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SECTION ONE

DESCRlYfION AND TECHNICAL DATA

1.1 INTRODUCTION
This instruction manual is for one ROTOFLOW turbo expander-

compressor for processing natural gas. The unit consists

of a single-stage turboexpander. loaded by an integral,

single-stage centrifugal_compressor.

The turboexpander-compressor is provided with a nozzle

actuator and speed probes. The necessary control system,

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

Turboexpander-Compressor

Spare Mechanical Center
section (MCS)

ACR00062

Model No.

20-5E6C

20-5E6C

Serial No.

20875

20876

1-1



1.2 DESIGN SPECIFICATIONS

Condition: Off-DESIGN

EXP COMP

Molecular Weight 19.354 17.51

Pt, Psia 920 214

Tt, of -10 103

Pz, Psia 230 286

Tv of -106 154

Flow, Lbs/hr 37,512 48,568

Power, HP 525 483

Speed, RPM 40,500

Efficiency, J!:- 82 750

AVOID SPEED TABLE

+6iffi~k.!iit<.••.:"/'.. '.:":'."' .. :.'.: .,' ..", ..... / ::: i\'.AVOID .. •>\ .••••••••~~i~~it ~vi~i6N:)••.••..••WH.EELHTYPE ••:. RANGE

Ma in Order Expander None 6965040094 0

Ma in Order Compres sor None 6965040091 0

Ma in Order Expander None 6965040094 0
(Spare MCS )

Ma in Order Compres sor None 696504009 1 0
(Spare MCS )

ACR00062 1-2



1.3 SEAL GAS REQUIREMENTS
Seal Gas Supply:

Gas:

Molecular Weight:

Temperature:

Pressure:

Flow:

Sales Gas

17.51

32°F (Minimum)
70°F (Normal Operating)
100°F (Maximum)

296 Psia - Expander Side
235 Psia - Compressor Side

(For Start Up Only

54 SCFM - Expander Side
62 SCFM - Compressor Side

(For Start-Up Only)

214 Psia

150 Psi

364 Psia (Minimum)

16 GPM

138,000 Btu/Hr

110-120 of
135-155 of

1.4 LUBRICATION SYSTEM REQUIREMENTS

System Data:

Reservoir Pressure

Pump Differential Pressure

oil Pressure To Bearings

Oil Flow Through Bearings

Cooler Heat Load
(For Bearings Only)

oil Temperature: Inlet
Discharge

oil Specifications:

Type

Viscosity

Viscosity Index

Pour Point

Additives

ACR00062

Light, non-foaming turbine oil

150 SSU @ 100°F

75 or higher (Normal)

-26°F or lower

none required
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1.5 RECOMMENDED CONTROL SETI'INGS

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)

Item No.

A-1

DDPS-1

*

*

*

Function

positioner
Supply
Pressure

Signal to
positioner

Stem Travel

Full Stroke

Alarm

Emergency oil
Supply

Alarm

Shutdown

Setting

35 Psig

3-15 Psig

6-30 Psig

0.83 in.

100 Psid
Increasing

458 Psig

16 Psid
Decreasing

13.5 Psid
Decreasing

Speed:
Impending * Alarm
Overspeed

Overspeed * Shutdown

42,530 RPM
Increasing

44,550 RPM
Increasing

ACR00062 * - Customer Supplied Instruments 1-4



RECOMMENDED CONTROL SETTINGS - Cont'd

Description Item No. Function Setting

Vibration:
Excessive Bearing * Alarm 1.0 Mils.
Vibration Increasing

* Shutdown 1.5 Mils.
Increasing

Lube oil:
Low Lube oil * Alarm 120 Psid
Supply Across Decreasing
Bearings

* Shutdown 100 Psid
Decreasing

High Lube oil * Alarm 165°F
Bearing Housing Increasing
Drain Temperature

* Shutdown 175°F
Increasing

ACR00062 * - Customer supplied Instruments 1-5
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f Description

EXPANDER CASE FM

Quantity Part No.

1.000 6965040848

Drawing No.

6965040848

440

565

575

966

126

127

107

119

118

170

180

179

421

137

546

545

138

531

530

185

3

160

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 I" 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

12.000 6965004481

3.000 6965008880

6.000 6965004253

1.000 6965004930

1.000 6965005249

2.000 6965003968

1.000 6965040094

1.000 6965003967

1.000 6965005861

4.000 6965038656

1.000 6965040091

1.000 6965003967

1.000 6965005862

4.000 6965038656

1.000 6965003817

6.000 6965005194

6.000 6965003989

1.000 6965003819

6.000 6965005194

6.000 6965003989

1.000 6965040089

1.000 6965003969

1.000 6965003816

6965005249

6965003968

6965040094

6965003967

6965006794

6965038656

6965040091

6965003967

6965006794

6965038656

6965003817

6965003819

6965040089

6965003969

6965003816
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)2

i6

'1

'2

)6

!1

;7

~7

14

15

.9

!O

13

15

\B

iO

;4

;1

!3

!9

!9A

11

32

HEAT BARRIER WALL ASS'Y

SCR CAP HEX SOC HD 1/4"-20 X 7/B"
ASTM FB37 GR 1

SCR CAP HEX SOC HD 1/4"-20 X 1 5/B"
ASTM FB37 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 11Bl-366-1-0 FURON

BEARING HOUSING DRILLING & TAPPING

O-RING #2-011 NITRILE 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 6965004557

6.000 6965004253

12.000 6965011493

1.000 6965003463

12.000 6965003774

1.000 6965003464

1.000 6965005099

1.000 6965040904

1.000 6965003352

1.000 6965003352

1.000 6965003352

1.000 6965003366

1.000 6965003355

1.000 6965003353

1.000 6965003355

1.000 6965003353

1.000 6965000096

1.000 6965024531

12.000 6965004151

2.000 6965003369

1.000 6965003372

4.000 6965003764

1.000 6965003362

6965004557

6965040904

6965000096

6965024531

/8

/2

/1

/0
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39B

57

4

4A

48

66

96

88

95A

01

10

11

30

STUD FULL THD 3/8"-16 X 4 7/8" LG ASTM
A193 GR B7

NUT HEX 3/8-16 UNC ASTM A563-84 GR A

EXPANDER CASE DIFFUSER

EXPANDER CASE DIFFUSER EXTENSION

GASKET - DURLON SHEET

SCR CAP HEX SOC HD 1/4"-20 X 5/8"
ASTM F837 GR 1

COMPRESSOR INLET SPACER

COMPRESSOR CASE FM

COMPRESSOR INLET FM

SCR CAP HEX SOC HD 1 1/4"-7 X 3 1/2"
ASTM A574 ALLOY STL

O-RING #2-461 NITRILE 70

SCR CAP HEX SOC HD 1/4"-20 X 7/8" ASTM
A574-87 ALLOY STL

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

O-RING #2-277 NITRILE 70

8.000 6965024555

16.000 6965024549

1.000 6965040914

1.000 6965040966

2.000 6965002526

6.000 6965004251

1.000 6965040845

1.000 6965040828

1.000 6965040949

20.000 6965004174

1.000 6965003672

6.000 6965003768

4.000 6965029961

1.000 6965003544

6965040914

6965040966

6965002406

6965040845

6965040828

6965040949

/B

/1

/ K

/0

/0

/B

83

81

3

18

2A

9

8

1

o

SHIM-COMPRESSOR FOLLOWER 1 SET

COMPRESSOR FOLLOWER

PISTON RING

NOZZLE FIXED RING SPACER

GASKET- NOZZLE FIXED RING SPACER

NOZZLE SEGMENT & PIN

NOZZLE COVER & PINS

NOZZLE FIXED RING

NOZZLE ADJUSTING RING AND PIN

3 REQ'D 1.000 6965003032

1.000 6965040950

1.000 6965040558

1.000 6965040561

1.000 6965004562

6.000 6965004561

1.000 6965004558

1.000 6965004560

1.000 6965040563

6965040950

6965040558

6965040561

6965004562

6965004561

6965004558

6965004560

6965040563

/1

/0

/0

/A

/0

/B

/A

/0

-,----------------------=-----=== --~~---~-

GASKET - NOZZLE FIXED RING 1.000 6965003011 6965003011 /B
3

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

NOZZLE ACTUATOR ASSY 1.000 6965040916 6965040916 /1
21

GASKET - DURLON SHEET 1.000 6965002117 6965001850 / 1
26

24 NOZZLE ACTUATOR ROD LOWER 1.000 6965020203 6965020203 /B

lOTES: SERVICE ASSY EXP-COMP MODEL NO 20-5E6C 0.000 6965040955 6965040955 /0
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VIBRATION
PICK-UP
112"-20 UNF

VIBRATION
PICK-UP
112' -20 UNF

FRACIICIfi
"1/16.

ffSCRlPTllIf

EXPANDER 5 I DE

lEI""
.XXX i.XXX

CT PRINT
~

P.O. 93340-503100-01

~~~F~
BY~
DATE (},f'I2' 9#
LOCATI ON, HOBART RANCM TEXAS

Hacnin.d Su-fcas

C1. C~, O~ AS BUILT
0-4 42530 WAS 36750, 44550 WAS 38500
02 CHANGE GUARD F IL TER

OVERAlL REV. PER CUST. CMEIITS
Iall~

SEAL GAS INLET
3/4' -300' ANSI
RF WN FLG EQUALI ZER

3/4" -300, ANSI
RF WN FLG

OIL PRESS TAP
3/4" NPT

~

UPDATE
PER ROTOFLOW
IJ'OATE
IJ'OATE

t~lf""'IIoiicocM,,",,,",IfIgt&;

»l5IYI4.SI'H9B2

I WHEEl PRESSURE TAP
[ I 3/4" NPTCFl

L1.00 J- FACE OF EXPANDER FLG
5 15/16" 3 1311 " I

7.531"

ITEM I OTY I DESCRIPTION 1 PIN
ACTUATOR, I .s'TRAVEL. REVERSE ACTING, WITH POSI T lONER ,3562G AI.O

& I A-I 1 p~mME~L~mHR~~~~:3~R~~fURE SIGNAL TO POSITIONER,3-IS PSIG 1 696503146B
~EGQATEO PRESS. TO POSITIONERaS P51G MIN.
EXPECTEO TRAVEU.63"

PG-I 2 PRESSURE GAUGE 4 1/2" OIAL,SLSTL. INTERNALS I 696S02B660PG-2 1/4 NPT (M) BACK CotH:CTrON, RANGE,0-200 PSIG

PG-3 1 PRESSURE GAUGE 4 1/2" OIAL,SLSTL. INTERNALS I 696S0366251/4 NPJ (M) BACK CONMOCTlON, RANGE,0-600 PSIG

&& F-I 1 FILTER (GUAROl, ALUMINUM, 3/4" NPHF) ,1000 PSI
16965022217MAX W.P. 40 MICRON, WIO BYPASS. FILTER ELEMENT 6965000535

NV-.2S
NEEDLE VALVE, STEEL, 114" NPHF) 16965015666

NV-.25 3
NV-.25<

ATB-I 1 AUTOMATIC THRUST BAlANCER SYSTEM I 6965024629
X-I I TACHOMETER PICK-UP SHAFT HAS 2 LOBES PER REVOLUT I ON I 696500B603

OOPS-I 1 DUAL OIFF.PRESS S.P.O. L SET.IOO PSIO & I 6965006004IEXPLOSION PROOF CL-I GR.O OIV II

BEARING HOUSING

SECTION C-C

SEAL GAS INLET
3/4" -300' ANSI

RF WN FLG

EQUALIZER
3/4' -300' ANSI
RF WN FLG

VENT
3/4' NPT

OIL PRESS TAP
3/4" NPT

COMPRESSOR S I DE

THRUST BAlANCER CONN.
I" -300' ANSI RF FLG

.&

&

IB"

VIBRATION PICK-UP
1/2"-20 UNF

214 PSIA
ISO PSI
364 PSIA MIN.
16 GPM
ISO SSUoloo' F
136, 000 BTU/tIl
M.W.I7.SI
235 PS I A NORMAL OPERATI ON
S4 SCFM.70' F (Nffi)
235 PSIA
62 SCFHfl70'F(START-UP ONlY)
2$ PSIA MIN
32'F MIN
70'F NOR
100'F MAX

30:

THRUST BALAOCE.J
1"-300, ANSI

RF WN FlG VIBRATION PICK-UP
1/2"-20 UNF

SIB" -l1ll'.1: TIE DOWN I3Q TS
FOR TRANSPORTATION ONLY
(REMOVE AFTER FINAL I NSTALLA TI ON)
4 REO'O

I
LUBRICATION AND SEAliNG REIJUIREHENTS.

RESERVOIR OPERATING PRESSURE
A P ACROSS BEAR I NG
LUBE OIL PRESSlIlE TO BEARING
OIL FLOW THRU BEARING
OIL TYPE (FRESH OIU
C()QER HEAT LOAOCFOO BRG.OOLY)
SEAl GAS
SEAL GAS PRESSURE TO EKPANOER

~~ ~~~ ~~~S~E Efo~RESSOR &
SEAL GAS FLOW TO COMPRESSOR
SEAL GAS FOO START UP PRESSURE

TEMPERATURE

RECOHlfll)EO SET ALARM SHUTDOWN
SPEED (RPM) 42530 f 44550 f
BRG HOUSING OIL DRAIN

ITEMPERATURE 'F 165 175 I
SEAL GAS DIFF.PRESS.
(BEHINO EXP. WHELLJ PSIO 16 j 13.5 I
LUBE OIL OIFF. PRESS,

j(ACROSS EXP. BRG) PS I 0 120 100 I
EXCESS I VE THRUST LOAO ALARM 100 NIA
VIBRATION liMITS
FRONT AND BACK 1.0 MILS 1.5 MILS,,"

T1flUST BALANCER CONN.
I" -300' ANSI RF FLG

CUSTOMER
OIL INlET

CONNECTION
1"-300, ANSI

RF WN FLG

FILTER (f-])

EXPANDER MOUNTING HOLES
FOR I 1/4" BOLTS
4 PLC'S

ACTUATORCA-])

(

23rn
--.l 26"

_0~

[

IS'

~

AUTOMATIC THRUST
BALANCER SYSTEM
CAlB-])

~ COMPRESSOR WHEEL PRESSURE CPG-3)

&

MIST EliMINATOR
2"-300, ANSI RF FLG

ClbiOHtH INltRfACiNG CONNEC! IONS

liNE SERVICE SIZE & RATING

EXPANIJER INLET 4"-600' ANSI RF FLG

EXPANOER OLTLET B" -600' ANSI RF FLG

COMPRESSOR SUCTIOO to" -300' ANSI RF FLG

COIII'RESSOR OISCHARGE 10"-300, ANSI RF FLG

CONN

7..
B..
Co

17 rs" 10 112"

[@
II rB" U I

~~~-----7::---~TtIlUST BALANCE CONN. ----../
1"-300' ANSI RF FLG "-

CCMPRESSOR CASE I N ~
PULL-BACK POSITION

(FOR SERVICE USE ONlY)

t. COMPRESSOR DRAIN MACHINEO TO
3/4" -300' ANSI RF FLG

COMPRESSOO ~IOING
SUPPORT BY CUSTOMER
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STEM CONNECTOR
(BY FISHER)

(])3/16' DIA. X ( LG.
SEL-LOK PIN (ST. STEEL)
PIN 6965008080

G) 112-20 UNF THREAD
HEX, THIN JAM NUT
(ST. STEEl)
PIN 6965008074

(]) ADJUST ING NUT
PIN 6965005945

667-45 FISHER PIN 6965031463
ACTUATOR 1.5' TRAVEL REVERSE
ACTING WITH POSITIONER
#3582G 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)

I
I
I
!
I
I
I
I
I
I
I
I
I
I
I

I : CD GLAND FOLLOWER
: I PIN 6965030884

-~LOCKING NUT FOR ACTUATOR
I (BY FISHER)

~GARLOCK BUSHING DU #08-DU-14
(112" I.D. X 7/8' LG')
PIN 6965008084

AIR TO OPEN
NOZZLE

f

.•...

I
I
I
I
I
I
I
I
/
/
I
I
I ,"----r~-~---

I I' -I I'
1 I I .

I I I

I r.:-t-.JI I ,=
I r--I'"1 ' , , ,-

1/ • " IT, _J,7 I

BE4T CLEARANCE ",' 0:,
WEEN RODS ""

I I l_

1 I
I I
I I
I I

1.1 I I
I'f lTH PACKING I I
COMPRESSED 1 ::

3/4' I II I

1 I II \ ~ --
\ .•.. -
\

SYNTHEPAK GARLOCK PACKINGCI3)
BR 1/4 #8922

BONNET ASSEMBLY 6965040944
CONSISTING OF

GLAND NUT 6965001570 @
MOUNT ING PLATE 6965002973

1 1/2' SCH. 80S PIPE

6.0
"AIR ON' MIDDLE POSITION

ON ACTUATOR TRAVEL

w

~



STEM CONNECTOR
CBY FISHER)

~UPPER NOZZLE ACTUATOR ROO
PIN 6965005946
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