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SECTION ONE

DESCRIPTION AND TECHNICAL DATA

1.1 INTRODUCTION

This instruction manual is for one ROTOFLOW turboexpander-

compressor for processing natural gas. The unit consists
of a single-stage turboexpander loaded by an integral,

single-stage centrifugal_ compressor.

The turboexpander-compressor 1is provided with a nozzle
actuator and speed probes. The necessary control systemn,
lubrication system, seal gas system, and annunciator system

are to be provided by the Customer.

This unit is designed exclusively for SCHEDULE A, INC., for
installation in HOBART RANCH, TEXAS.

UNIT IDENTIFICATION

Model No. Serial No.
Turboexpahder—Compressor 20-5E6C 20875
Spare Mechanical Center 20-5E6C 20876

Section (MCS)

ACR0O0062 1-1



1.2 DESIGN SPECIFICATIONS

Ccondition: Off-DESIGN
EXP COMP

Molecular Weight 19.354 17.51

P,, Psia 920 214
T,, °F -10 103
P,, Psia 230 286
T,, °F -106 154
Flow, Lbs/hr 37,512 48,568
Power, HP 525 483
Speed, RPM 40,500
Efficiency, % : 82 75

AVOID SPEED TABLE

6965040094

Main Order Expander None

Main Order Compressor None - 6965040091
Main Order Expander None 6965040094
(Spare MCS)

Main Order Compressor None 6965040091

(Spare MCS)

ACRO0062



1.3 SEAL GAS REQUIREMENTS

Seal Gas Supply:

Gas: ' Sales Gas
Molecular Weight: 17.51
Temperature: 32°F (Minimum)

70°F (Normal Operating)
100°F (Maximum)

Pressure: 296 Psia - Expander Side
235 Psia - Compressor Side
(For Start Up Only

Flow: 54 SCFM - Expander Side
62 SCFM - Compressor Side
(For Start-Up Only)

1.4 LUBRICATION SYSTEM REQUIREMENTS

System Data:

Reservoir Pressure 214 Psia

Pump Differential Pressure 150 Psi

0il Pressure To Bearings 364 Psia (Minimum)
0il Flow Through Bearings 16 GPM

Cooler Heat Load 138,000 Btu/Hr
(For Bearings Only)

0il Temperature: Inlet 110-120 °F

Discharge 135-155 °F

O0il specifications:

Type Light, non-foaming turbine oil
Viscosity 150 SSU @ 100°F

Viscosity Index 75 or higher (Normal)

Pour Point -26°F or lower

Additives none required

ACRO0062



1.5

ACRO0062

RECOMMENDED CONTROL SETTINGS

The following

settings

are recommended for

the proper

operation and protection of the expander-compressor.

Description

Actuator:
Regulated Air
Supply to
Positioner

Signal Pressure
to Positioner

Diaphragm Pressure

Expected Stem
Travel

Bearings:
Excessive Thrust

Load

Accumulator:
Accumulator
Charge Pressure

Seal Gas:
Low Seal Gas

Diff. Pressure
Across Expander Side

(Behind Exp. Wheel)

Speed:
Impending
Overspeed

Overspeed

Item No. Function

A-1 Positioner
Supply
Pressure
Signal to
Positioner
Stem Travel
Full Stroke

DDPS-1 Alarm

* Emergency 0il
Supply

* Alarm

* Shutdown

* Alarm

* Shutdown

* -~ Customer Supplied Instruments

Setting

35 Psig

3-15 Psig
6-30 Psig

0.83 in.

100 Psid
Increasing

458 Psig

16 Psid
Decreasing

13.5 Psid
Decreasing

42,530 RPM
Increasing

44,550 RPM
Increasing

1-4



RECOMMENDED CONTROL SETTINGS - Cont’d

Description Item No. Function
Vibration:
Excessive Bearing * Alarm
Vibration

* Shutdown
Lube Oil:
Low Lube 0il * Alarm
Supply Across
Bearings

%* Shutdown
High Lube 0il * Alarm
Bearing Housing
Drain Temperature

* Shutdown

%

ACR00062 - Customer Supplied Instruments

Setting

1.0 Mils.
Increasing

1.5 Mils.
Increasing

120 Psiad
Decreasing

100 Psid
Decreasing

165°F
Increasing

175°F
Increasing
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BILL OF MATERIAL

Description
EXPANDER CASE FM

SCR CAP HEX SOC HD 1"-8 X 4 1/2"
ASTM F837 GR 1

SCR SHOULDER HEX SOC HD 1/4"DIA X 3/8"LG
{(10-24 UNC X 3/8"LG)ASTM F837 GR 1 S STL

SCR CAP HEX SOC HD 1/4"-20 X 7/8"
ASTM F837 GR 1

RACO SEAL 1190-451-1-0 FLUOROCARBON

SHAFT‘

BEARING THRUST WASHER & PINS

EXPANDER WHEEL FM

RETAINING WASHER

RETAINING SCREW 3/8-16 X 4 13/16"

KEY 1/4" SQ X 13/16" LG (ONE END ROUND)
COMPRESSOR WHEEL FM

RETAINING WASHER

RETAINING SCREW 3/8-16 X 4 9/16"

KEY 1/4" SQ X 13/16" LG (ONE END ROUND)
BEARING FRONT GROOVING

WASHER-FLAT AN960-616 (3/8" DIA) C STL

SCR CAP HEX SOC HD 3/8"~16 X 1" ASTM
A574-87 ALLOY STL

BEARING BACK GROOVING
WASHER-FLAT AN960-616 (3/8" DIA) C STL

SCR CAP HEX SOC HD 3/8"-16 X 1" ASTM
A574-87 ALLOY STL

COMPRESSOR WHEEL BACK SEAL
BACK ROTOR SEAL

COMPRESSOR SEAL ASSY

DRAWING NO: 6965040953

Quantity

12.000

3.000

€.000

1.000
1.000
2.000
1.000
1.000
1.000
4.000
1.000
1.000
1.000
4.000
1.000
6.000

6.000

1.000
6.000

6.000

1.000
1.000

1.000

6965040848

6965004481

6965008880

6965004253

6965004930

6965005249

6965003968

6965040094

6965003967

6965005861

6965038656

6965040091

6965003967

6965005862

6965038656

6965003817

6965005194

6965003989

6965003819

6965005194

6965003989

6965040089

69650035969

6965003816
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Drawing No.
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6965040089
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1/04/94
\TALOG: ACR00062-152

BILL OF MATERIAL

Description

DRAWING NO: 6965040953

Quantity

PAGE 3

32

HEAT BARRIER WALL ASS'Y

SCR CAP HEX SOC HD 1/4"-20 X 7/8"
ASTM F837 GR 1

'SCR CAP HEX SOC HD 1/4"-20 X 1 5/8"

ASTM F837 GR 1
O~RING #2-174 NITRILE 70

SCR CAP HEX SOC HD 1/4"-20 X 2 1/4"
ASTM A574 ALLOY STL

O-RING #2-175 NITRILE 70

RACO SEAL 1181-366-1-0 FURON
BEARING HOUSING DRILLING & TAPPING
O-RING #2-011 ﬁITRILE 70

O-RING #2-011 NITRILE 70

O-RING #2-011 NITRILE 70

O-RING #2-026 NITRILE 70

O-RING #2-014 NITRILE 70

O-RING #2-012 NITRILE 70

O-RING #2-014 NITRILE 70

O-RING #2-012 NITRILE 70

TACH PICK-UP INSERT (3/4-20 UNEF-2B THD)
BEARING HOUSING DRAIN FM

SCR CAP HEX SOC HD 1"-8 X 3 1/4"
ASTM A574-87 ALLOY STL

O-RING #2-029 NITRILE 70
O-RING #2-032 NITRILE 70

SCR CAP HEX SOC HD 1/4"-20 X 3/8" ASTM
A574-87 ALLOY STL

O-RING #2-022 NITRILE 70

1.000

6.000
12.000

1.000

12.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

12.000

2.000
1.000

4.000

1.000

6965004557

6965004253

6965011493

6965003463

6965003774

6965003464
6965005099
6965040904
6965003352
6965003352
6965003352
6965003366
6965003355
6965003353
6965003355
6965003353
6965000096
6965024531

6965004151

6965003369
6965003372

6965003764

6965003362

6965004557

6965040904

6965000096

6965024531

/2

/1
/o



'8/04/94 BILL OF MATERIAL PAGE OF 5
'ATALOG: ACRO0062-152 DRAWING NO: 6965040953 REV: O
f Description Quantity Part No Drawing No /Rev
-39B STUD FULL THD 3/8"-16 X 4 7/8" LG ASTM 8.000 6965024555
A193 GR B7
57 NUT HEX 3/8-16 UNC ASTM AS563-84 GR A 16.000 6965024549
4 EXPANDER CASE DIFFUSER 1.000 6965040914 6965040914 /B
4n EXPANDER CASE DIFFUSER EXTENSION 1.000 6965040966 6965040966 /1
4B GASKET -~ DURLON SHEET 2.000 6965002526 6965002406 / K
66 SCR CAP HEX SOC HD 1/4"-20 X 5/8" 6.000 6965004251
ASTM F837 GR 1
96 COMPRESSOR INLET SPACER 1.000 6965040845 6965040845 /0
88 COMPRESSOR CASE FM 1.000 6965040828 6965040828 /0
95A COMPRESSOR INLET FM 1.000 6965040949 6965046949 /B
01 SCR CAP HEX SOC HD 1 1/4"-7 X 3 1/2" 20.000 6965004174
ASTM A574 ALLOY STL
4 O-RING #2-461 NITRILE 70 1.000 6965003672
10 SCR CAP HEX SOC HD 1/4"-20 X 7/8" ASTM 6.000 6965003768
A574-87 ALLOY STL
11 SCR CAP HEX SOC HD 1/4"-20 X 1 3/8 4.000 6965029961
ASTM A574 ALLOY STL
30 O-RING #2-277 NITRILE 70 1.000 6965003544
83 SHIM-COMPRESSOR FOLLOWER 1 SET = 3 REQ'D 1.000 6965003032
81 COMPRESSOR FOLLOWER 1.000 6965040950 6965040950 /1
3 PISTON RING 1.000 6965040558 6965040558 /0
1B NOZZLE FIXED RING SPACER 1.000 6965040561 6965040561 /0
2A GASKET- NOZZLE FIXED RING SPACER 1.000 6965004562 6965004562 /A
9 NOZZLE SEGMENT & PIN 6.000 6965004561 6965004561 /D
8 NOZZLE COVER & PINS 1.000 6965004558 6965004558 /B
1 NOZZLE FIXED RING ©1.000 6965004560 6965004560 /A
0 NOZZLE ADJUSTING RING AND PIN 1.000 6965040563 6965040563 /0
3 GASKET - NOZZLE FIXED RING 1.000 6965003011 6965003011 /B
61 SCR SHOULDER HEX SOC HD 3/8"DIA X 1.562" 3.000 6965027038
(5/16"-18 X 1/2"LG ) ASTM F837 GR 1
76 SCR CAP HEX SOC HD 1/4"-20 X 5/8" 12.000 6965004251
" ASTM F837 GR 1
21 NOZZLE ACTUATOR ASSY 1.000 6965040916 6965040916 /1
26 GASKET - DURLON SHEET 1.000 6965002117 6965001850 /1
24 NOZZLE ACTUATOR ROD LOWER 1.000 6965020203 6965020203 /B
0.000 6965040955 6965040955 /0

IOTES:

SERVICE ASSY EXP-COMP MODEL NO ZQ-SESC



NOTES:

1. FOR PARTS LIST SEE : 6365040953 SHEE! THRU 5

2. TORQUE ITEMS /18 & 179 TO 187 FT~-LBS. LUBRICATED WITH MOLYBDENUM
OR COPPER BEARING COMPOUNDS ON THREADS AND FACES .

5/64 (.078)DIA. DRILL 2 HOLES THRU HEAD OF EACH SCREW

LOCK WIRE IN PAIRS USING .032 DIA WIRE .

4. DO NOT SCALE THE DRAWING . THIS SERVICE ASSEMBLY DRAWING

SERVES ONLY AS A PICTORIAL REPRESENTATION OF THE UNIT. IT

MAY NOT NECESSARILY BE DRAWN TO SCALE . PHYSICAL CONFIGURATION
MAY BE DIFFERENT FROM THE DRAWING .”

%k 5 /VEM #e (REF) TALK PICK UP SEE DWh. 6965040109
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CUsiOMER INTERFACING CONNECTIONS

CONN LINE SERVICE SIZE 2 RATING
(n) TExPANDER HMLET 47-6002 NS RF FLG
EXPANDER - OUTLET 8°-600# ANSI RF FLG
(C) [cowressoR SUCTION 107-300¢ ANSI RF FLG
(0) [comPRESSOR DISCHARGE | 107-300¢ ANSI AF FLG
16"
u
2172 ‘ 28172 — ]
- 1
— 658 "* LUBE OIL INLET
CONNECTION
@ \ ¥4-3000 sl
RF WN FLG
V4'NT(F)
TYP. 3 PLCS
9 APART
17 9/16
10 1/2
178

THRUST BALANCE COMN. /

17-300¢ ANSI RF FLG

COMPRESSO0R CASE IN
PULL-BACK POSITION
(FOR SERVICE USE ONLY)

§ COMPRESSOR DRAIN MACHINED TO
3/47-300¢ ANSI FF FLG

COMPRESSOR SLIDING
SUPPORT BY CUSTOMER

LOAD BEARING THRUST
P6-22

132"

AUTOMATIC THRUST
BALANCER SYSTEM
(ATB-1)

MIST ELIMINATOR
27-300# ANS! RF FLG

A

I
17.1/4° I“————

SEAL GAS FLOW TO EXP A S STy
SEAL GAS PRESSURE 10, LORAESSOR 235 P
SEAL GAS FLOW T0 COMPRESSOR 82 scmm 7 (START-4P MY
SEAL GAS FOR START UP PRESSURE 25 P
TEMPERATURE B
70 NOR
100°F MAX
RECORMENDED SET ALARH SHUTDOWN
SPEED_ (o) 4530 5507 1 A
BRG HOUSING 1L DRAIN
TENPERATURE *F s f | s
SEAL GAS DIFF. PRESS. ‘ *
BEHIND EXP. WHELL) PSID 16 13.5
ACTURTCRUA-1) LUBE OIL OIFF. PRESS,
(ACROSS EXP.BRGIPSID 20 41 00 |
(23 3/87) EXCESSIVE THRUST LOAD ALARM | 100§ N/A
VIBRATION LIKITS
FRONT AND BACK 1ous | 1sus | A
——12"
%
—~ B —
o a”
|
e
. VIBRATION PICK-UP
8 34"~ " 172°-20 UNF
ol Ner [ 2N
L
- ® CONNECT fON _+_ A\ &
17-300¢ ANSI
TACHOMETER ———
FF W FLS b\& PICK-UP
" FILTER (F-1) — | : 0
§ E\Q THRUST BALANCE
@ } N 1°-300¢ ANSI
pyee i RE W FLG VIBRATION PICK-UP
6 \&\e 172°-20 WNF
o COMPRESSO0R SI0F
EXPANDER MOUNTING HOLES f
FOR 1 1/4° BOLTS - N
b 30" PR E=) 5/87-11UC TIE DOWN BOLTS
16 7/8"—— FOR TRANSPORTATION ONLY
-G EXPANDER DRAINS . (REMOVE AFTER FINAL INSTALLATION)
/476000 ANSL BF W v 4 REQ'D
FLG. BLINDED 1§
10 315"
2 8 .
L¢ L
EXP.SEAL GAS INLET
3/47-300# ANSI RF WN FLG
12
TP,
\===} - !
1

THRUST BALANCER CONN.
, 17-300¢ ANSI RF FLG
]

[
LUBRICATION AND SEAL ING REQUIREMENTS

RESERVOIR OPERATING PRESSURE
4 P ACROSS BEARING

LUBE OIL PRESSURE TO BEARING
OIL FLOW THRU BEARING

OIL TYPE (FRESH 01L)

COOLER HEAT LOAD(FOR BRG.OMLY)
SEAL GAS

SEAL GAS PRESSURE T0 EXPANDER

214 PSIA

150 PSI

364 PSIA MIN.
16 6PH

150 S5Ue100°F
138 000 BTU/HR

17.51
235 PSIA NORMAL OPERATION
F(NOR)

(16 1747

THRUST BALANCER CONN.

17-300¢ ANST RF FLG

734

ITEM a1y DESCRIPTION P/N
ACTUATOR, 1.5 TRAVEL , REVERSE ACTING, WITH POSITIONER #35826 AND
FILTER REGULATOR 467AF, PRESSURE SIGNAL T0 POSITIONER:3-15 PSIG
A A-1 1 PRESSURE T0 DIAPHRGH:6-30 P51 6365031468
GULATED PRESS, T0 POSITIONER:35 PSIG MIN.
EXPECTED TRAVEL:0.83"
PG-1 2 PRESSURE GAUGE 4 1/2° DIAL,ST.STL. INTERNALS 6365028880
P6-2 174 NPT (M) 8ACK COMECTXON RANGE : 0-200 PS16
PG-3 1 PRESSURE GAUGE 4 1/2° DIAL,ST.STL. INTERNALS 6965036625
174 NPT () BACK CONNECTION RANGE: 0-600 PSIG
éA F-1 ] FILTER (6UARD), ALUMINUM, 3/4” NPT(F),1000 PS! 6965022217
MAX W.P. 40 MICRON W/0 BYPASS. FILTER ELEMENT 6365000535
NV-. 25 .
NV-. 250 3 NEEDLE VALVE,STEEL,1/4™ NPT(F) 6365015668
NV-. 254
ATB-1 1 AUTOMATIC THRUST BALANCER SYSTEH 69565024629
X-1 i TACHOMETER PICK-UP SHAFT HAS 2 LOBES PER REVOLUTION 6965008603
DOPS-1 1 OUAL DIFF.PRESS S.P.D.T. SETe100 PSID A 8965008004
EXPLOSION PROOF CL-1 6R.D DIV ]

SEAL GAS INLET OIL INLET
3/4°-300¢ ANSI 3/4 -3oo; ANS]
RF WN FLG RF WN FLG
SEAL GAS
EQUAL IZER SEAL 65 INLET
3/4°-300¢ ANSI 343000 AN
RF WN FLG . RF W F . BUALLZER iy
7.531 L6
VENT . 3/47-300 ANSI
T RF WN F VIBRATION
3/4° NPT PICK-UP
OIL PRESS TAP ’ OIL PRESS T 1/2°-20 UNF
347 NPT . i 3/4° NPT VIBRATION
1.00 12.5 o PICK-UP
o |H-o TP 1/2°-20 WF
30°
THERNO
BEARING ' WHEEL PRESSIRE TAP
KIZi a1 34 WTE)
500~ t THERMO
l—1.00 . BEARING
2.187— FACE OF EXPANDER FLG 3 3/4” W1
=1 5 15/16" 43 13/16> ,
EXPANDER SIDE
BEARING HOUSING
SECTION C-(
CERTIFIED CORRECT PRINT
FOR ___SCHEDULE A, INC.
.0, __93340-503100-01
3("0&0” ACRODOE2
BY
e QB2
LOCATION: HOBART RANCH TEXAS
UPDATE 4 Jei, ¢4, 04 4S BUILT 10-M6-941 L4
PER ROTOFLOW 3] 0-4 [42530 WAS 36750, 44550 WAS 38500 |o6-mesd] LP
UPDATE 2 | D2 ] CHANGE GUARD FILTER smiaf oF
WPOATE T | OVERALL| REV. PER CUST. CORFENTS T
REASON REY TESRIFTION DATE M TIAY
Tolermoss, 1 et inlokied, worsiog Hochined Surfoces | DECTRALS FRICTIONS
A5! ¥14.54-1982 [———-———l X E0x L1168
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AIR TO OPEN

NOZZLE

f

1/4” CLEARANCE
BETWEEN RODS

6.0
“AIR ON" MIDDLE POSITION
ON ACTUATOR TRAVEL
WITH PACKING
COMPRESSED

3/4

}47

BONNET ASSEMBLY 6965040944
CONSISTING OF

GLAND NUT 6965001570

MOUNTING PLATE 6965002973

1 1/2" SCH. 805 PIPE

SYNTHEPAK GARLOCK PACKING<::>
" BR 1/4 #8922

\

LAl

!
|
[
|
]
|
!
|

667-45 FISHER P/N 6965031463

ACTUATOR 1.5° TRAVEL REVERSE

ACTING WITH POSITIONER

#35826 AND FILTER REGULATOR #67FR
SIGNAL PRESSURE 20-103 KPaG (3-15 PSIG)
REGULATED PRESSURE : 235 KPaG (35 PSIG)
DIAPHRAGM PRESSURE

AVAILABLE : 40-206 KPaG (6-30 PSIG)

STEM CONNECTOR
(BY FISHER)

(1) 1/2-20 UNF THREAD
HEX, THIN JAM NUT

(5T. STEEL)
P/N 6365008074

(2) ADJUSTING NUT
P/N 6965005345

3/16" DIA. X 17 LG.
SEL-LOK PIN (ST. STEEL)
P/N 6365008080

(4)6LAND FOLLOWER

|
|
|
|
|
|
|
l
|
{

P/N 6965030884

|
—r'*"“7““‘---———-—LOCKING NUT FOR ACTUATOR

/

kool L L 2 2L 277

(BY FISHER)

(5)6ARLOCK BUSHING DU #08-DU-14
(172" 1.D..X 7/8" 16.)
P/N 6365008084
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?

1/4” CLEARANCE
BETWEEN RODS

6.0
"AIR ON” MIDDLE POSITION
ON ACTUATOR TRAVEL

WITH PACKING
COMPRESSED

3/4

T

BONNET ASSEMBLY 6365040344
CONSISTING OF
GLAND NUT 6365001570

MOUNTING PLATE 6365002373

1 1/2" SCH. 80S PIPE

SYNTHEPAK GARLOCK PACKING
BR 1/4 #8322
P/N 6365008086

@

LOWER NOZZLE ACTUATOR ROD
P/N 6365020203

@—\

— o — — = -

Lonadnrmdermmdomedimetdomndnad etk Lk L L

Va

ol wedlemen

STEM CONNECTOR
(BY FISHER)

(1) 1/2-20 UNF THREAD
HEX, THIN JAM NUT

(ST. STEEL)
P/N 6365008074

(2) ADJUSTING NUT
P/N 6965005945

3/16" DIA. X 17 LG.
SEL-LOK PIN (ST. STEEL)
P/N 6365008080

(4)6LAND FOLLOWER

Coeldledidbonndidrelednmlnmadrmnd el o L.

AN
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(5)GARLOCK BUSHING DU #08-DU-14
(172" 1.D. X 7/87 16.)
P/N 6365008084

N§-~§\~““““*~———-(:)UPPER NOZZLE ACTUATOR ROD
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P/N 6365005346
HEX, HEAVY JAM NUT

(7)3/8-16 UNC THREAD
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P/N 6365020203

LOWER NOZZLE ACTUATOR ROD

STROKE STOP
P/N 696504091 5'
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