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Interoffice Communication : N
To ' J, R, Holcomb

From W. D. Stutesman

Date March 19, 1974

Subject Process Design for the Rail Car Vent Recovery System

4 .
Attached is the process design for the rail car vent recovery system, A preliminary.
process design was issued to plant personnel on March 11, 1974 for review. Their
comments and suggestions were incorporated, where appropriate, into the final design.

Please proceed with a definitive estimate for the project. Planning and estimate work
must be completed and the package sent to CED by April 11, 1974, Quoi'c'nons are
already being obtained on the heat exchangers, the package refrigeration unit,* and
the control valves, These will be made available to you as they are received,

The cost of the project is expected o exceed $100,000. Therefore, copies of this

design are being sent to R, S. Matthews for review by PED. A copy is also being
sent to R, R, Prescoft for familiarization purposes to expedite the CED review,

WA LbeidZannam
W, D. Stutesman
Chemical Engineer

; E/
cc: RDG~RHG-DEM-JRH(4)-GGD(5)-CEG-JSR
JCL-DCS-RSM (2)-RRP

 REVIEWED BY: &m;, j‘ %M/Kﬁ

APPROVED BY: "2 // Gerractd coem)
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PURPOSE OF DESIGN .
RAIL CAR VENT RECOVERY SYSTEM
LAKE CHARLES VCM PLANT

The loading of VCM rail cars results in the venting of vinyl chloride vapors and inert
gases, A portion of these rail cars enter the plant containing only nitrogen while many
other cars must be purged with nitrogen prior to VCM loading to reduce the residual
oxygen content below 100 ppm,

An existing vent recovery system was installed by the plant in 1970. This system was de-
signed to recover VCM from the vent of rail cars in dedicated VCM service (dedicated
rail cars contain VCM vapors and do not normally require nitrogen purging). Loading of
non-dedicated cars results in little VCM recovery because of the high nitrogen content
of the vent gases. The loading of these non-dedicated cars results then, in the venting
to the atmosphere of a considerable quantity of vinyl chloride, This is undesirable from
environmental, safety and economic standpoints, .
The proposed vent recovery system will recover VOM from the vent of non-dedicated rail
cars, This system will reduce the vent rate to @ maximum of 50 Ib/hr, of VCM, The rail
car vent recovery system is part of the VCM Plant's hydrocarbon compliance plan as sub-
 mitted to the Louisiana Air Control Commission, The installation of this system will re-
duce the plant's vent from this source to a level compatible with our interpretation of
the Commission's regulations concerning vents of reactive hydrocarbons.
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BASIS OF DESIGN . _'
RAIL CAR VENT RECOVERY "SYSTEM .
LAKE CHARLES VCM PLANT

The proposed system is designed to recover the VCM from the vents of two nitrogen
purged rail cars being loaded with VCM at a maximum total rate of 240 gpm. A
maximum VCM vent loss of 50 Ibs/hr. is the basis of the design, :

The flow rate of 120 gpm per car is the maximum loading rate when all available
rail car loading spots (10) are in use, This is the VCM flow rate basis for the
system,

-

Practical operating considerations require the flexibility to load nitrogen purged rail
cars at any of the ten loading spots. A new vent header and VCM loading header
will be required to tie this refrigerated recovery system into all ten loading spots.
As nitrogen purged and dedicated cars (rail cars containing no nitrogen) are loaded
simultaneously by the same pumps, a new loading header and flow conirol system
will be required to limit the loading rate to the nitrogen purged car(s) to 240 gpm,

Plant data indicates the temperaturc of the VCM in the storage spheres varies be-
tween 100° F in the summer to 30° F in the winter, The proposed system will meet
- the required performance criteria at both winter and summer conditions,

The amount of nitrogen in equilibrium with the VCM in the vent stream leaving the
rail car varies with the pressure in the rail car and the temperature of the VCM,

By maintaining the pressure in the rail car slightly above the vapor pressure of the
VCM at the loading temperature, it is possible to recover the required amount of
VCM at a higher condensing temperature than would be possible at a higher pres-
sure, Therefore, by varying the system pressure as the VCM temperature changes
from day to day, it is possible to greatly reduce the cost of the refrigeration system,

The condensing temperature of -40° F is determined by the winter design condition
of 30° F VCM in the storage spheres. Under winter loading conditions the concen-
tration of VCM in the rail car vent is low, and cooling of the rail car vent to -40° F
is required to limit the final vent loss to 50 {bs/hr,

The feasibility of compressing the rail car vent and then condensing the VCM at «
higher temperature was investigated. [t is possible to compress the rail car vent

to 225 psig and then condense at a higher temperature with only a slight increase in
duty. Although this type of system would result in a lower refrigeration unit cost,
it would not reduce the total investment and would result in a substantially greater
system complexity and substantially lower system operating reliability. In addition
the wide range of inlet temperatures, pressures and compositions would increase the
compressor design and operating difficulties. Based on the above information a
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Basis of Design

Rail Car Vent Recovery System
Lake Charles VCM Plant

Page 2

a pressure controlled refrigeration system was adopted over a compression-refrigeration
system as the basis of this design,

The possibility of using the existing compressor, BL-409, for a compression-refriger-
ation ¢ype system was also investigated. However, calculations indicate this com-
pressor is far too large for the rail car looding service, [t would be necessary to
operate BL-409 at about one-half the minimum recommended operating rate, This

- type of system then is not a practical solution,
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PROCESS DESCRIPTION
RAIL CAR VENT RECOVERY SYSTEM
LAKE CHARLES VCM PLANT

The rail car vent recovery system will reduce the vinyl chloride vented to the atmosphere
to 50 Ibs/hr. or less, The removal of the VCM from the rail car vent will be effected by
cooling the vent stream to -40° F and collecting the VCM condensate, The recovered
condensate will be returned to the VCM storage spheres,

A
Several new equipment items will be required for the new rail car vent recovery system,

These are:

NH-1 Refrigerated Vent Condenser

NH-2 Vent and Recovered VCM Heater

NP-1 Refrigerated VCM Return Pump .

NPK-1 Package Refrigeration Unit L .

NST-1 Vent Stack , x

NT-1 Refrigerated VCM Receiver ¢
N NT-2 Vent Stack Knockout Pot

The following is a description of the vent recovery process. A process flow drawing and
. piping and instrument diagrams are included in Section IX, The material and energy
balances for summer and winter operating conditions are shown on Tables 1 to 4 in Section

v,

Prior to loading of the VCM rail cars the dedicated cars are connected to the existing
loading header and existing rail car vent line, Non-dedicated rail cars are isolated

from the existing loading header and connected to the new rail car loading line, The
vent from the non-dedicated cars is connected to the new rail car vent line. All rail
cars are then prepared for loading in the usual manner.

The liquid VCM from storage flows to vinyl chloride rail car loading area. VCM flows-
_into the dedicated cars via the existing loading header system, VCM to the non-dedicated
rail cars flows through NFIC-1 at 240 gpm (maximum) and then into the rail car(s). The
total loading rate to the non-dedicated cars is controlled at 240 gpm or less by NFIC-1,

The vent vapor from the non-dedicated car(s) exits through the new rail car vent line
and flows to NH-1, the refrigerated vent condenser, NH-1 cools the vent from ambient
temperature (30° F winter design conditions, 100° F summer design conditions) to -40° F,
thereby condensing most of the VCM in the vent gases.

Cooling for the refrigerated vent condenser is supplied by NPK-1, the package refrigera-
tion unit. NPK-1 consists of a two stage compression system using R-502 refrxgercnf

The refrigerant liquid flows on level control to NH-1, R-502 bo:]s at -49° F and the
boiling action cools the vent gases in the tubes of NH=1 to -40° F. The refrigerant
vapors exit NH-1 and return to the package refrigeration unit. The refrigeration level

is ccatrolled on NH=-1 by NLC-1 on the shell side of the exchanger.
CWH 000012403



Process Descripti on :
Rail Car Vent Recovery System
Lake Charles VCM Plant

Page 2

The cooled vent gas and condensate flow from NH=~1 to NT-1, the refrigerated VCM
receiver, Here the VOM condensate separates from the gases and is accumulated during
the loading operation, The gases exit NT-1 and flow to NH=-2, the vent and recovered
VCM heater, where they are heated to ambient temperature by low pressure steam on
temperature control from NTC-1,

The ga‘ses then flow through NPC-~1, the back pressure conirol valve for the system, and
then to NT-2, the vent stack knockout pot, where any entrained liquid is separated.
NPC~1 controls the pressure of the rail car vent recovery system at the optimum point

for maximum VCM recovery, The set point for this control will be set by NTC-2 based

on the temperature of the liquid VCM at the discharge of the VCM loading pumps (P~411A,
B, C). This cascade control will be set so the NPC-~1 set point, in psig, egyals the tem-
perature, in ©F, of the VCM being loaded.

The gases containing primarily nitrogen and a maximum of 50 Ibs/hr, of VCM exit NT-2

and flow to NST~1, the vent stack, where they are vented to the atmosphere 148 feet
above ground level. A continuous nitrogen purge is provided for NET-1 to prevent the

. possibility of explosive VCM-air mixtures.

The existing vent line from T-490 is tied into the line to NH-1 to pemit recovery of any
VCM vapors vented through the existing dedicated rail car system,

Upon completion of the loading operation,NH-2, the vent and recovered VCM heater, is
isolated from the vent system and connected to the pumpout system. The recovered VM
from NT-1 is pumped by NP-1, the refrigerated VCM return pump through NH-2, NH-2
heats the VCM to =15 F via low pressure steam on temperature control from NTC-1, The
VCM then flows into the existing return line to the storage spheres.
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TABLE | ‘
EQUIPMENT HEAT AND MATERIAL BALANCE
(Summer Conditions)
RAIL CAR VENT RECOVERY SYSTEM
[LAKE CHARLES VCM PLANT
. Rate (1) Enthalpy(z) | Heat Flcrw‘
M.W. - Lb/Hr, GPM (Scfh)  Temp °F Press/psig BTU/Lb M BTU/Hr
Tank Car
VCM from Spheres 62.50 105918 240.0 100 - -42.0 -4448.6
Cut
T Vent Vapor to NH-1 52,36 1924 (13928) 100 100 95,4 183.5
NH-1 Refrigerated Vent Condenser
In ’
Vent Vapor to NH-1 52.36 1924 (13928) . 100 100 95,4 183.5
Out ’
" Vapor-Liquid to NT-1 52.36 1924 . - -40 100 -56.3 -108.3
Refrigeration Duty by NPK-1 291.8+
Total 1924 . o : 183.5
NT-1 Refrigerated VCM Receiver
n . .
T Vapor-Lliquid to NT=] 52,36 1924 - -40 7100 -56.3 -108.3
Out .
" Vapor to NH-2 . 29.25 327 (424%) =40 100 102.1 33.4
Condensed VM 62,50 1597 3.2 -40 - -88.7 -141.7

Total : 1924 . -108.3
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MW,

NH=-2 Vent and Recovered VCM Heater (4)
In

T Vapor to NH=2 29,25
Duty from L.P, Steam
Total
Out
T Vent Gas to NT-2 29.25

NH=2 Vent and Recovered VCM Heater (3)
In

Condensed VCM 62,50
Duty from L.P, Steam |
Total
Qut :
" Recovered VCM to Spheres 62,50
Notes:

(M

Enthalpy basis is O
Rate of liquid accumulation in NT=1,

(3)
(4)

TABLE |
{Continued)

Rate ) Enfhclpy(z)
Ib. /Hr, GPM (scfh) Temp °F Press/psig .BTU/Lb
-4

327 (4245)  -40 100 102. 1

327 (4245)

327 - . (4245) 100 100 137.9
25000 50 -40 - -88.7
25000 50
25000 50 -15 - -82.2

Assumed VCM loading rate to non-dedicated cars of 240 gpm
@ BTU l

/b, for nitrogen gas gt 0°R and Opsia and for saturated liquid VCM at 100° C,
PumpdiTit rate is 50 gpm,
NH-2 duty to heat vent gases to ambient temperature,
®) NH-2 duty to heat recovered VCM to -15°

F.

Heat Flow
M BTU/Hr

=2217.5
162.5

~2055.0

-2055.0
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EQUIPMENT HEAT AND MATERIAL BALANCE

TABLE 2

(Winter Conditions)
RAIL CAR VENT RECOVERY SYSTEM

LAKE

CHARLES VCM PLANT

Rate M
MW, Lb/Hr, GPM (scfh) Temp °F
Tank Cor
n
VCM From Spheres 62,50 112995 240.0 30
Out
T Vent Vapor to NH-1 46,22 756 (6200) 30
NH-1 Refrigerated Vent Condenser
In
Vent Vapor to NH-1 46,22 756 (6200) 30
QOut ‘
Vapor-Liquid to NT-1 46,22 756 - -40
Refrigeration Duty to NPK-1
Total 756 -
NT-1 Refrigerated VOM Receiver
In :
Vapor-Liquid to NT-1 46,22 756 - =40
Out
™ Vapor to NH-2 31,20 266 (3229) . -40
Condensed VCM 62.50 490 7.8%) 40
Total 756

Press/psig

Enthalpy
BTU/Lb

)

30

30

30

=66.0

87.7

87.7

23,1

-23.1

97.9
-88.7

Heat Flow

M BTU/Hr.

-7457.7

66.3

66.3

-17.5
83.8
66,3

; 4!.}0‘3

Ra

A0

o v



MW,

NH-2 Vent and Recovered VCM Heater (4)
In

Vapor to NH-2 31.20
Duty to L, P, Steam
Total
Qut
Vent Gas to NT-2 31,20

NH-2 Vent and Recovered VCM Heater )

in

Condensed VCM 62,50
Duty from L,P, Steam
Total
Qut
" Recovered VCM to Spheres

Notes:

TABLE 2
(Continued)

m

Rate

6/Hr. GPM (scfh) Temp ©F

266 (3229) 40"

288 3229}

266 (3229) 20
25000 50 ~40
75600 —55—

25000 50 =15

(1 Assumed VCM loading rate to non-dedicated cars of 240 gpm,
) Enthalpy basis is 0 BTU/1b, for nitrogen gas at 0° R and 0 psia and for saturated liquid VCM at 100° C.
Rate of liquid accumulation in NT-1. Pumpout rate is 50 gpm.
NH-2 duty to heat vent gases to ambient temperatures,
(5} NH-2 duty to heat recovered VCM to -15°F,

~

Enthalpy @)
Press/psig BTU/Lb,
39 97.9 |
30 115.0 °
- -88.7
- -82,2

Heat Flow
M. BTU/Hr,

w N
el
oo O

-2217.5
162,5
-2055.0

-2055.0

CWH Q00012409




TABLE 3

o
COMPONENT MATERTAL BALANCE %
(Summer Conditions) . 3
_RAIL CAR VENT RECOVERY SYSTEM - _ S
[AKE CHARLES VCM PLANT ‘_:’_
=
tream No. (2) (1) (2) (3) (4)
itream Name VCM trom Spheres RaiTcar Vent Vapor to NH-1 Condensed VCM

vent ch6r3 to Atmosphere

~omponent MW, _Lb/Hr Lb-M/Hr Mol % Lb/Hr

) b-M/Hr Mol % Lb/Hr Lh-M/Hr Mol % Lb/Hr Lb-M/Hr Mol %
lingl Chl, 62.50 105918 1694.69  100.0 1622  25.96  70.64 1597  25.55  100.0 25 0. 41 .3.62|
Jitrogen 28,02 - - - 302 10.79  29.36 - - - 302 10.79 96,38
‘otal 105978 1894.69 71000 1924 36,75 100,00 1597 25.55  100.0 327 T1.20 700.0 |
emp, °F 100 100 -40 -40
‘ress, ps??b - 100 .- 100 i
Yensity, O/ft,3 55.0 - | 62.3 - z
low Rate, GPM 240 (1) (13928) 3,2 O (4245) |
(SCFH)
Jotes:

(1) Assumed total VCM loading rate to non-dedicated rail cars, is 240 &#M

() stream locations are shown on process flow drawing.

(3} Rate of condensate accumulation in separator, Pumpout rate is 50 gpm, - '



‘tream No, (2)

(1)

TABLE 4

COMPONENT MATERIAL BALANCE

(Winter Conditions)

RAIL CAR VENT RECOVERY SYSTEM-

LAKE CHARLES VCM PLANT

W 00001 2411

@) 3) .. @
tream Name VM from Spheres Ratlcar Vent Vapor to NH-I Condensed VCM - Vent Vapors to Atmosphere
omponent M.W. Ib/Hr  Lb-M/Hr Mol % Lb/Hr Lb-M/Hr Mol % Lb/Hr Lb-M/Hr Mol % | Lb/Hr  Lb-M/Hr Mol %
linyl Chl, 62,50 112995 1807,92 100,0 540 8.64 52,80 490 7.84 100.0 50 0.80 , 9.2
litrogen 28,02 - - - 216 7.72 47,20 - - - 216 . 7.72 $0.7
otal 112995 1807.92 100.0 756 16,36 ~ 100.0 450 784 T100.0 288 ~8.57 100.0
emp, °F 30 X 30 -40 ~40
ress, v&ﬂa - 30 - 30 m
ensity, 1B/ft, 3 58.7.. ‘ - 2.3 o -
low Rate, GPM 240 (1) (6200) 1.0 (3229)
(SCFH) :
{otes: o

() Assumed total VCM loading rate to non-dedicated rail cars is 240 gpm,

(2) Stream locations are shown on process flow drawing.

(3) Rate of condensate accumulation in separator. Pumpout rate is 50 gpm.

[0



TABLE 5
UTILITY SUMMARY v
RAIL CAR VENT RECOVERY SYSTEM
LAKE CHARLES VCM PLANT

Steam, 50 psig, 297° F Supply Conditions

ltem No, Description Max Lb/Hr,
\
NH-2 Vent and Recovered VCM Heater 196

Nitrogen, 200 psig, Ambient Supply Conditions

Max continuous purge to NT-2 and NST-1 10 SCFH
Electrical Power (1) _ _ . , L
ltem No. Description Installed Electrical H.P.
NP-1 Refrigerated VCM Return PU{nsa 7.0
NPK-1 Package Refrigeration Unit 2 190.0

Total 197.0

Instrument Air

10 Users at 1 SCFH each = 10 SCFH

(1)

installation of switchgear equipment will be required for the listed items,

@) thcludes electrical power requirements for compressors, air-cooled exchanger
motor, oil return pump, and electric oil heater.,
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Equipment List

NH-1
NH-2
NP-1
NPK-1
NST-1
NT-1

NT-2

EQUIPMENT SPECIFICATIONS
RAIL CAR VENT RECOVERY SYSTEM
LAKE CHARLES VCM PLANT

Refrigerated Vent Condenser PRSI
Vent and Recovered VCM Heater - -~ .
Refrigerated VCM Return Pump

Package Refrigeration Unit SRS
Vent Stack

Refrigerated VCM Receiver "~ .-

Vent Stack Knockout Pot S

bt

cup 000012
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15 CHANNEL MATERIALS: (MARK SR AND PERCENT XR) | reur |

16 FLOATING-HEAD COVERA {TEM MAT'L.IDEG. F |SPECIFICATION
17 TUBES C, 5, —rorails|A230 2R 4
18 | TEST RING REQUIREC {77 9) &y SHELL ) ey ko ns| a- s/

19| SPARE GASXETS REQUIRED (YES) (NO) SHELL COVER {RE®*| {INTEG)

20 | STACKING HIGH CHANNEL SR WA W4

21 INSULATION THICKNESS IN. CHANNEL COVER (REM) LINTEG) Aol = AT AL &
22 | NO.TUBES 003/« IN.MIN.THK. . 583 IN. FLOATING-HEAD COVER AL\ T = IAT =

23| LENGTH FT:PITCH IN, () G=280 TUBE SHEETS NAT o 1L L

24 | SHELL DIAM IN. &% e . IN. BAFFLES AND SUPPORT PLATES

25| TRANSVERSE BAFFLE TYPE SPACING IN. BOLTIMG: SHELL COVER

26 | PEACENT CUT (VERT.) {HORIZ.} (45 DEG) CHANNEL

27 | LONG BAFFLE TYPE IMPINGEMENT BAFFLE IYES) INO) FLOATING HEAD

28 | TEMACLASSR YE£S ASME CODE REQD Y£E£S CHANNEL COVER

29 PERFORMANCE UF ONE UNIT

30 SHELL SIDE TUBE SIDE

31 FLUID CIRCULATED REFRIACRENT SO VIAMY L CHINATINS VAESTS

32 | TOTAL FLUID ENTERING, Ib/hr [ GO (SEE NOTE 1D 75 6

33 IN R ouT IN ouT

34| VAPOR L - 1666 S4O 50

35 LIQuID, tb/hr [ atn — —_— 20

36 STEAM, Ib/hr — — — _—

37 WATER, 1o/he — — — —

38 NONCONDENSASLES, ib/he — o 2/ 2/

39 | GRAVITY; =Tl SCOwW T £ 4o — — 1.

40 [ MOL.WT: VAPOR —_— J11.GY H6p.22 3420

41 [ MOL. wT: NONCONDENSABLES — — 28.02 I5.02
42 | VISCOSITY: LIQUID, CP g 24 @ B2 Flup, 3@ £ Flap.onar® 32 Flyg.zoca—wn F
43 | THEAT: LATENT = sp. .. Ly wr =502 SRR IR Ay
44 | THERM COND: . X%'ue. VAP. LIQ. ) £ @ Flar 0mse® 3D  Flyn .oz7@ 42 F
45 | TEMPERATURE F — 9 — g 20 — Y5

46 | OPERAYING PRESSURE psig . X G
47 | veLoaiTy FPS e
48 | NO.PASSES ¥
49 | PRESSURE DROP osi ALLOW & /¢ CALC ALLOWZ.o(4 x ) CALC -
50 | FOULING RESISTANCE (MIN.} L OOF L0022 g ]
51 | PRESSURE, psig OESIGN 220 TEST DESIGN 254 TEST <
62 | DESIGN TEMPERATURE, DEG. F /|25 f—-50O 125 E-5p =
53 | CORROSION ALLOWANCE: IN. /g =
54 | MTD (WD) [CORR)F ] HEAT EXCRANGED. BTU/HR 822 200 3
55 | TRANSFER RATE. SERVICE CLEAN -

56 VWEIGHTS PER SHELL: SHIPPING b " FULL OF WATER iy BUNDLE th:

57 NOTES. THE CALCULATED SERVICE HEAT TRANSFER RATE (OUTSIOE TUBE AREA OR EXTENDED AREAX 1S TO BE DECREASED BY /0 PERCENT FOR aLL

68 DESIGN CALCULATIONS. -
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SHELL AND TUBE EXCHANGER SPECIFICATIONS .

RAIL CAR VENT RECOVERY SYSTEM

LAKE CHARLES VCM PLANT

item No, NH-1
V Service Refrigerated Vent Condenser
Notes: .
' 1. Summer operating conditions are shown on Sheet 1 of 3,
Winter operating conditions are shown on Sheet 2 of 3,
2, Exchanger tube size, length, and pitch may be adjusted
for optimum exchanger design, ¢
3. Vent Gas Composition ~ Summer Conditions
Vent Gas In Vent Gas Out
- VCM 70.64 Mol %; 1622 Ibs/hr., 3,62 Mol %; 25 lbs/hr,
Nitrogen 29.36 Mol %; 302 lbs/hr. 96,38 Mol %; 302 lbs/hr,
4, Vent Gas Composition - Winter Conditions
Vent Gas In Vent Gas Out
VCM 52.80 Mol %; 540 Ibs/hr, 9.28 Mol %; 50 lbs/hr,
‘Nitrogen 47,20 Mol %; 216 lbs/hr. 90.72 Mol %; 216 lbs/hr,

Date: 3/15/74

CUWH 000012417

Sheet 3 of 3



Instrument List
Rail Car Vent Recovery System
Lake Charles VCM Plant

Page 2
2 o Element

Inst. No. Type NivooV oo Locatien Type ~ Location _
INRV-1 <1755 Relief Valve ;. “Line VCA-1 ‘ Spring Line VCA-1
INRV-2 1< -ty Relief Valve /50 % 1L = EO8TS 0 1ine VCAS7 . Spring Line VCA-7
INRV=3 (.. Vs Relief Valve i1k "7 o NH-1 , Spring NH-1
NRV-4 Relief Valve SRR LR TR, NH=-1 . Spring NH-1

RV-5 Relief Valve Visiv,a: 3,0 - NT-1 ~Spring NT-1

RV=-b povie sy Relief Valve = /7 ‘- L ATE Line VCA-8 Spring Line VCA-8

RV~7 rlwvimyp4 Relief Valve .~ ! NH-2 Spring NH-2

RV-8 riiemgems Relief Valve = " j- LATE NH-2 . Spring NH-2

RV-9 atem——Relief Valve /=~ - Line VCA=9 Spring Line VCA-9
t
{
|

8rvETo000 HMO

Remarks

Thermal Relief
Thermal Relief
Shell Side
Tube Side

Thermal Relief
Shell Side
Tube Side
Thermel Relief

—I-I’lE Aol
VTEL o
v

VUV L



SHELL AND TUBE EXCHANGER SPECIFICATIONS
RAIL CAR VENT RECOVERY SYSTEM
LAKE CHARLES VCM PLANT

ltem No, NH-2
\ Service Vent and Recovered VCM Heater
Notes: .
1. Summer operating conditions are shown on Sheet 1 of 4

and winter conditions on Sheet 2 of 4, Heating require~
ments for VCM pumpout are shown on Sheet 3 of 4, Ex-
changer must perform satisfactorily at all condiﬁons.L

2, Exchanger is to be provided with a shell side expansion
joint.
3. Exchanger tube size, length, and pitch may be adjusted

for optimum exchanger design.

4, Vent Gas Compositions

Summer Conditions Winter Conditions
VOM 3.62 Mol %; 25 lbs/hr, 9.28 Mol %; 50 lbs/hr.,
Nitrpgen 96,38 Mol %; 302 Ibs/hr. 90.72 Mol %; 216 Ibs/hr,

5. Exchanger may be Brown Fintube or Type BEM or AEL,

; 19
Ly Q000 124l

Date: 3/15/74 Sheet 4 of 4
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ENGINEERING CENTER A.F.E.NO. :
PONCA CITY, OKLAHOMA DATE 2/ &7 W. 0. NO.
SPECIFICATION SHEET MADEBY W25 __ ING NO.
* APP'DBY + REG. NO.
SHELL & TUBE EXCHANGERS. BLMMNO.—___ P.O.ND.

PLANT LANE CHARLES veM PLANT PROJECT RAIL CAR VEANT BECOVERY SYSTHM
1| ITEMNO. &TAG Ay —-2 (Summesz. ZOPER. Soron=x. | SERVICEOF UNITyry v aup prcovEpsh /oM HEATES
2 SHELL SIDE TUBE SIDE MANUFACTURER
3 noIiLLe LT ax AaTinG & PacING no. size RATING & FACING SIZE TYPF:(;-’.:: AaTE 5 lﬂgﬁlb oz
4 | meer ] 2 |isois pro AE| 4 2 isoie Fi5° AE CONNECTEOD IN { ) PARALLEL | ) SERIES
5 | eurer / 2 ezt mi6 7L 2_lisotr FIt A5 EFF.SURF. PER UNIT, q !t
6 YenT I S/q rnom iR CE G SHELLSPER UNIT / SHELL DIAM IN,
7 | samn ; 7 Ueore Frc AA EFF.SURF.PER SHELL, sq it
8 | = NO. TUBES PER SHELL LENGTH IN,
9 [ &% [ UNITS REQ'D. Fi
] e B "2 UValisora pis A  OELIVERY, WEEKS
Wieeyee 1 { | 2 ysriprec wfe ) 1 2 lvoee rom g | PRICE.PERUNIT
12 | SLIP-ON NOZZLE FLANGES ALLOWED {YES) (NO) EST. FREIGHT COST
131 SLIP-ON END FLANGES ALLOWED {YES) {NO) = TOTAL PRICE
14 | GASKETS: SHELL DOLLARS PER SQUARE FOOT
15 CHANNEL MATERIALS: (MARK SR AND PERCENT XR} | cru- |
16 FLOATING-HEAD COVER ITEM MAT'L.|DEG F|SPECIFICATION
17 TUBES e, —~kA 30 4-32v SR |
18 | TEST RING REQUIRED E=3 (N0) SHELL ] S S
19 | SPARE GASKETS REQUIRED (YES) {NO) - SHELL COVER [REM} {INTEG)
20 { STACKING HIGH CHANNEL - ‘ 55 > AN
21 | INSULATION THICKNESS IN. CHANNEL COVER (REM) {INTEG) ActlEm,TiAm LD
22 [ NO.TUBES 0OD3/44 IN:MIN, THK, , 08 3 IN. FLOATING-HEAD COVER ALNE & 2T
23 | LENGTH T FTRITCH fi IN. 1 rom) TUBE SHEETS AT ERIE 2
24 | SHELL DiAM IN. &% . ohn dunont IN. BAFFLES AND SUPPORT PLATES
25 | TRANSVERSE BAFFLE TYPE SPACING IN. BOLTING: SHELL COVER
26 | PERCENT CUT (VERT.) (HORIZ.} (45 DEGI CHANNEL
27 | LONG BAFFLE TYPE IMPINGEMENT BAFFLE (YES) {NO) FLOATING HEAD
28 | TEMACLASSA y g ASME CODE REQD Y=g CHANNEL COVER
29 PERFORMANCE OF ONE UNIT
30 SHELL SIDE TURE SIDE
31 | FLUID CIRCULATED 0 LE. STEAM YEMT =485 VAPORS
32 | TOTAL FLUID ENTERING, ib/hr /2.8 337 [sEE NOTL /2D
33 ‘ IN . out IN i out
34 VAPOR, tb/hr — — a5 { 25
35 LIQUID, ib/he e - ) —_—
36 STEAM, Ib/hr . 12.8 - : ot
37 WATER. ib/hr ) — 125 —
38 NONCONDENSABLES, tb/hr — 302 302
39 | GRAVITY: p=tvesewod SG @ SR TS 41 — . 75
40 | MOL.WT: VAPOR 18,02 — 29, 2.5 2,0
41 MOL. WT: NONCONDENSABLES — — 28.02 28.02
42 | vISCOSITY: LIQUIO, CP vap o1 @ g7 Filug /8@ DF7 Flivap. srs@—=4C Fiup.ers@ JOC F
43 | _HEAT; LATENT = 5P .. e rr e . €230 (D217 byap speas P40 Flpp spz. 25 /008
44 THERM, COND:. .. L%, VAP, LiQ. vAF.0r6@ 297 Fl,3.3879297 Flap.piz® —90 Flar s ® JO0 F
45 | TEMPERATURE F 297 297 -~ &0 ylole)
46 | OPERATING PRESSURE pig 50 {00
47 | VELOCITY FPS {?; :
48 | NO.PASSES / / T
49 | PRESSURE DROP pei ALLCW  / /D  CALC ALLOW < /,& CALC ™
§0 | FOULING AES!ISTANCE IMIN.} e lrle X Releld < :
51 | PRESSURE, psiq DESIGN /7 () TEST DESIGN 2/ /D  TEST g _
52 | DESIGN TEMPERATURE, DEG. 350C 250 o
53 | CORAOSION ALLGWANCE: IN. 'S -
4 | MTO (WTD) 1ICORR) F 1" HEAT EXCHANGED, BTU/HR 1/, 700 =7
65 | TRAMSEER RATE: SERVICE CLEAN L7
56 | WEIGHTS PERSHELL:  SHIPPING b FULL OF WATER ; BUNDLE b; ”
?.L NOTES: THE CALCULATED SERVICE HEAT TRANSFER AATE (OUTSIDE TU3E AREA DH EXTENDED AREA) IS TO BE DECREASED BY f) PERCENT FOH ALL
68 | OFSIGN CALCULATIONS. '
53 | SUPPLILA TQ COMPLLTE FORMAY £UBMISHIMG IMEAR A TN EOR 0L ANE SEACLE ) SHEEY. / 0¥ 1'/ AEw




#-431-5

e
ENGINEERING CENTER AFE.NO. ,
PONCA CITY. OKLAHOMA pawe 3G/ 74 . W.O.NO.
SPECIFICATION SHEET MADEBY WWAOS = INQ NO.
APPID BY REQ. NO.,
SHELL & TUBE EXCHANGERS . 8. M.'NO. " P.0.NO.
PLANT LAKE CHARLES YCA PLANT PROJECT BAN _CAR YENT RECOYERY SYSTEM
1| ITEMNO. &TAG A4 -2 (nger CLoel. ooname | SERVICEOF UNIT wWray anp pepnvecsn vl pEATES
2 SHELL SIDE TUBE SIDE MANUFACTURER
3 | morres wo | siz¢ | aarino a racime wo. | euc *ATING & FacING SIZE TYPEcr E pors &5 EQRIZY  IVIR)
4| mxr ! 2 isorg pis, gl J | 2 sore. fig. RE|I  CONHECTED IN { ) PARALLEL | ) SERIES
5 evrLke } a 1501 6.5t RF] _l 2 FALE. FLG, R.f EFF. SURF.PER UNIT, sq ft
6 venr ! 1B3/v Lanpip, cprn SHELLS PERUNIT [ SHELL DIAM N,
7 X NTH ’ I 1= L2 FLs, RE £FF. SURF. PER SHEELL, sq ft
B | ionm NO. TUBES PER SHIZLL LENGTH IN.
9 | eoes UNITS REQ'D. /
10} snem, ) 211 lispre, Fre p.a|  DELIVERY.WEEKS
Wieegier | 1 12 Vspepricere 7 | 2 lsorpsc, AL | PRICEPERUNIT
12} SLIP-ON NOZZLE FLANGES ALLOWED (YES] (NO) EST. FREIGHT COST
13| SLIP-ON END FLANGES ALLOWED (YES) (NOI TOTAL PRICE
14 | GASKETS: SHELL " DOLLARS PER SQU.ARE FOOT
15 CHANNEL MATERIALS: {{JARIK SR AND PERCENT XR} | reur
16 FLOATING-HEAD COVER ITENY IAAT'L.IDEG. F|SPECIFICATICH
17 TUBES .8, ~5Drato0|AZ3Y GR }
18 | TEST RING REQUIRED teER 0O SHELL SemsAdras00| A5G
19 | SPARE GASKETS REQUIRED (YES) (NO) SHELL COVER {RERS) (INTEG) )
20| STACKING HIGH CHANNEL SS /= e
21 | INSULATION THICKNESS IN. CHANNEL COVER 'REM)IINTEG) | ger |m>r s o7 oo
22 | NO.TUBES 003y IN:IMIN.THK. . O3 3 IN. FLOATING HEAD CIQVER AL = e e
23| LENGTH FTPITCH / IN. @ O O TUBE SHEETS MMprlz= L1
24 | SHELL D'AMS IN. o3 A avio IN. BAFFLES AND SUPPORT PLATES
25 | TRANSVERSE BAFFLE TYPE SPACING IN. BOLTING: SHELL COVER
26 | PEACENTCUT IVERT.) {HORIZ) {45 DEG} CHANNEL !
27 LONG BAFFLE TYPE IMPINGEMENT BAFFLE (YES) (NO) FLOATING READ
28 [ TEMACLASSR Y=g SME CODE REQD YE § CHANMEL COVER
23 . PERFORMANCE OF ONE UNIT
30 SHELL SIDE TUBE SIDE
31 | FLUID CIRCULATED =N R STEAM VEHNT 535 VAPPSR S
32 | TOTAL FLUID ENTERING, ib/he s 0 265 (g s575 /)
33 tN ; our iN ouT
34 VAPOR, i/hr 50 S5O0
35 LiQuipo, Ib/he
36 STEAM, Ib/hr 5 0
37 WATER, Ib/hr 5.0
38 NONCONDENSABLES. Ib/he - 2/6G 2/6
39 | GRAVITY; cro-rieam: SG OXTE T£/4° « 98
40 | MOL.WT: VAPOR /18.02 R 2/, 20 2L20
41 | MOL.WT: NONCONDENSABLES - 28, 0= A38.02
42 | vISCOSITY: LIQUID, C? vap 0152297 Flia . jBR 297 Flwp,o5®=40 Flup,0x2 30 £
43 | REAT; LATENT v sP. =, R A T T e P 527
44 | THERM. COND: .. &%, VAP. LG, e 21720 297 Fly3,207€0297 Fhup.o/2@—¢0 Flup,5ye 30 ¢
45 ) TEMPERATURE F 297 297 -0 =20
46 | OPERATING PRESSURE psig 50 30
47 1 VELOCITY FPS
48 | NO. PASSES { L4
49 | PRESSURE DROP psi ALLOW /O CALC ALLOW £ /. > CALC - ]
50 |_FOULING RESISTANCE (MIN | OO OO0/ 1]
51 | PRESSURE, psig DESIGN /77  TEST DESIGN 30>  TEST If _
52 | DESIGN TEMPERATURE, DEG. F o -~
53 | CORROSION ALLOWANCE: IN, 3;/560 25 ’é .
54 ] MTD (WTDI{CORR) F ] HEAT EXCHAMGED. BTU/RR “, OO0 <
55 | TRANSFER RATE: SEAVICE CLEAN @
56 | WEIGHTS PER SHELL: SHIPPING Ib: FULL OF WATER : ZIUNDLE ib; x
i NQTES. THE CALCULATEQ SERVICE HEAT TRANSFER RATE {QUTSIOE TUBE AREA OR EXTENDED AREA) IS TO BE DECHEASED 8Y /O PERCENT FOR ALL E
68 | oesiGNCaLC.LATIONS
59 | SUPPLIER TO COMPLETE FORM BY FURNISHING INFORMATION FOR BLANK SPACES SHIEET A QF o REV, I




ENGINEERING CENTER

PONCA CITY, OKLAHDMA
SPECIFICATION SHEET

SHELL & TUBE EXCHANGERS .

PLANTLANE CHARLES VO H FPLANT

AF.E.NO. ,
OATE 3/ p L2 v. 0. NO. :
MADEBY WS INQ.NO. ____ |
APP'D BY REQ. NO.
BM.NO.____ " PONO.
PROJECT BAlL CAR VEANT RECQVERY SYSTEAL

NOTES THC CALCULATED SERVICE HEAT TRANSFER RATE {OUTSIDE TUBE AREA DR EXTENDED AREA) #S TO BE OECREASED BY /(2 PEACENT FO/ AL

DESIGN CALCLLATIONS,

|

4—421-5

SUPPLIER TO COMPLETE FORM BY FURNISHING INFORMATION FOH BLANK SPACES

v remererr————e

| SHEET

3 4

1| VTEMHNO. &TAG A~ 2 LV wds-GQly™  —Siose., SERVICE OF UN\Wvimary maipp SECOVERED vem HEATER

2 SHELL SIDE TUBE SIDE MANUFACTURER

3 wOZTLES na eieg RATIMG & FACING “o. sz AATING & FATING €1Z2E TYPC S=r OTE K!&Of“?] [ |

4 | e ! 1 2 Vopisrin el 1 | 22 lcoie Fia RE CONNECTED IN { 1 PARALLEL (| SERIES

5 ourLeY | 2 lizote Fic ael / 2 so18. FLG, R EFF. SURF.PER UNIT, «q ft

6 | vewr 1 3/ veronip cric SHELLSPERUNIT 7 SHELL DIAM IN.

7 oaaIM ¥ i ISOLE Fis AE EFF.SURF. PER SHELL. sq ft

8| & NO. TUBES PER SHELL LENGTH IN.

9 | &l UNITS REQ'D. ]

10] &ex, y : i3 PValbenig e Rz | DELIVERY, WEEKS

Noeyeel i 12 henners pel | 2 {15218 FI6 p F|  PRICE.PERUNIT

12| SLIP-ON NOZZLE FLANGES ALLOWED IYES) {NO) EST. FREIGHT COST

13| SLIP-ON END FLANGES ALLOWED (YES! {NO) . TOTAL PRICE

141 GASKETS: SHELL DOLLARS PER SQUARE FOOT

15 CHANNEL MATERIALS: {*1ARK SR AND PERCENT XR) | rrusr |

16 FLOATING HEAD COVER ITEM MAT'L.IDEG. F{SPECIFITATION

17 TUBES g ~cprzog| ARnY 42 ¢

18 | TEST RING REQUIRED I {NO)Y SHELL c.5 —shrannd A-< ) 5

19| SPARE GASKETS REQUIRED [YES) (NG} SHELL COVER (REM) (INTEG)

20 [ STACKING HIGH CHANNEL s /g ViV

21| INSULATION THICXNESS IN. CHANNEL COVER (REMIUINTEG) | o~ ~ l=mopmle 2o v

22 | NO.TUBES OD3/4 IN:MIN.THK. , 0573 IN. FLOATING-HEAD CCVERA Al T s T

23 [ LENGTH FT,PITCH N (BT | TUBE SHEETS R Ay

24 | SHELL DIAM IN, 5% orav o IN. BAFFLES AND SUPPORT PLATES

25 | TRANSVERSE BAFFLE TYPE SPACING IN. BOLTING: SHELL COVER

26 | PERACENT CUT (VERT.} (HORIZ) (45 DEG) CHANNEL

27 | LONG BAFFLE TYPE IMPINGEMENT BAFFLE (YESI (NO) FLOATING HEAD

28 | TEMACLASSR YES ASME CODE REQ'D Y£ S CHANNEL COVER

28 PERFORMARMCE OF OME UNIT

30 SHELL SIDE TUBE SIDE

31| FLUID CIRCULATED 50 LB, STEAWN Ve  LIQUID

32 | TOTAL FLUID ENTERING, ib/hr 178 A500CO (con /0TS 7))

33 IN . ouT IN ouT

34 VAPOR, Ib/he — —

35 LIQUID, Ib/hr —_ — pEoNalels) 250D020C

36 STEAM, Ib/he /178 — o —

37 WATER, 1b/hr — /78 —~ o

38 NONCONDENSABLES, ib/hr —_— —_— — _—

39 | GRAVITY; ==57Loi=: SG & €% T &/~ —_— .98 [+ O /.

40 ! MOL.WT: VAPOR /R. 02 —_— — —

41 | MOL.WT: NONCONDENSABLES - — i -

42 | VISCCSITY: LIQUID, CP ap .o @ 2] 7 Flhin JIRR 297 Flir.35@ -0 Flg.30@ ~f5 F

43 | HEAT; LATENT = P  ..xn. R R e T e N R e N T

44 THERM. COND: 4. VAF. LiQ. AP 101G © 297 Flig.3272@ 297 Flyo.2o7@—=4Y0 Flin e —/5 F

45 | TEMPERATURE F 297 297 YO — 45

46 | OFERATING PRESSURE psig 50

47 | vELOCITY FPS

48| NO.PASSES / 7

49 | PAESSURE DROP psi ALLOW /O CALC ALLOW 5, 0O CalLC Fi :1
150 |_FOULING RESISTANCE IMIN ] L00M 5 L0070 <

51 | _PRESSURE, psig DESIGN /7 TEST DESIGN 30 TEST A

52 | DESIGN TEMPERATURE, DEG. F 350 350 <

£3 | CORAOSION ALLOVWANCE. IN. /g — 27

B4 | MTD WTD) ICORRIF | HEAT EXCHANGED. BTU/RR /&2, 500 S

b5 | TRANSFER ATE: SERVICE CLEAN —

55 { WEIGHTS FtR SHELL: SHIPPING b FULL OF WATER ; BUNDLE Ib; = 7]

57 o —
59

59

OF

REV.




NS ENGINEERING CENTER Are.No. 2l
| OSSO PONCA CITY, OI{LAIOAIA pate Al-{I- 74 w.o.no. R
\/ SPECITICATION SHEET MADE BY__| INQ. NO.
feme ag o LBSE APP'D 8Y REQ. 110,
CENTRIFUGAL IUL.PS B.M. NO. P 0~N0-
PLANT LOCATION \_\E\.& SHATLES B proseet SR Case Neror \/‘F—CO“/-» SNSTEL
= AT T
1 APPU.,A:’.LE TO: ESII...;\TE { } PURCHASE (\N) VENDOR
2 TEWA oL Nz MANUFACTURER
3 | SERVICE WETIGAETATED O ZTETURIY  FOvAye SIZE AND T YPE
4 STAGES
5 | MOTORDRIVE (N} TURBINE( ) RPM
6 ROTATION FACING CPLG.
7 OPERATING COXDITIONS DESIGH EFF.
g | LIoUD\inyw., Cuiloripe Y-S comat PY, NOR. = DES = DESIGN B.H.P.
9 DISCH PRESS., psig | 4. MAX. B.H.P.
10| PTF ~p (O SUCT PRESS., piig MAX 198 DES 1y HP DRIVER
11} SPGRatPT (.5 DIFF PRESS., psi iO"’ DESIGN RiA. 187,
12| VAPPRESS. a1 PT,psia o |, DIFF HEAD, it Tl MAX. OIA. INTELLER
13| VISatPT,Bm ¢, 2=, ~p NPSHAVAIL, ft il N.P.S.H, REQO. IN
14| CORR/ERUS causedBY PO pIEL Hyp.HL - = 2. QL FT. FLUID PUMPED
15 . CONSTRUCTION
16 | CASING-LIOUNTING {CENTERLINE ) (FOOT ) {ERACHET y (VERTICAL ) MFRS. BEARING ilo.
17 SPLIT {AXIAL ) {RADIAL ) RADIAL
18 TYPE (SINGLE VOLUTE ) (DOUSLE VOLUTE ] {DIFFUSER ) THRUST
19 TAPPED CPENINGS (VENT™ ) (DRAIN g ) (GAGE CORNS. }
20 NOzZLES | SIZE ASA RATING FACING POSITION PACKING OR SEAL
21 sUCTION | =3 | SCw [P FLUSHING. GFA
22 DISCHARGE = == e
23 MATES AL CODE—EXTERMNAL CASING INTERNAL PARTS MATERIAL EXCEPTIONS BY VINIOR
24 | 1-CAST {HON INTERNALS CCDE 1fels)c X
25| p-BRONZE LIPELLER 1 [ 81 C IAZTA Gr.| o ASYL,
26 ] S-STEEL INNER CASE PARTS [ TG c IAD Gr,l o A-Slie
27| C-1113%Cr. SLEEVE [PACKED) Cr| Crl af| Al
28| A-ALLOY SLEEVE (SEAL) clcl cl cl(See ReErprrES
29 h—HARDENED VVEAR PARTS 1 g| crl ¢r 2L oW ) .
30| {-FACED SHAFT s|s|[s]s
3N X —
32
33 MOTOR BFUVER RY TURBIIE DRIVER BY WATER COOLING
34§ ITEM NO. £1TD BY 1TEM NO. , #MTD BY BEARINGS
35| HP RPM FRAME HP RPM MATL STUFF. 20X
36| MNFR MFR and TYPE PEDESTAL
37| OR COMPANY APPV D, EQUAL HNLET STEALL psig TEMP F GLAND
3| TYPE ELECZ . INSUL EXHAUST TOTAL C.%/. REQD.
33| ENC TEF - N TEMPRISEC STEAL RATE, FL tb/BHP/HR CQUPLING, MFR.
40 | VOLIS#HASE/CYCLES 4/ 3/ L | BEARINGS LUBE COUPLING, TYPE
41| BEARINGS LUBE NOZZLES | SI1ZE | ASA RATING | FACING ! PCSITION GUARD
42 [ FULL LOAD ALIPS INLET MECH. SEAL, IAFR.
43 JEXHAUST FECH. SEAL, TYFE
44| RENARKS|| P pany) ATERMIATE |, (GVETE Pamb o U PACKING
45 STHINILEES STERL. S22 T o7 o) .
46 YOomP s T 2E NS eEAL-LESDE TVYEE oOnNLY. DELIVERY, WEEKS
a7 PULIP PRICE
48 | PUNP IS TO BE MANUFACTURED It ACCORDANGE wWiTt THE FOLLOWING STANDARDS. DRIVER PRICE
49 A EST. FREIGHT
60| { )INDICATES ITEL CHANGED ON LATCST REVISION, TOTAL PRICE
— - vT CHEIP O IS NS MY A TTIED T sEan
L ad
CWH 000012423

QUOTATION WILL KOT BE CONSIDERED IF 5UP
RIGHT HAND COLULL

PLIER DOES NOT COMPLETE

SH[ET_L—_-OF L

REV.
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PLANT LOCATION l""f (“""RL’ES

Ty ENGINEERING CENTER AF.E.NO. : :
[CONOCO| PONCA CITY, OKLAHOMA DATE 2 /22 W. 0.NO.
V ‘ SPECIFICATION SHEET MADEBY_ &2 25  INQ.NO.
APP'D BY ., REQ.NO.
CENTRIFUGAL PUMPS’ B.M.NO. PONO.

Ver Bus - prosect Ko Can Veor Recpdery Sysren

1 APPLICABLE TO: ESTIMATE {«—) PURCHASE ( )} VENDOR

2| Jren MWo ! NIr={ MANUFACTURER
3| seavice  Kecgiperanio  VOrr  Kerurw  Fum B SIZE ANO TYPE

4 . STAGES

5 | MOTOR DRIVE { & TURBINE{ | RPM

6 ' ROTATION FACING CPLG.
7 . OPERATING CONDITIONS _ DESIGN EFF.

8| LQUIBV,,ve CreonioE US. gomat PT,NOR, () - DES SO DESIGN B.HP.

9 : DISCH PRESS., psig 1S Y MAX. B.H.P.

10| PTF —{ () SUCT PRESS., psig MAX / 990ES “H9 ' HP DRIVER

11| SPGRatPT /., O DIFF PRESS.. psi -AN DESIGN DIA. IMP.
12| VAP PRESS.alPT,psia 4f so~  DIFF HEAD, &t 2R MAX. DIA. IMPELLER
13 VIS atPT, &= g3y ¢ NPSHAVAIL, h 17 . N.P.S.H. REQD, IN
14| CORR/ERCS causedby N,z - FT. FLUID PUMPED
15 CONSTRUCTION 4

16 | CASING-MOUNTING. (CENTERLINE ) (FOOT ) (BRACKET ) (VERTICAL j MFRS. BEARING No.
17 SPLIT {AXIAL }. {RADIAL ) RADIAL

18 TYPE {SINGLE YOLUTE )  (DOUBLE VOLUTE 1 (DIFFUSER } THRUST,

18 TAPPED OPEMINGS IVENT 7)) {(DRAIN v ) {GAGE CONNS. 1 ]

20 NOZZLES SI12€ ASA RATING ! FACING 20OSITION PACKING OR SEAL
21 SUCTICN 3 150 R. [ FLUSHING, GPM
22 DISCHARGE | 2 /ST £ -

23 A" ATERIAL CODE—EXTERNAL CASING INTERNAL PARTS MATERIAL EXCEPTIONS 8Y VENDOR
241 1-CAST IRON | INTERNALS CODE 18] s cl X

25| B-BRONZE IMPELLER 1l 81 B)] ¢t 433 bef o _A-SIL

26 S-STEEL INNER CASE PARTS v [ B et VY el 572 M-85/

27 C-1113% Cr SLEEVE (PACKED} Cr{ Cr| AF i Af

28| A—ALLOY SLEEVE (SEAL) clciclclss /¢ AH

29 h—HARDENED WEAR PARTS il BlClcCc] gaccE=TARLE

30| (-FACED SHAFT S|S|sis | Ly reEmfleT 2

3| x- - =2V A

32 |

33 MOTOR DRIVER BY TURBINE DRIVER BY WATER COOLING
34| ITEMNO. MTD 8Y ITEM NO. MTD BY BEARINGS

35 HP RPM FRAME HP AFM MAT'L STUEF. 20X

36 MFR MFR and TYPE PEDESTAL

37| ORCOMPANY APPV'D. EQUAL ! INLET STEAM, psig TEMP F GLAND

38| TYPE [F zerRic  INSUL ]| EXHAUST TOTAL C.w. REQD
39| ENCTFFC. TEMP RISE C STEAM RATE. FL 1b/BHP/HA COUPLING, MER.
40| VOLTS/PHASE/CYCLES ‘f-fu/z/a (&) BEARINGS LUBE COUPLING, TYPE
41| BEARINGS LUBE INOZ2LES | SIZE | ASA AATING | FACING | POSITION GUARD

42| FULL LOAD AMPS LINLET ) I " . MECH. SEAL. MFR.
43 [ExHAUST| l { ~} " MECH.SEAL, TYPE
44| REMARKS: HH)7= 2. 06 PACKING

45 Poac? s  To Sz [—opwiwred W,y

46 i Cranc__1vreE <8 [TECArIiCNL _SZEAC DELIVERY, WEEKS
47 - PUMP PRICE

43 PUMP IS TO BE MANUFACTURED IN ACCORDANCE WITH THE FOLLOWING STANDARDS. DRIVER PRICE

49 EST. FREIGHT

50 | { )INDICATES ITEM CHANGED ON LATEST REVISION. TOTAL PRICE

24

.

«

CUH 000012434

QUOTATIC s WILL NOT BE tONSIOEHED IF SUPPLIER DOES NOT COMPLETE

RIGHT HAND COLUMN. SHEET
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ltem No,:.

Service:

Descr?Eti on:

System Requirement:

EQUIPMENT SPECIFICATIONS _
RAIL CAR VENT RECOVERY SYSTEM .
LAKE CHARLES VCM PLANT

NPK-1

Package Refrigeration Unit

The package refrigeration unit is to supply refrigerant to a condenser
at approximately =49° F. The.refrigerant will be used to cool and
partially condense a vent gas stream to ~40° F, The inlet vent gas
temperature will vary from +100° F (summer) to +30° F (winter) de-
pending upon ambient temperature conditions, The system is to con-
sist of a two stage compression system utilizing R-502 refrigerant or
equivalent, : v

v

1. Duty Requnremeni’s Winter duty = 7.0 tons (83,800 BTU{PU
Summer duty = 24,3 tons (291, 800B /hr)
Design duty = 30,0 tons (360,000 /hr)

2, System is to be designed for intermittent service (approximately
8 hours/day) with fast simple startup and shutdown procedures.
Provisions, such as a hot gas bypass loop, should be provided to
permit system protection under zero load conditions.

3. As no cooling water is available, the system is to use air cooled
exchanger(s) as required. Air cooled exchanger design conditions
are: : 93° F Dry Bulb

80° F Wet Bulb.

4, A fully automatic oil return and regulation system must be in-
cluded in the design. Qil will be returned to the system via
three 1-inch drawoff points located on the shell side of the
condenser. Provisions to observe oil return flow, to separate
oil and refrigerant, to heat oil, and to return oil to crankcase
automatically as required are to be part of the package re-
frigeration unit,

5. System should provide for continuous heating in the oil reservoir
and in the crankcase to maintain a constant oil viscosity during

the shutdown periods,

CWH 000012425




Equipment Specifications
Rail Car Vent Recovery System ..
Lake Charles VCM Plant

Page 2
6.,
‘ 7‘
8.

o,

10,

1.

System should be so designed as to make liquid carryover

to the compressor suctions impossible, Liquid knockout
pots must be provided for all streams returning to compressor
suction,

Electric Power Available: 440 volt
‘ 3 phase
60 cycle
Totally enclosed fan cooled enclosures are to be provided for

all motors,

This item is to be supplied as a skid-mounted unit ready for in-
stallation and operation. '

2

Vendor should supply a recommended spare parts list (if any
are recommended.)

Vendor may include a proposal on NH=-1 as an addendum to this
design, ' '

2424



n| SEE ATE ) ' K

MOZZLE SCHEDULE

rARNE  NA

4 Ao RE@, StZE TYPE C SERVICE

} ki LG PROCESS INLET
2 N 3/q CPLS SAMPLE TAFP
3 | I CcPLS DRAIN

Jvat

-

AT ES

/I, STALK To BE YinSc¥OPIPE UONELESS LARGCER DIAMETER
REQRQUIRED BY Srawccrvitl. COVS/IDER AT/OAVZ.

2. SrAcKk 1S To BE  SurPorRTED . AS KRewUuIReD
gy - Guy Wi RES,

3, 1F STAackx 13 LARLER THAar Hom, /’:ms,'/q H jao,
TIP O TOr wiee, BE REQUIREC ~oR

C G Veddr ¢AS DISPERSION.

;fL_ = . Y4 STACK OUTLET 70 BE FPROVIOED WITH FLAPPER ESTRING
O)e 5. ALTERNATE MATERIAL OF CONSTRUCTION 'SS 1S ACCEPTABLE

4 = Q). 6. BOTTOM oF STACK 70 HAVE A SEALED END

-

PEsS/IGN DATA

v

OPERATING  TEMPERATURE ,F Angienr
PESIGA TEMFPERATURE  °F | OOMAX ~50 Mt/

MATER j4le OF CONSTRUCTION C.5. A-Sit NST}
OrR Cawiv, R ——

S F VENT STACK

N RAIL. CAR VENT RECOVER
SYS7TEMN

po0123427
CUH 0000 COYICO YCM L AA T
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DESIGAN _DATA

OPERATING TEMPERA TUHE) °F
DESIGN TEMPERATIRE, °F
OPERATING PRESSURE, PS/G
DESIGN PRESSURE,PS/G
INSCLATIOAN

MATERIAL OF CONSTRUCTION

CORRAISION AL 1 DWAAVLE

NOZZ/LE SCQEDULE

N, RBREQR SIZE IYRPE

. ¢
2 y
3 ‘
” '
5
¢ '
7 /
- 8 /
3 /
01
RE]
1
~yo
100 MAX, =50 MIN
100
180

SERVICE

1

I8 FLG  MANWAY w/covER & DAVIT
3 cPL6 LEVEL GAUVGE -
! FL6  VENT
34  CPLG PRESSURE GAUGE +
2 FLG VAPOR OUTLET
3 £LG  PROCESS |NVLET
2 FLG  UTILITY COVMNECTION
! CPLG TEMPERATURE GAUGE
3 FLG LJQUID OQUTLET .
3y CPLG PRESSURE COVTROLLER ,
Va2 CAe' LEVEL ALARM TR E R
2 FLE DRAIM (\ Vo ‘ |
' NOTES

5" CELLULAR GLASS OR EQUIVALENT

A-5/6 C.S.  SEE WNOTE ¥4
Ao/ >

Vs tr

l. LOCATE Low LEVEL ALARA AS CLOSE TO 8oTTOM As PossiBLE
LOW LEVEL SKOY ~OFF SWITCH YO BE PROVIDED TO ShryrDdwn AP—|

2. Bor7oM LEVEL GAVGE 70 BE LCCATED AS GLOSE TO BorTToMm
TANGENT LINE AS 15 PRACTICAL

3. TWO OVERLAFPPING LEVEL GAGES wiLl BE REQUIRED

Y ALTERMATE MATERIAL : 30Y SS& WITH <
Yie” CORROSION ALLOWANCE

NT~
p . . L4

REERIGERATED VCM RECEIVER

RAt.. CAR vENT RECOVERY SYSTEM

rd

ConNecO yveM PLANT -

LAKE CHARLES, LA.




@ NOZZLE SCHEDULE
@ MAR M NO,
A7 - N, REQR SIZE IXFE SERVICE
s @ L o i { I8 FLG MANWAY W/COVER & DAVIT
AR a6 10 (D) ) -
a3 . 2 y 34  cpLe LEVEL BAUGE
H : _&l_@. 3 t | - FL6  VENT
2 ~y——d§ ¢ ! 3/  CPLG PRESSURE GAUGE .
X
d T=! 5 / 0  FLG VAPOR OUTLETYT
el
G . 3 FLG FPROCESS JNLET
@+ 7 / 2 FLG  UTILITY COVNECTION
R ® vonrex Baeanch 8 ) | CPLB TEMPERATURE GAUGE
ur
:*{2 T @ SEE NOTE | 9 / 3 FLE LIQUID OUTLET
ol = . *
Tl 0) o /0 / 3y CPLG PRESSURE COMTROLLER
>
a t 2 2 FLG  LEVEL ALARM
jp3 { 2 FLG  DRAIN
. MOTES
- A l. LOCATE Low LEVEL ALARM AS CLOSE TO BOrToM As POSSIBLE
= LOW LEVEL SHUT-OFF SWIYCH TO BE PROVIOED TO SherDown AP—|
T
= 2. BOYTOM LEVEL GADGE 70 BE LCOCATED AS CLOSE TO Borrom
&= TANGCENT L(/VE AS 15 PRACTICAL
o ; : N
S e - - : . 3, TWC OVERULAFFING LEVEL GAGES witL BE REQUIRED
y s Y, ALTERNATE MATEFRIAL: 309 SS WITH '
£ Vie" CORROSION ALLOWANCE
&
DESIGAN DATA -
NT—
OPERATING TEMPERATUVRE,"F =40 ~ ) .
DESIGN TEMPERAT:/HE‘J o R 100 MAX =50 MIN REFRIGERATED VCM RECEIVER
OFERATI#G PRESSURE, Ps/G /00 « . ‘ .
RArt. CAR vENT RECOVERY SYSTEAM
DES/IGN PRESSUAE,PS/G /180
INSOLAT IO A § CELLULAR GLASS OR EQUNALENT ConNocO _yeM PLANT T
MATERIAL OF CONSTRUCTION A-5/6 C.S. SEE WNOTE ¥ ’ “.;
LAKE CHARLES, L A. -
CORROSION ALLOWANLE Ve > 4




-
WNO)
MARK  NO,
@ NO. REQ sz TYPE SERVICE
! { y FLG PROCESS OUTLET
7 (74 B—-ﬁv . i
N R * !g 2 { ! cPLG YENT
. 3 i v FL6 PROCESS INLET
© Y i s & RAINV
:ﬂ@ K i cPL DRAL
& 5 f 8 rLo HANDHOLE WJ/COVER
NT-2 G 2 Y CPLG LEVEL GAUGE
\/ . v
o - {
Y :
@ SEE NOTE 2
@ T . ~
 NOTES |. VESSEL MAY BE FABRICATED FROM
. 12 iV, C.8. (A-5/6) PIPE.CR 585 PF/FPE
2. BOT70M LEVEL GAUGE CONANECTION TO BE LOCATED
AS CLOSE 7O BOYTOAM TANGENT LINE AS 75 FPRACYTICAL
3. ALTERNATE MATERIAL OF CONSTRUCT/ON ' SS IS ACCEPTA
‘. - '
»
Lo L - CUH 000012430
. DESIGN- DATA
OPERATING TEMPERATURE | °F AMBIENT e ' a NT -2 .
DESIGH TEM;’ERATUREJ °F IOO MAX ~50 pint : :
OPERATING PRESESUARE PSIE o R VENT STACK M, O. DROM
DES/GN PRESSURE, PsiG 200 »
MATERIAL OF CONSTRUCTION A-576 C.5. "1 RAI/L CAR VENT RECOVERY SYSTEM
CORROSION ALLOWAMNCE ta
CONILO VEM PLAMT
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e A A~ T P —— 1

PROCESS PIPING SCHEDULE

Date 222-74 made By WPS

'PROCESS ENGINEERING DEPARTMENT Project __ {Ca: or fle
Plant ___Llarc Craress VMt Fiavr
Flow Press
Line Service v] Rate Normal fAt T anc} P Dro,'? ‘
Designation From To v cz:.ﬁ?ég::) °F |PSIG (é?éi_;; VZZC fnfg{ ivﬁi(/’giiy Remarks
'—‘{ - Vén -{ \/CMZMDMO—HEAQ Rare Cars LY fos/g V700 | — sS.1 |0./6 | 1.09 6.0 C.S.live
3-\Viea-2 Rar Car NH-I v 1924 {100 |00 Lo o013} 0F | to.¥ C.S b
3- VCA=-3 NH-1 NI W ugzy 4o ljeol ~ | - | .03 | 2.5 fA-vices s 3odsS.
2 - VeA =4 NT~] NH-2 v 322 1~ {r00 | 0.1 loorg | .23 | 40.9 A-Sle &S on J04s S,
Y~ YCA-S NH=2 NT-2 v 327 oo} - 0./ 0.0 F — — A-§1¢ .S o S04 se
L= VCA=6 ANT-2 NST= vV 327 oo} = Vgl Jows | — | —- A-Sle €5 or2 30455
3- /cA-T AT NP-| S 1} 2v000 |40 = 1462.% lozs .28 2.2 A-SE ¢.8. o 39458
2-VCA-8 A IP-] NH-2 L] 25eco ~Jol -~ 1€2.5 o.35] .82 4.8 A=-Cl¢ =.5.0R Q04Ys<
2-VCA-? AH-2 P-430 Dsewne (L] 25000 =15 | ~ |62.3 |0.351/.82 ) 4. A-Cls e 5.0 r3a4SS
3 - VCA-ID T-4%0_pev bive VCAR |V - -1 - ~ -1 - - A-Slecs. 0nZodss
Y- vep -4} VRV-5 LINE VCA-5 i_/wl — “0 1 = ! 1 — — A-5/G C. 5. pp 304 SS
I~-veA—/2 MRV~ 8 LIAE VO A5 (VY ~— I”VU - — — = — A-5/0. €.8 02 XY SS
2~ Rx-1 A PK-1 MH-1 L S8o1 1=30 | ~ | 7¢.1 {0241 .09 ) 09 A-StCe.s. Or304ss
G- Ry-2 . NPK=] Vi Sd8er 1-S0 ] — 0.4 jouiz) 06 | 21.0 A-S120.8. (1r 30953
1 -Rx-3 A H-1 Nt {00 Dear ML _J=Se | - 19-5120.5. 0n30Yss
/< Rx-Y NH-1 NER 0. Dhar ){;_i Y2 14-516C.S. 0r S0Yss
Ls_ [ - 2x~S if\,’t-/-l Nﬁ(‘,((}ft./&.quﬁj l-—)’Z) |~ [A_SL‘_.CLM 0
|
Clity %000 34,;::},@ } ‘[ i B L .



PROCESS PIPING SCHEDULE

PROCESS ENGINEERING DEPARTMENT

Date 2-22-74Y = Made By . wOS
Project Rait Car Vewr Pecoy. Sysrem

Plant _Laxz (Cuacces VCH ~ [Fenor
Flow , Press

Line Service \Y Rate Normal At T and P} Drop

) . . L Lb/Hr Lb/CF|Visc| PSI1/|Velocity
Designation Fram To A ,:::‘-_;:2 °r Ips1G [‘C;:::! Cp 100' ] Ft/Sec Remarks
2-5L-] SO Lh, Sroarm | AH-2 ¥ 128 1297 S2 | 0./ Jo.oir] .05 | 14.¢ C.8. Line
2-¢L -1 M2 Sewenr L 178 12971~ 5723 {049) -~ - C.S live
{ - N~ Ni rroc £2 Liwz VCA-E |V o Y100 | - — - ~ ~ Cf live

. Any o

a1
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Est. No.

IFIC-1

FLC-1

Fi-1

LA-1
LA-2

1G-1.
1G-2
1G-3
T1G-4
1G-5
I1G-6
LG-1
(LG-2
LG-3
LG-4

PG-1
PG-2
PG-3
PG-4

PC-1 :
ITC-1 7

ITC-2 - .

- Flow Indicating Controller

Type

INSTRUMENT . LIST
RAIL CAR VENT RECOVERY SYSTEM
LAKE CHARLES VCM PLANT

. . Leve! Control

’. Pressure Control

e

CEynIN000 HAD

Temperature Control

, Temperature Control -

Flow Indicator

High Level Alamr-
Low Level Alam

Temperature Gauge
Temperature Gauge
Temperature Gauge
Temperature Gauge
Temperature Gauge

Temperature Gauge

Level Gauge
Level Gauge
Level Gauge

Level Gauge

Pressure Gauge
Pressure Gauge
Pressure Gauge
Pressure Gauge

Element -
Location Type Location
“vLine VCA~I Crifice Line VCA-]
Line RX-] Ext. Float NH-1
Line VCA-5 Bourdon Tube NT-1
Line SL~1 Filled Bulb Line VCA-5
™. Line VCA-] Filled Bulb Line VCA-1,
Line N-1 Rotameter Line N-I
NT-1 Float NT-1
NT-1 Float NT-1
Line VCA-2 Bimetallic Line VCA-2
Line RX-1 Bimetallic Line RX-1
Line RX~-2 Bimetallic Line RX-2
NT-1 Bimetallic NT-1
Line VCA-5 Bimetallic Line VCA-5
v Line VCA-] Bimetallic Line VCA-1
NH-1 'Ref]ex NH-1 el ST
NT-1 Reflex NT-1
NT-1 Reflex NT-1 i }
NT-2 Reflex NT-2 [, B
] V_ O =0T
Line RX~1 Bourdon Tube Line RX~1
Line RX-~2 Bourdon Tube Line RX~2
NT-1 Bourdon Tube NT-1
Line VCA-8 Bourdon Tube Line VCA-8

Remarks

4% C.V. Fails Closed
2" C,V,

2" C.V, Fails Open
2"AC, V. Fails Closed

Resets NP C-1

Local Alam Sounds.
Local alam sounds and shuts
off NP-1 '

T Suouwiotd
POITER P8 ..
bLG..2Z £,



puant Laxe CunriES VEM  Pawr

ENGINEERING CENTER
PONCA CITY, OKLAHOMA
SPECIFICATION SHEET
FLOW INSTRUMENTS

AF.E.NQ.

DATE 2-28-%2Y w.0.NO.
MADE 8Y_IP£E 21 1NQ.NO.
APP'D BY, AEQ. NO.

M NO P. 0. NQ.

_ ) B.
proseet. Raie Car Veur Rcecovery Sysren

AIR TO OPEN OR CLOSE

Ceose 0w D2 P,

MAX.SHUTOFF OP

200 Pty

FLUID

Vir Y. Cirorzic€ Lae.

1 | vAG no. NFEFIC~) T\ - o= 6 | B I STEIMRAYS Ak SR RS
2 | SERVICE Viwre Cueoriol
3 Liwew i 2
4 | INSTRUMENT, TYPE Fow (ynicarge Conr ITZeax V2 A AT T3 L
5 LOCATION Locat SSCE AL o Ferhith 3
6 | ELEMENT Tvpe QRriricE
7 LOCATION bive VEA - |
8 UINESIZE, IN. | SCHEDULE 4 | Y0 ! | l
g BORE, IN. 2.00S
10| RANGE. I H20 0=-200
1 METER FACTOR Fuut Cawes - H{U0pa
12 | vALVE TYPE £EC RBupy <
13 Ea. Penecown :
14 LOCATION _bwe Vea-~|
15 MATERIAL Cangow (rery
16 | BODY sIZE [ POST SIZE H T H3gT [ I l
17 | PLUG FORM FustSiag Trim i
18 Aplmml NORA l.!.'.Ax ¢ | 10 170 l [ ] ] s I
19 [ CALC Cy E VALVE Cv 73 ‘I;(, [} (07 | [ T
20
21
22

4

g

[

23 | TEMPERATURE °F 60O

24 | PRESSURE PSIG fo0

25 | oapt 4. wal (62.50) 7

26 | SP. GR. AT STD. COND. 0.92. -

27| SP.GR.ATP.&T. 0.92

28| corcv. AT T.6P. [ cOMPRESSIBILITY Lig [ - | | ]
29 | viscosiTY ATP. & T. 0.20cp.

30| RATE NORMAL 240 A f2m

31| rate| nax Jrain Hoo.,l U | ! 1
32[n0Tes | miow INDICA 10K IO EE LOCATLEL (/] EACH LOADING SHACK

.

CuH 000012436

sweer__ {___of_ 1 pev_




=TT ENGINEERING CENTER AF.E.NO.
PONCA CITY. OKLAHOMA DATE 2=28-74 v 0. no.
V SPECIFICATION SHEET MADE BY_L£r,7 1O NO.
’ LIQUID LEVEL INSTRUMENTS APP'DBY______-__ REQ.NO,
BM.NO.___ P .O.NO.
PLANTL“'{E CNARMZ.S VM Puu.lr PROJECT: EAIL (’A/? VEOT [Cecovery 5‘!‘57—5/‘7
11 vacno. NLC~ ((Ferm =r L vhiGh rods G )
2 | SERvice R-SA2 PrericeradT |
3
4 | nsTRUMENT. TYPE Leve, Coumoitzh \
5 LOCATION L°Cef-
6 | ELEMENT,TYPE Exr.  Lioar
7 LOCATION NH-/
8 RANGE, INCHES 12 14, .
9 | tNTERFACE Viaeeg /Livuio
10| UPPER DENSITY, LB/CU. FT. Q.
11| LOWERDENSITY, LB./CU. FT. 7641
12| TEMPERATURE °F ..Eo
13 | PRESSURE PSiG o) P}
14 | VALVE TYPE EC goﬂ
15 Lluea@
16 LCCATION Ly~vei RX-1}
17 MATERIAL 2oy S8
18| Boovsize | poRTsIZE 2 125 ] | ! |
19 PLUG FORM Fuie Siz2e Trim -
20} Ap | s, TrnoR. §uax. O Jo.d | - | | | | | 1
21| catc.ov VALVE Cv — Jis 32 /009, | - ] I
22 |3 AIR TO OPEN GR CLCSE Ciose Ow din Eort.

23| MAXIMUMSHUTOFF AP AV psig
24} FLuiD R-502 Kerpiccgaor
25| TEMPERATURE 9 -5 0 o
26| PRESSURE PSIG 0 .
271 °apriaw (111.6) T
28] SP.GR.ATSTD. COND. -—
20| SP.GR.AT? &Y. 1_27:
30| WEIGHT % VAPOR IN—OUT 0~ 100
31| VISCOSITY ATP. & T. ,2M ep.
32| RATE,NORMAL SQROI Les/ya
33 RATE: i
34 MAX. | MmN - D I I [
35| NoTes: | ; .
Isrrunser Cowmaertons On "NH-  Are 5V h. RE Size 1Y% 0.

| VALVE S/ZE JO BF CONEIRMED BY REFRIGERATION SYSTru VEVDOR

cem g e e —

~

. -t
.

CWH 000012437
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NS ENGINEERING CENTER AF.E.NO.
Eﬂ{%{ﬂ PONCA CITY, OKLAHOMA pate 2-29-7f wonwNo.
v SPECIFICATION SHEET . MADE BY _{2E& 1T INQ.NO.
PRESSURE INSTRUMENTS APPFDBY______ REQ.NO.

BM.NO._______ P ONO
PLANT [‘“‘E C#A(LES VC/7 puwr PHOJECT’RAﬂ- CA& U&U?‘ j?fc‘warlr fr.!rs:a-f

1| TA0K0 NP G~ Pe-ddll (Fonviiicm  tedr rormaa (mvaWerd, )

2 | semvice ven - N, Varor

3

4 | INSTRUMENT, TYPE Prrcsune Cowr.

3 LOCATION Loeat,

6 RANGE, PSIG D~ [SO

7 ELERENT.

8 Type | MATERIAL four, Tuna |30Y 55 | [ ]
9 LOCATION 1y NT=-])

10 TEMPERATURE °F - 4p

11 PAESSURE PSIG {0 Cprin

12| vaLve Tvee e -7 | o .

13 Eauat. PrRecur

14 LOCATION Liwe Vea- S

15 MATERIAL 30'1’;3

16| Boovsize | POATSIZE A 1 T 1 ]
17 PLUG FORM Micro Feure \

181 & ] MIN, ENOR‘I MAX. (o) [ {00 125‘0 I ] { l - 1 I
19| cacee | vatvecy 50 [ 700507, l [ ]
20| AIRTOOPEN QR CLOSE 0peL UM A IR AL,

21| *max snutosF AP 230 psig

22| fiuio Wy, YEr Yapom

23 TEMPE. ATURE °F {e o

24 PRESSUAE PSIG F 2o N -4

25( capiM.wi) (30)

26| SP.GR.ATSTD. COND. 1,063

27| se.cR.ATP. &T, —

28| WEIGHT % VAPOR IN-OUT loo =100

29} ViSCOSITY ATF & T, Y

30| RATE,NORMAL 327 Los//0

31| mate] wax, [ v 28200 ¢¢rn] O i I

32| worves- J a2y

- ‘ . .
lisreumensr Comsiseriow ‘ji , %vw CPLL Y (4_00041’.)
- WNPC-| TO BE RESET BY WNTC-2 SUCH TH#AT THE SET
' PRESSURE, /U PRIG, EGUALS THE FLOWING TEAMPEFLATURE
N OF THE VCM , ¢V °F )

it ‘ .

e

e ,.‘.- .

' | | CUWH 000012438

SHEET / OF / REV




XTEIY ENGINEERING CENTER

\ /; PONCA CITY, OKLAHGMA
y SPECIFICATION SHEET
TEMPERATURE INSTRUMENTS

PLANT_L 4K E Cmm.zs V&7 fraur

PROJECT '[&-\H- G‘V( [/E,.U

AFE._NQ.

DATE 2-2%9-7Y% w.0.NO

MADE BY 24/ - ING.NO.
APPOBY REQ. NO.
B.M.NO. P. 0. NO.

~ Recepusny SYSTEm

1 TAG NO. NTC -/ {2 N7 C -2
2 | semvice 30 psy {ream Ve iiQuiP
3
[ 4 | _msTRuMEnT TYRE Tenrp, Cownrrortd® |TEAM? CCVTR0LLER
s LOCATION veal LIdC AL
& RANGE °F =20 19 [UO 1O rp ¢ AO
b ELEMENT, TYPE Fraa €0 FSucR FleeED BB
8 LOCATION e VCA=~ 5 Live ved ~f
9 TEMPEAATURE OF -20+1s [00 20 ;0 . /20O
10 PRESSUHE PSIG {00 L1002
11| vauve vvee £S5 f}'ap'f__ SELE AOoTE
12 Eoafal, LERCEUT,
13 LOCATION TS S L 'I
14 MATERIAL CARZCoe) fy;[]_
15{ BOOY SIZE, [ PORT SIZE 2 3/ i l ]
16 PLUG FORM ero - FoR M
17] ar [ wu [ ~os | max o1 s 1 %50 | | I ] i f
18] caic.cv I VALVE Cv 5 ¢ |¢{__Q';)w7a L f L l
19| AR 70 OPEN OR CLOSE Coosr 0w At Fate,
20| Mmax sHUTOFF Ae 50
21], FLuD SV psiy Sroam
22| TEMPERATURE °F 297
23 |- PREsSURE rSiG ys)
241 ©apiim. wi CIgF.0n) . .
25| SP.GR.ATSTD. COND 0,6 2
26| sfP.cR AaTe &T
27| WEIGHT % VAPOR IN-QUT foe~100
28) wviscositr ATPaT L0415
29} RATE NORMAL 175
30| RATE.
31 MAX I win Sge 1 o 1 ! 1
32| woves |

IV PS/G EQUALS THE VCM TEMFERATOTE, /NOF

42) REDCEE SALYAG CD SolSTESWET |

L4

CWH 0000124379

SHEET__[

s 2 I REV




-~

[.Em"’ ENGINEERING CENTER AF.E.NO.
PONCA CITY, OKLAHOMA DATE 2-28-74 w 0. nO.
V SPECIFICATION SHEET MADE 8Y Qén INQ. NO.
LIQUID LEVEL INSTRUMENTS ) APP'D BY . REQ.NO.

v BBM.NO._____ P.O.NO,
PLANT Laxe é’un/er_&:: AT /pt—m-’?“ PFIOJECT'RAIL Carn Ve r LreppvEnrRy Svsremm

1 TAG NO. NLA=-] NLA=-2
_2 SERVICE V'u Y, GL‘”?I prL Urmw e Ch‘Lcn‘rw_:_
3 liawin Lliawio
4 | INSTRUMENT. TYPE Higs Lovee Aagm| Low/ leyse Ararz :
5 LOCATION Lecac Locat ]
6 | ELEMENT. Tvre - Feoar eoaT
7 LOCATION ANT=] NT=1
8 RANGE, {NCHES Q- OFr . O - DFF
9 | INTERFACE Vaporz/ Liauio Varor /L1GUIC
10| upPeR OENSIYY, LB/CU. FT. o, ! 0.1
11| LOWER DENSITY, LB./CU. FT. 2.3 62 .3
12 ] TEMPERATUSRE ©F ~40 ~ 44
13 | PReSSUARE PsIG {100 {00
4| vaLve Type (Nopd 2 Mo s
15 A\ N '
16 LOCATION \ /1\ /
17 MATERIAL \_ / \ - /
16| sooveze | porTsize \ I / \ I / { L ]
19 PLUG FORM \ / \ /
20} A&r [ min. [noR. Juax. \] 1/ Al [/ [ I | 1
21| caLc cv VALVE Cy N N 1 i
22 [ AIR TO OPEN OR CLOSE N\ _ / /
23 [ MAXIMUMSHUTORF AP \ / \ /
24| fLUID \/ \/
25| TEMPERATURE °F /\ 7 /\
26| PRESSURE PSIG / \ - / \
27 | °APLIM.W) / \ / \
28] SP.GR.ATSTD. COND. ] \ / \
2G| SP.GR.ATP.&T. 7 \ / \
30| WEIGHT % VAPOR IN_OUT / \ / \
31 VISCOSITY ATP. & T, L \ / \
32| RATE. NORMAL / \ / \
33{ RATE: ] \ / ¢ \
34 aax. | MIN. / I [ | j
a5 NOT:S._] { .

X T Feoar 7tuareriac To "8 A-S'/C e.5. O 3oYss, - ‘
(2)‘ Vessse Comuacrions Ara 2in IST Lk Fie f°.F.

() /'/w-r-/.' Ao low__Levee Aiar~s o AT~/ 7o Sewwo
Loear Acarrr, e Same Souwd Drevices May @E Use o

Jl,.!.\: . *For  Bery Awrers,
T M) Low LEVEL ALARM TO AGCTIVATE PLMFP ANP-] SHUT-DOWA
S L ACTOMATICALLY -
LT -

] N . 1

CWH 000012440

r seFer . oe 1 mev




PLANT LANKE

~

9 ENGINEERING CENTER

W

PONCA CITY. OCKLAHUMA
SPECIFICATION SHEET

TEMPERATURE GAUGES

CHARLEG VCM FPLAXNT

PROJECT:RA/L CAR

AF.E.NQ.

DATE 2/9/7
MADE BY Y/DS
APP'D BY

8. M. NO.

W 0. NG,
INC. NO.
REQ. NO.

P.O.NO.

VENT RECOVERY SYSTE/M

TAG

INSTRUMENT

QPERATING

NO.

SERVICE

RANGE. OF (1)

TEMP, OF

LOCATION

MNTE

VOMFMTRAAAEN VAFIR

Do To 27

Aottty T

e

YC A —

e

MTEe=2

P-cod L/l

~“0O0—n (20

- D)

LiveE X

-/

T =Z

He a2

— s D7D

AR AT

1~ o~

Lif = 720

-2

NTE =

Yord Lol

207 120

4D o 100

=1

WHre-o

YA Lo n N Me ¥ VELSI AR OR )

-801 (20

~up~n {72

Lisrstl VoA —

—
vy
e

Wl | ! | D IWA] ~

NI ¢

Yot LMD

20 A /DD

AAfprr o T

L1877z

VoL -/

40

(1) ALL GAUGE ELEMENTS TO BE BIMETALLIC UNLESS OTHERWISE NOTED.

CWH 000012441

L _or

SHEET

/

REV




FLOW

INDICATOR SPECIFICATION

RAIL CAR VENT RECOVERY SYSTEM

Tag No.
Type

Location

Stream Material
Stream Pressure, psig
Stream Temperature,

Indicator Type
Material

Nomal Flow SCFH
Line Size
Connection

°F

NF{-1

Rotameter
Line N-1
Nitrqgen
200
Ambient

Visual Rotemeter with Wheel

Control ‘
C. 5. )
0-10
1 in,
F50-lb—HgRoF
BIOFT o -t cmeren (2iTe
WoleT b oosTeT)

1 .
Note: ) Rotameter is to be Brooks Instrument Company Sho-Rate
Rotameter with =&5= metering tube or equivalent,

CWH 000013442




{tem No,
Location

Upper Fluid
Lower Fluid

Operating Temp, © F
Design Temp, © F Max

Min

Operating Press. , psig
Design Press, , psig

Type Glass
Length (Approx.)

Material

Connection

Vio 1 pLL

3

)

EVVET.OOOQ Hin

LEVEL GAUGE SPECIFICATIONS

RAIL CAR VENT RECOVERY SYSTEM
LAKE CHARLES VCM PLANT

.
PRI < Mg

\F’[-‘le,,lm, . o k)

NLG-1
NH-1

R=-502 Vapor
R-502 Liquid

-50
100
-50

NLG-2
NT-1

VCM, N2 Vapor
VCM Liquid

-40

100
=50 .

30 to 100
125

Reflex
47 in.

SS

3/4 in. CPLG

NLG-3
NT-1

VCM, N2 Vapor
VCM Liquid

40

100
-50

30 to 100
125

Reflex
47 in,

SS |

3/4in. CPLG

LIRS SN S S N O
OV LIAL VoD Vi

NLG-4
NT-2

VCM, N2 Vapor
VCM Liquid

Ambient
100
-50

0
125

Reflex
32 in.

SS

3/4 in. CPLG

)



: co“a 0

7

PLANT.LAKE CHARLES YCM PLANT PROJECT -RAN. CAR VEIT

. .
ENGINEERING CENTER
PONCA CITY, OKLAHOMA
SPECIFICATION SHEET
PRESSURE GAUGES

AF.E.NO.
DATE 32/9/74 w.o.NO.
MADE BYY/ D S INQ. NO.
APP'D BY REQ. NO.

8. M. NO. P.0.NO.
DECASRY SV ST EAA

TAG

INSTRUNMENT | OPERATING

CPERATING

NO. SERVICE RANGE, PSIG

TZiP, OF LOCATION

PRESS, PSIG

PG =] | H~S502 LI Q=10 LW

)

Yps=2 B=&p2 VAFPOE =10

-59

NPA—Z VCM YAPO~ 0O =17 30~y oD

LINE BX -2

-y D N T—/

M= | eaa LD O~ |JS4~22.5

— &0 LNVNE veA -8

Wi~ |injd [ro) —

N TES
o =

le T B2E FHEOVANEDR TYH OVER-FErEEES

<

FPEODT= Cr /04,

-

— -
/
= i

FE T 25O SFTIE,

ELEMENT MAY BE EXFPISED TO PRE

CWH 000012444 —

OQUOTATION WiLL NOT BE CONSIDERED IF SUPPLIEA DOES NOT COMPLETE RIGHT HAND
COLUMN.

[n—
H

/

REV
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"ENGINEERING CENTER.

MANUFACTURER SHALL VERIFY SELECTION OF QRIFICE SIZE AND MATERIALS,

VALVES SHALL MEET DIMENSICN REQUIREMEMNTS OF API RP-526.
VALVES SHALL MEET TEST REQUIREMENTS OF API RP-527.

SUPPLIER TO COMPLETE FORM BY FURNISHING

INFORMATION FOR BDLANK SPACES

=Ty AF.E. NO
@fig@ PONCA CITY, OKLAHOMA oare 2 2 8~ W 0. NO
v SPECIFICATION SHEET MADE BY ING. NO
RELIEF VALVES APP'D BY._________: REQ. NO.
B. M. NO. PONO____
pLANT[A KE amm.&s Vert ZAIJT‘ PROJECT »,04 1t C‘AR Ueur ?5cou££;’ 52‘575’-1
GENERAL e = B o B s Lo LEVE D
1| rmem Ko & TAG NRY-1 NRY-2 MRV-3 R4
.2 | REMJEVES EQUIPMENT NO. bigeg VeA -] Looc VCA - 7 A =] A M-/
3 [ MANUFACTURER
4 | MODEL NO.
5
SERYICE CONDITIONS
6| Fuo Vieye Curonrsoclyern R-502 Raress. V1N, Vorer
7 | STATE \ Licwen L IQRUID  bLragwsp Varar
8 | REQUIRED CAPACITY /5‘70 “"/1-!/1 570 f-é%,,z — 29 300 K ra
s moLwr. | seoR 62,5 10.¢68 |@2.5 [ /.00 Mt | L2Z | 62.5 [2.15
10| viscasity [FIEA . .35 a‘ztf 0.0¢8
11 | COMPRESSIBILITY FACTOR {. {8 - - [. 1%
12 DESIGN PRESS, OF EQUIPMENT — —_— 251) ) Z_ya
13 | PRESS.  OFERATING | REUIEVING 100 {00 O 100
14 TEMP. FLOWING | RELIEVING 100 -_—H0 ..5"0 —t.;o
15 | BACK PRESSURE Sper S osim Sosea . Sosie
16 | DIFFERENTIAL SET PRESSURE 150 17504 OO0 pi v 2.5 55 [ 2P0t a
17 | ACCUMULATION % T T R . LS |
18 | BLOW DOWN v
19
BASIS OF SELECTION
20| CODE REQUIREMENT 7 X
21 EXPOSED AREA - K
22| ©'FF IRSULATION THICKNESS .
23| OTHER BASIS Tusrrac Recicr | Tugrpac [$eucr
24
DESIGN DETAILS
25| DEsiGN TYPE  Fioweep Finussp Fuammgel [eoweE?
26| seat TYPE NYTire SeA It S PRIV SPrin
27| BONNET (OPEN OR CLOSED) Opew , Orcd Orcy OrE s
28| INLET SIZE. RATING. FACING 1" e pr 1" IV Lk RE 24 5D L RE, I REA
29 QUTLET SIZE. RATING. FACGING 2_" [5DeLb R.f'-. 2“ /5?46 [?’f._' 2" 15D b E.F. ({h!w L ﬂfg
30| caLcucatep area —_
31| ORIFICE LETTER | ACTUAL AREA o | .o D [ .10 N] | 1,287 K 17928
MATERIALS '
a2| sooy | BONNET ¢.S. ! C.S. 45060 55 |436cr SS [ANTEISS |A-S16255S 1A-516eniS | A SicentsS
33| BEAT & DISK ¢ s. A-516 op S5 A'Sicr$S A-St6n §S
34| CUIOE & RING €. 5. A-516 oSS ASTe or S A-$26 eveSS
35| sPRING .. Ss S3 ;Y
36| BELLOWS ¢.5. ss $S 'LS
ACCESSORIES ..
37 LIFTING LEVER !F‘LAlN OR PACKEDY
30| GAG
39 | CODE STAMP Ve s Yes Vs YES
40| CAP (SCHEWED OR BOLTED) BOLTED BOLTED BOLTED EOLTED
41} OTHER
NOTES:

CUM 00001RAAS

SHEET. I

3

QF. REV




ENGINEERING CENTER.

B

AT IS R

AV,

1D P arze

—436—S

L

VALVES SHALL MEET DIMENSION REQUIREMENTS OF APt RP-528.
VALVES ShALL MEEY TEST REQUIREMENTS OF APl RP-527.

AF.E. NO -
(33{[}5“ PONCA CITY, OKLAHOMA oaTER=28~ 7Y w. 6. NO
\/ SPECIFICATION SHEET maoeer.LEM __ ino.wo
RELIEF VALVES o APPD Y REQ. NO
B -~ = 8MNO PO NO
PLANT LAKE CHARLES VCM PLAYT. PROJECTRAL CAR VENT RECOVERY SYSTIM
GENERAL u? A Lot h...-:',‘ N e 2
1 ITEM NO. & TAG NRYV = & ANRV -0 AMRNV-7 /]y - &
.2 | RELIEVES EQUIPMENT NO. AT —) LINE VCA -2 NI =2 AV =72
3 | MANUFACTURER
4 MODEL NO. TN PTNTTE '
5 Ove
SERVYICE CONDITIONS
6| rFLu Mo Ve VAPOR |Lipiup Ve 50psip steam | vem vapoz
7 |_STAYE A VAPOR LLB D VAFLOR MALDS
8 REQUIRED CAPACITY 29200 L.E:’*//.,q 570 L o 22 —_—
o [ Mot wr. sP. GR. 2.5 12.75 |62.5 |00 g.02 10.62 | ~2.5 1205
10| viscosity .0/8 0. 35 L O/5 2.0/ 3
1n COMPRESSIBILITY FACTOR V_[D(JR /'/ 8 /' /8 — /‘ /2
12 | DESIGN PRESS. OF EQUIPMENT JRO psia —_— /00 PSiY DA salio
13 PRESS DPERATING | RELIEVING /L")O 25‘0 5‘0 :'-5 .
14 TEMP. FLOWING I RELIEVING ~ L H?Q 1!? 7 1 - /5
15 | BACK PRESSURE S psia S psia S PSR 5 Ps5/9
15 | DIFFERENTIAL SEY PRESSURE JBOs5 8 300 psia /00 psia 250 oS/ 2
17 | accumuLaTion %
18 | BLOW DOWN %
19
BASIS OF SELECTION )
20| CODE REQUIREMENT X > X
21| EXPOSED AREA
22 INSULATION TRICKNESS
23| OTHER BASIS THERMAL AELIEE
24
DESIGN DETAILS
25| DESIGN TYPE FLANGFD FLAM GED FLANGED FLANVNEED
26 | SEAT TYPE SPRIA SRRING SPRIAI G SPRIAE
27 | BONNET IOPEN OR CLOSED) ORE A/ OPEAS OPEN OFPEAN
28| INLET SIZE. RATING. FACING 3 /508, R.E 1 75 0LE. RE 27 )0l P 2/ ymaLy. RE
29| OUTLET S1ZE. RATING. FACING Y¥ 15008, AE 27 rSor 8. R 3V 5o e R 27 JEOLE .5
30 CALCULATED AREA
3l ORIFICE LETTER i ACTUAL AREA lad ] /. 328 12 [ O J ]/.237 J I .27
MATERIALS
32| BODY | BONNET cSteon 5% lA-5/6aaSS (452055 k5/6005.S 1 C. S. 1 C.S. V514 02 55 ltsr60m 52
33| SEAT & DISK A-5/C ox S5 A-s/6ar S5 C.S. a-5/¢_op S5
34| GUIDE & RING A-S51p R SS A-5/607 &5 G. S A-wtge o 53
33| SPRING 55 ss C. S =5
36 BELLOWS sS Ss C.S5. S
ACCESSORIES
a7 LIFTING LEVER (PLAIN OR PACKEDY
3o | Gac
39| CODE STAMP YES YES YES YFES
A0 CAP ({SCREWED OR BOLTED} BOLTED 80i7’}5‘0 EOLTED BOLT{—D
41| OTHEA
NOTES:
| MANUFACTURER SHALL VERIFY SELECTION OF ORIFICE SIZE AND MATERIALS, CWH 0OD0012444

SUPPLIER TO COMPLETE FORM BY FURNISHING

1 coees 2
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el



TR TS -t

Vs

i ENGINEERING CENTER. AFE NO TORLARSEL .

ViE PONCA CITY, OKLAHOMA oATeE2L22/2Y V. 6. NO
' RELA .
v SPECIFICATION SHEET MADE BY. INQ. NO
" REQ. NO.
RELIEF VALVES : APP'D BY.
B. M. NO. . P. 0 NO.

PLANT LAKE_CHARLES VCM PLAXT PROJECT BAIL CAR YENT RECOYERY SYSTEM

GENERAL o\ — —Fp

1 | ITEMNO. & TAG NRV— G
.2 | RELIEVES EQUIPMENT NO. e VCA<-9G

3 | MANUFACTURER ) ’

4 | MODEL NO.

s

SERVICE CONDITIONS

s | rup VCM_LIQUID '

7 STATE L/ U!p

8 | REQUIRED CAPACITY P A

o | MoL wr. [ se.or. 2.5 | n.zAa | |
10 | viscosiTy [l

11 | COMPRESSIBILITY FACTOR 4 proR 1./8

12 | DESIGN PRESS. OF EQUIPMENT —

13 | PRESS. OPERATING | RELIEVING /570 :
14| TEMP FLOWING | RELIEVING —-r5

15 BACK PRESSURE S o5 "'Q }
16 | DIFFERENTIAL SET PRESSURE ac

17 | AaccumMmuLATION o .
18 | BLOW DOWN 4
19

BASIS OF SELECTION
20 ] CODE REQUIREMENT ’ '

21 EXPOSED AREA
FIRE
22 INSULATION THICKNESS
23| OTHER BASIS . CrHERAAL AELIEF
24

DESIGN DETAILS

25| DESIGN TYPE FLANGE]D .

26 | SEAT TvpPE SPRING

27| BONNET 10PEN OR CLOSED) OPEN

28| INLET SIZE. RATING. FACING : 150l 82 RS

29| OUTLET SIZE. RATING. FACING 27 150l F A

30| CALCULATED AREA

31 | ORIFICE LETTER | ACTUAL AREA D | .0 | b I
MATERIALS

s2| sobovy | BONNETY c.5. | €.5. | | ) |

33| BEAT & DISK c.s.

34| culoE & RING C. 5.

as SPRING C-S,

36| BELLOWS . c.s. -

ACCESSQRIES
37 LIFTING LEVER IRLAIN OR PACKEDY

38| GAG
39 | CODE STAMP YES
40| CAP {SCREWED OR BOLTED | FOLTED
41| OTHER
NOTES:
) SHALL VERIF tON OF ORLFI ] AND MAT A . .
[ e s veny seveerion oronice e puomarenacs CuH 000012447

H VALVES SHALL MEET TEST REQUIREMENTS OF API RP-527,

INFORMATION FOR GLANK SPACES SHEET. . — OF REV

i] SUPPLIER TO COMPLETE FOFRM BY FURNISHING 2 3
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WORK LIST DESCRIPTION
RAIL CAR VENT RECOVERY SYSTEM
LAKE CHARLES VCM PLANT

The following work list is provided as a guide for plcnning and estimating purposes
only. Although it may be used for construction planning, it is not intended as a
final work list for construction of this system.

1.  Install the new VCM loading header and flow control system (4-VCA-1,
NFIC-1) and the ten new loading lines from the header to the rail car load-

ing spots, .
2, Install the new rail car venf. header (3-VCA-2) and the ten new connections
to the existing vent header, Install the line and instrumentation to NH-1,
3. Install thé new vent stack, NST-1, ¢ _
4,  Install the new vent stack knockout pot, NT-2.
5. Install piping between NT-2 and NST-1 (4-VCA-6).
"6,  Install the new refrigerated VCM receiver, NT~1, and its associated instru-

mentation.

7. Install the new refrigerated VCM return pump, NP-1, and its associated in-
strumentation,

8. Install the new refrigerated vent condenser, NH-1 with its associated in-
strumentation,

9. ' Install piping between NH-1 <;md NT-1 m;d associatéd instrumentation (3-VCA-3),
10. Install the Vent and Recovered VCM heater, NH-2, and its instrumentation,

11.  Install piping between NT-1 and NH=-2 with instrumentation.. (2-VCA-4) | '  -
12, Install piping and instrumentation between NH-2 and NT-2, (4-VCA-5)
13. Install piping and instrumentation between NT=1 and NP1, (3-VCA-7)
14, Install piping and instrumentation between NP-1 and NH-2, (2-VCA-8)

15. Install piping and instrumentation between NH-2 and P-490 discharge. (2-VCA-9)

M AAT
ouH (‘)09013414




Work List Description

Rail Car Vent Recovery System v
Loke Charles.VCM Plant

Page 2

16, Install piping and instrumentation b’etween T-490 and line 3-VCA-2
(3-VCA-10),
17. Install the new package refrigeration unit, NPK-1,

18 Install all inter-connecting piping between NH-1 and NPK-1 (2-RX-1,
6-RX~2, 1-RX~-4, 1-RX-5) with all associated instrumentation.

CWH 0000132450
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OPERATING GUIDELINES _
RAIL CAR VENT RECOVERY SYSTEM .
LAKE CHARLES VCM PLANT

Tank Car Venting - Preliminary Actions

1. Package Refrigeration Unit should be started up at least one hour before
start of VCM loading.

2, Check liquid levels in T-490 and NT-1, Levels should be near bottom.

3. Set NPC-1 on automatic so its pressure in PSIG is equal to the tempera-
ture in °F of the VCM being loaded (NTC~2).

4,  The pressure set point of PC on T-4%90 should be greater than NPC-1,
- This should be checked, :

5. Set NTC-1 at the ambient air temperature.
6. Check NFi-1 to see if a N2 flow of about 2 SCFH is being maintained,

7. - Tum on H-490 fan.

8. O;:;en 4" valve upstream of H-490, Open the two 3" valves downstream
of H-490,
9. Open 3" valve upstream of NH~1. Open 3" valve between NH-1 and

NT-1, These valves should remain open.
10, Qpen 2" valve between NT-1 and NH-2,
1. Open three 2" valves between NH-2 and NT-2, (Control valve bypass closed.)
12. Open 2" valve between steam header and NH-2,

13, Insure that NP-1 discharge is blocked in and that line from NH-2 to P-4%90
discharge is blocked in.

Tank Car Venting - Loading Procedure
I. Connect vent line swing arms to rail cars and VCM loading swing arms,

2, Open the 2" valves at the rail cars so the dedicated cars are tied into the
existing vent header to H-490 and the nitrogen purged cars are tied into
the new VCM loading header and loaded through NFIC-1, NFIC-1 should

be set at 240 gpm maximum. CliH 00001254
12455




Operating Guidelines
Rail Car Vent Recovery System
Lake Charles VCM Plant

Page 2
3. Turn on P~411 pumps and fill rail cars as per normal procedure,
C. Recovery System lsolation
1. After completion of loading, close rail car vents.
\ ,
2, Connect N9 to bleed line, Purge through the line for approximately
5 seconds,
3. Close the bleed valve and the 2" valve below it. Remove the N» line,
then open the bleed and remove the vent swing am after line is de-
pressurized. L
4. Disconnect VCM loading arms using normal procedure,
5. Raise set points on NPC-1 and PC on T-4%0 to 125 psig.
6, Close 4" valve upstream of H~490, Close two 3" valves downstream of

H-490.
7. Tuin off H-490 fan and NPK-1.
D, Refrigerated VCM Return

1. Sample the recovered VCM in T-490 and NT-1 and determine whether it
can be returned to storage or needs to be reworked,

2, Pump out T~4%90 as per present operating procedure,

3. Close the 3" valve upstream of NH=1. Close the 3" valve between NH-1
and NT~1. Close the 2" valve between NT-1 and NH-2. Close the 2"
valve at the outlet of NH-2 between NH-2 and NT-2.

4, Set NTC-1 at -15°F,

5, Open the two 2" valves between NH-2 and P-490 discharge,

6. Open first 2" valve upstream of NH-2 in line 2-VCA-8,

7. Open the 3" valve between NT-1 and NP-1,

2453

Cut 00001




Operating Guidelines

Rail Car Vent Recovery System
Lake Charles VCM Plant

Page 3

16,

10,
[
12,
13.

14,

15,

Crack 2" discharge valve on NP~1 and start pump. Open valve
as pump begins to operate.

Pump NT-1 until empty. Turn off NP-1,
Close 2" valve on discharge of NP-1 and 3" valve on suction of NP-1,
Close the two 2" vaives between NH=-2 and discharge of P-490,

Close the first 2" valve upstream of NH-2 in line 2-VCA-8,

Op-en the 2" valve between NT-1 and NH-2,

4

Pressure N2 through the valve downstream of NH=2 to force the condensed
VCM from NH-2 to NT-1,

Turn off the Ny flow and open the 2" valve between iNH-2 and NT-2,

Reset NTC-1 at the ambient air temperature.
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