/.'-..*: 7 .. / r '7/ -r/- /'• ____ ? °E ./!____________ /7o * F

*!
/' VZ

.......V

g, 0__________________________________
t
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ENGINEERING CENTER
(CONOCO^H pour a city niri iunyi 7 S5Z6

" *
MADE BY_____AT. ^ INQ. NO▼ SPECIFICATION SHEET
APP D BY__1 ______  REQ

KtllKr VALVES
B M NO p O NO

1 PI ANT Li'AC- * ' At /llA PRO JECT A’L l IF: / V • r' ■ 1 A' (■* A>

|
l i

BENE
ITEM NO A TAG

RAL

✓ ~ <
l RELIEVES EQUIPMENT NO 1

_________
3 MANUFACTURES c / o>a ten eont^OLtDA-te E>

4: MODEL NO. ___ / : ’ '06 Fc 1 O 9 -5o e «-
rr TO________J_________UJ____________

•HVICI CONDITION*
6 FLUID ...J M - H; - i P VC VCM - HyLj - FYC _______
7 STATE retch.L£L*_______] L (/1*- y /

a REQUIRED CAPACITY
J

0 MOL WT. SP. GR. \ 1
_____________ 1 TTTH n

10 VISCOSITY .
1 1 compressibility FACTOR

u DESIGN PRESS. OP EQUIPMENT
13 PRESS OPERATING RELIEVING

—1

1 4 TEMP FLOWING RELIEVING
IB BACK PRESSURE O' L-________
16 DIFFERENTIAL SET PRESSURE

17 ACCUMULATION %

ia BLOW GOWN %

10

BASIS OR SELECTION
1--------------- -—t

20 CODE REQUIREMENT ■

2 i exposed area 1

22 INSULATION THICKNESS 11

23 OTHER BASIS
E__________________________________________ _____________________________________________________

L_________________
DSSIDN DETAILS

29 DESIGN TYPE \ t- Ci ! r ' 4 £ ] A C-L l 0 (a ' ....................... _
[ 26 SEAT TYPE t ■ __________ ! 1

1 f 3 ----------------------------- --------■»
j;sL.... . _ J

2 7 BONNET (OPEN OR CLOSED 1 /~w ! rreA’
1

1 26 INLET SIZE PATINO. PACINO LSx) A / ____ / -/ c-> >.* A I
!

i OUTLET SIZE. RATING FACING ; / ' j a1 ■iO A’/
j

i 30 CALCULATED AREA 1
..

■ ^ ' ORiPiCE LETTER ACTUAL AREA j /' 0, 7 \ £r VjL.i'Jk...L_________ 1 I
MATERIALS !

32 BOOT | BONNET l c ?
_____ j ( & ____LJt

| 1 .
1 i

33 SEAT A DISK ] 5 j
34 OUiUE A RING \i 5- C' “j

36 SPRING _______ - s ! c i-------------------
f

1 j

i| 36 BELLOWS ,
1 v c. i

j_________ 5 J__— ___a_ ... !
I ACCESSORIES | I 1
1 37 LIFTING LEVER (PLAIN OR PACKED ________  V / , j a / /; i i

S 3B GAG ____ !_____ CLL____________J___________at_______
—

—
1 30 CODE STAMP4.

^ 1---------------------------------------
__________________________ 1__________________________ L . .

40 CAP t SCREWED OR BOLTEO ) J
j ii...

T-------------------—

41 ; other | , 1 DTH 000069733 -------!
NOTES: ( 1 '• ’ r A' £ ^ ■■ 1 > / A c <?,a/ r —

MANUFACTURER SHALL VERIFY SELECTION OF ORIFICE SIZE AND MATERIALS
jl vAuVE6 SHALL MEET DIMENSION REQUIREMENTS OF AP RP-S26

VAi-VES SHALL MEET test REQUIREMENTS OF API RP-S27 9/29/80 j
1

SUPPLIER TO COMPLETE FORM BY FURNISHING 
INFORMATION FOR BLANK BRACKS

rSHEET
OF ! .. . REV____ s

Imh mammm
_________

MV. lull
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1 PONCA CITY, OKLAHOMA

yw SPECIFICATION SHEET
V ORIFICE PLATE-S & FLANGES

INCLUDING DATA FOR BORE CALCULATION

DATE t> 4 W.O.NO. ________________ M
IUIAOF BY ^ *7 A- INC, NO,

APP'D BY REO NO _________

B. M NO . .................. P 0 NO , _______ . j

1 i an i e • ' < • A L fif: A ras prcJJECTJ<?£/£.LStOAl.  ,A£./T . T&*-. T ... iCACAA i
_________ ______________

GENERAL SPECIFICATION 1
2 ORIFICE PLATES 9 ORIFICE FLANGES fil

3 MAKE TO tgfli STANDARD OTHER 10 RATING & FACING 1
4 PLATE MATERIAL: I 316S.S. OTHER 11 TYPE: WELD NECK 1 OTHER fj

5 RTJflING MAT'L & TYPE 12 MAT'L STEEL i
LOTHER [

6 BORE MAXIMUM RATE NEAREST 1/8" 13 TAP SIZE 1/2" NPT | OTHER |

7 STAMP TO ISA STANDARD OTHER 14 FLANGES BY |

8 J5J ____________________________________
16
17
18'

TAG NO.
LINE NO

19 SERVICE CONDITIONS

20 FLUID yew - r '/>. Hid
21 FLOW UNITS i >*-/ '■ « c . |_ ____ 1
22 MAXIMUM FLOW V

l£
23 NORMAL FLOW

24 FLOW. PRESSURE-PSIG ? 4 (>:>
j

25 FLOW TEMPERATURE °F i
26 S. G.@60°F& PSIA

27 S. G. ®F.T.& PSIA t < " |

28 3UPERCOMP. FACTOR 9 O. P.

29 VAPOR GAS MOL WT t. I

30 VISCOSITY. CP @F.T.

31 STEAM QUALITY. %

32 STEAM SUPERHEAT °F

33 L_
134
| 35
S 36 A

S 37 | !
i
i

! 38 1 !
!; 39"[" *"!

{ 40 1 |
ILA1J_________________________________________________ r 6
[42 MEASURING STATION DATA- r I

,i 43 i ACTUAL ORIFICE 1. D.. INS. 0 __________
j

s 44 1 line flange i. o .. ins. ________ 2________ ! |

i 45 | SEAL S. G ®60°F ! ( |
11 46 i MANOMETER TYPE ! |
; 47' 1 DIFF. RANGE INS H20 DRY r
; 48 | STATIC HANGE, PSIA

\ 43 I CHART OR SCALE RANGE

i 50 ; CHART MULTIPLIER

i*1. :
j 5/ i
! 53 Ii_______ I i
{ 54 : 1

ULj____________________________________ _____ __ I

b.'i | i----------------------------

1 58 ; yrH 000069734
U±J____________________________________ !___________________ , ------------1

NOTEs: (j pp. q S £ '•< ■€ t*A V £ * c EC' T‘ /-/ As A A & u & c |

P 1/ £ / <- ' 5 HOc!c It- A vTi

\

C/3 9/29/80
INSTRUMENT SOCIETY OF AMERICA
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ENGINEERING CENTER
PONCA CITY, OKLAHOMA
SPECIFICATION SHEET

K'fAc > CA* PROJECT -RfA C TbA*

A F F NOl DATE ^/Z^/^<5 W.O NO
MADE BY INQ. NO.▼

PLANT _ (■''i £ 1

APP'D BY ikJ 9J5- REQ. NO.
R M NO P 0 NO.

rZ'sy___*>un ......
1

ITEM NO 
SERVICE

? - /
Hi&A zree /> y, ;J t 7 ,... TA,A c ** s' c c j» ' _ 'J A A

7 n C > f__________ C C IN PC r r &__________ Z^L- PT-/ THCU F7-V

A A/f> TT- / A /<.£>. 1 ;; 2 This

A ,.id.,i ^ Aj /-v 4 ys .(s THr

f- u*S . AL&O &€

/v A/ T £“.£?,« TC /5 Cr'

.1..L. A7. XLEJZl.

DTH 000069735
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