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AP| STANDARD 619/ISO 10440-1 79

ROTARY-TYPE POSITIVE-

DISPLACEMENT COMPRESSOR JOB NO ITEM NO
DATASHEET REVISION N, DATE
SI UNITS PAGE 8 OF % By

VENDOR SHALL FURNISH ALL PERTINENT DATA FOR THIS SPECIFICATION SHEET BEFORE RETURNING
ITEM NO SERVICE JOB NO
MANUFACTURER

1|REFERENCE SPECIFICATIONS: (6.4.1.2) APPLICABLE SPECIFICATIONS: O IEC O NEMA

ol 1sotoaze Oves O no AREA CLASSIFICATION:

3 MNOTE Faorthe purposes of this provision AP| 614 s equivalent to S0 10438. O ZonE GROUP CLASS

4 O arEn CL GR. DIV O NON-HAZARDOUS

5 MOTOR CONTROL & INSTRUMENT VOLTAGE:

g VOLTS PHASE CYCLES

ALARM & SHUTDOWN VOLTAGE:
VOLTS PHASE CYGLES OR Do

7

5|LoCAL CONTROL PANEL: (5.4.3)

ol  FuRNISHED BY [Jvenoor  [JrurcHaser [ oTHERS

10] ] FREE-STANDING [JweatHerProoF ] TOTALLY ENGLOSED [Jexrracutours

11| []VIBRATION ISOLATORS []eTrip HEATERS [] PURGE CONNESTIONS

12l [] ANNUNGIATOR: FURNISHED BY: [Jvenoor  [JrurcHaser [JotHers

18 ANNUNGIATOR LOCATED GN [] LocaL paneL [] MaIN cONTROL BOARD

14] [ CUSTOMER CONNEC TIONS BROUGHT ©UT T TERMINAL BOXES BY VENDOR

15[INSTRUMENT SUPPLIERS:

18] O PRESSURE GAUGES MFR SIZE & TYPE

17| OO TEMPERATURE GAUGES: WFR SIZE & TYPE:

18] O LEVEL GAUGES: WFR SIZE & TYPE:

13| O DIFF -PRESSURE GAUGES WFR SIZE & TYPE
20| O PRESSURE SWITGHES: WFR SIZE & TYPE:
21| € DIFF -PRESSURE SWITCHES: WFR SIZE & TYPE:
22| O TEMPERATURE SWITCHES WFR SIZE & TYPE
23| O LEVEL SWITCHES WFR SIZE & TYPE:
24| O CONTROL VALVES WFR SIZE & TYPE:
25| O PRESSURE-RELIEF VALVES: (6.4.4.6) WFR SIZE & TYPE:
26| O THERMAL RELIEF VALVES: (5.4.4.64) WFR SIZE & TYPE
27| € FLOW INDIGATORS: (6.4.4.9) WFR SIZE & TYPE:
28| € GAS FLOW INDIGATOR: WFR SIZE & TYPE:
29| © VIBRATION EQUIPMENT WFR SIZE & TYPE
30| O TACHOMETER: (5.4.42) WFR RANGE & TYPE:
21| © soLENID vALVES WFR SIZE & TYPE:
22| € ANNUNCIATOR. (645 4) WFR MODEL & NO. POINTS
33| ¢ DEPRESSURIZATION VALVE (8.447) WFR SIZE & TYPE:
4l O WFR SIZE & TYPE:
35 NOTE: || SUPPLIED BY VENDCR O SUPPLIED BY PURGHASER
26|PRESSURE-GAUGE REQUIREMENTS  LOGALLY LoGAL LOGALLY LocAaL
27|FUNCTION MOUNTED {3.12) PAMEL (331) | FUNGTION MOLNTED (2.12) PANEL (2.31)
28| LUBE-DIL PUMP DISCHARGE Oo o GOV CONTROL OIL o 0o
as]  LUBE-OILFILTERAP Oo HEe; GOV CONTROL OIL AP Jo Oo
40| LUBE-DILSUPPLY go 0o MAIN STEAM I 0o 1o
41| SEALOIL PUMP DISCHARGE 0o o 1ST STAGE STEAM o o
42 SEAL-CILFILTER AP Oo HEe; STEAM GHEST 1O o
43| SEALGILSUPPLY (EACH LEVEL) 0o 0o EXHALIST STEAM o o
44| SEALOIL DIFFERENTIAL Oo 0o EXTRACTION STEAM 0o 1o
45| REFERENCE GAS 0o 0o STEAM EJECTOR o o
s8] BALANCE LINE Oo o COMPRESSOR SUGTION o o
47| sEALEDUCTOR o o COMPRESSCR DISCHARGE o o
48| BUFFERsEAL Oo o o o
49| OILGAS COALESGING FILTER A7 Oo Oo [Hje] o
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ROTARY-TYPE POSITIVE DISPLACEMENT COMPRESSORS FOR PETROLEUM, PETROCHEMICAL AND NATURAL GAS INDUSTRIES

ROTARY-TYPE POSITIVE-

DISPLACEMENT COMPRESSOR JOB NG ITEM NO
DATASHEET REVISION NO DATE
SIUNITS PAGE 7 oF 9 By
VENDOR SHALL FURNISH ALL PERTINENT DATA FOR THIS SPECIFICATION SHEET BEFORE RETURNING
ITEM MO SERVICE JOB NO
MANUFAGTURER
1[TEMPERAT URE-GAUGE REQUIREMENTS:
2 LOCALLY LOGAL LOGALLY LOCAL
3| FuncTiON MOUNTED (3.12) PAKNEL (321) | FUNCTION MOUNTED (3.12) PANEL (331)
4] LUBE-OIL DISCHARGE FROM EA Oo Oo cooLEROILINET&OUTLET __ [] O Oo
5 COMPR. JOURNAL BEARING o o SEAL-OIL OUTLET o o
8 DRIVER JOURNAL BEARING Oo o COMPRESSOR SUGTION o Oo
7 GEAR JOURNAL BEARING o o GOMPRESSOR DISGHARGE o o
8 COMPRESSOR THRUST BEARING o o LUBE-OIL RESERVOIR o o
9 DRIVER THRUST BEARING o o LUBE-OIL SUPPLY o o
10 GEAR THRUST BEARING o o o o
11[MISCELLANEOUS INSTRUMENTATION:
12l ] O privER sTARTISTOP [J LocaL parEL ] SEPARATE PANEL ] maIN BoARD
13| ] © SIGHT FLOW INDICATORS, EAGH JOURNAL & THRUST BEARING & EACH COUPLING QIL RETURN LINE
14] ] O SIGHT FLOW INDICATORS, EACH SEAL-DIL RETURN LINE
15] (] O LEVEL GAUGES, LUBE ANDIOR SEAL-CIL RESERVOIR, S.0. DRAIN TRAPS & S 0. OVERHEAD TANK
16 (] O VIBRATION AND SHAFT-POSITION PROBES & PROXIMITORS
17| ] O VIBRATION AND SHAFT-POSITION READGUT EQUIPMENT
18] ] O VIBRATION READOUT LOGATED ON [ LocaL parEL [] SEPARATE PANEL [ ] malN BoARD
16| ] © TURBINE-SPEED PICKUP DEVIGES
20| [] © TURBINE-SPEED NDICATORS
21 [] © TURBINE-SPEED INDICATORS LOGATED ON [ LocaL pareL [ main eoaro
22| [] © REMOTE HAND SPEED CHANGER - MOUNTED ON LOGAL PANEL
23] [ ] O ALARM HORN & ACKNOWLEDGMENT SWITCH
24| ALARM & SHUTDOWN: (6.4.5.2) PRE-
28 FUNCTION ALARM TAIP FUNCTION ALARM TRIP
26| [] © Low LUBE-OIL PRESSURE ] © TURBINE VIBRATION
271 [] O HILUBE-CILALTER A2 (] © TURBINE AXIAL POSITION
28] [] O HISEAL-GILFILTER AP ] O ceaRvigRATION
29| [] © Low LUBE-GIL RESERVOIR LEV [] © cERAXIAL POSITION
30| [] © Low sEAL-OIL RESERVOIR LEV ] O comPRESSOR MOTOR SHUTDOWN
311 ] © HiseaL-olL LEVEL (] O TRIP & THROTTLE WALVE SHUT
22| [] © Low sEAL-OIL LEVEL (] O HITURBE. STEAM SEAL LEAKAGE
33 [] © HisEAL-0IL PRESSURE ] O HicoMPR. THRUST BRG. TEMP
24| [] © Low sEAL-OIL PRESSURE ] © HICOMPR. JOURNAL BRG. TEMP
35| ] © aux. SEAL-OIL PUMP START L] © HIDRVER THRUST BRG. TEMP
26| (] O aux. LUBE-OIL PUMP START (] © HiDRIVER JOURNAL BRG. TEMP
5371 ] © HI SEAL-OIL OUTLET TEMP. (COCLER] [] © HIGEAR THRUST BRG. TEMP
38| [] O HILQUID-LEV. SUCT. SEPARATOR ] © HIGEAR JOURNAL BRG. TEMP
39| ] © cOMPRESSOR HIDISGH. TEMP [] © coMPRESSOR AR
] © compreESSOR VIBRATION (] O Low sEaL-GAS PRESSURE
[ © comPRESSOR AXIAL POSITION [] © HICOALESCING GAS/OIL FILTER AP
0] [] © HI LUBE-CIL SUPPLY TEMPERATURE e
41[conTACTS:
41l ALARMCONTACTS SHALL: [Joren  [] cLOSE T SOUND ALARM AND BE NORMALLY [ eneraizen [ be-enERaizED
42l SHUTDOWN CONTAGTS SHALL: [(Jopen  [[] cLosE T TRIP AND BE NORMALLY [ eneraizen [ pe-eneraizeD
43 NOTE: NORMAL GONDITION S WHEN COMPRESSOR IS IN CPERATION
44|MISCELLANEOUS:
45| O INSTRUMENT TAGGING REQUIRED
46] O ALARM AND SHUTDOWN SWITCHES SHALL BE SEPARATE
47|PURCGHASER'S ELEC TRICAL AND INSTRUMENT CONNECTIONS WITHIN THE GONFINES OF THE BASEPLATE AND CONSOLE SHALL BE
48 [] BROUGHT QUT T TERMINAL BOXES [C] MADE DIRECTLY BY THE PURCHASER
49|COMMENTS REGARDING INSTRUMENTATION
50
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AP| STANDARD 619/ISO 10440-1
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ROTARY-TYPE POSITIVE-

DISPLACEMENT COMPRESSOR JOB NO ITEM NO
DATASHEET REVISION NO. DATE
S| UNITS PAGE 8 OF 9 BY
1|APPLICABLE TO: O rroPOSAL O PURCHASE O asBUILT
z|FoR LRIT
3|sITE DRIVEN EQUIP
4|sERVICE NO. REQURED
5|MANUFACTURER MODEL SERIAL NO.
glNoTE. O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER [ v manuracTURER
;
8 MOTOR DESIGN DATA MOTOR DESIGN DATA (CONTD)
3|APPLICABLE SPECIFICATIONS: STARTING: (6.1.2.1k)
10| O 1ec O NEMA O FULLVOLTAGE O REDUCED VOLTAGE %
11| O aPIs4t (8122) QO LoaDED QO UNLOADED
12| O O voLTAGE DIP %
13|SITE DATA: VIBRATION:
14| O zone GROUP CLASS O IEC STANDARD O MEMA STANDARD
15|C arEa oL 6R o O NONHAZARDOUS NOISE:
1B Oar _ m OamMB TEMPS: MAX ___CGMIN T O [EC STANDARD O NEMA STANDARD
17| UNUSUAL CONDITIONS O pust QO FuMEs ACCESSORY EQUIPMENT
18| O oTHER O BASEPLATE O SOLEPLATE O STATOR SHIFT
19|DRIVE SYSTEM: O MFR. 5TD FANS O NON-SPARKING FANS
20| pirecT connecTED O GEar O OTHER QO Dp.c EXCITATION
21|TYPEMOTOR: (812 1) C kw reaD O voLTs
22| O SQUIRREL-CAGE INDUGTION O MEMA DESIGN BY QO PURGHASER O MANUFAGTURER
28] O syncHRONOUS DESCRIPTION
24 O POWER FACTOR REGD. O ENCLOSED COLLECTOR RINGS:
o5|  ExcCITATION O sRUsHLESS O sUp RING O PURGED MEDIUM PRESS (BARY (KPa)
26 O FIELD DISCHARGE RESISTOR BY MOTOR MFR. O EXPLOSION-RESISTANT NOM-PURGED
27 O WOUND ROTOR INDUSTION O FORGED VENTILATIGN
28| Dmh/h PRESS DROP mm He0
29| ENGLOSURE: (612 1¢) (O BEARING TEMP DEVIGES:
z20{ O TEFC Ctocation
21| O Tewac O TEIGF, USING GEAS (] oescripTion
az O DOUBLE WALL GARBON STEEL TUBES (Jeete G FOR ALARM °C FOR SHUTDOWN
33 O WATER SUPPLY: PRESS (kPa) (bar) TEMP. ___°C O SPACE HEATERS:
a4 O WATER ALLOW, A P __ (kP=) (bar) & TEMP. RISE ¢ O] kw O volTs PHASE HERTZ
35 O WATER-SIDE MIN. CORR. ALLOW mm O MaX. SHEATH TEMP oG
a6 AND FOUL FACTOR WINDING TEMPERATURE DETECTORS:
37 O (AIR) (GAS) SUPPLY PRESS. (kPa) (bar) O THERMISTORS: NO/PHASE
a8 O TPE O POS. TEMP. COEFF O NEG. TEMP. COEFF
39| O WEATHER PROTEGTED, TYPE TEMPERATURE SWITGH: Ovis Onwo
40 O FORGED VENTILATED O AESISTANGE TEMPERATURE DETECTORS: NOJPHASE
41 O OPEN - DRIPPROOF (] RESISTANCE MATL | OHMS
42| O oPEN SELECTOR SWITCH & INDIGATOR BY O rurcHr. O MrR
43| O EExe O Eexpe [ mesc. STATOR WINDING TEMPS:
44| O EEexd(e) O sexp/ Exil °C FORALARM G FOR SHUTDOWN
45|BASIC DATA: WINDING TEMP. DETECTOR & SPAGE HEATER LEADS:
48| O VOLTS PHASE HERTZ O IN SAME CONDUIT BOX
47| ] naMEPLATE kw SERVIGE FACTOR(6.1.2.1 g) O IN SEPARATE CONDUIT BOXES
48] O SYNGHRONDUS revimin O MOTOR ARRANGED FOR DIFFERENTIAL PROTECTION:
48] O INSULATION: GLASS TYPE O SELF-BALANCE PRIMARY CURRENT METHOD
50| O TEMP. RISE ___°C ABOVE __°C BY O .1 DESCRIPTION
51 _ _ O EXTENDED LEADS [ m
52 (O SURGE CAPACITORS
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ROTARY-TYPE POSITIVE DISPLACEMENT COMPRESSORS FOR PETROLEUM, PETROCHEMICAL AND NATURAL GAS INDUSTRIES

ROTARY-TYPE POSITIVE-

DISPLACEMENT COMPRESSOR JOB NO ITEM NG
DATASHEET REVISION NO DATE
S| UNITS PAGE 9 OF 9 BY

] ACCESSORY EQUIPMENT (CONT'D) MANUFACTURER'S DATA (CONT'D.)
2| © LIGHTNING ARRESTERS BEARING: TYPE LUBR.
3| O ¢ T FOR AMPMETER LUBE OIL REQUIRED Vrin @ kPa (bar)
4 O pescriPTICN TOTAL SHAFT END FLOAT
5|MAIN GONDUIT BOX SIZED FOR LIMIT END FLOAT TO
8| O MAIN MOTOR LEADS O TvrE MOTOR ROTOR: [soLip [Jspur
71 O nsuaten O NON-INSULATED MOTCR HUB [soLo [Jspur
8| O ¢ T's FOR DIFF. PROTECTION (MOUNTED BY ) |FCR TEWAC & TEIGF MOTCRS
o] O sURGE CAPACITORS (MOUNTED BY ) COOLING WATER REGD mh
10| © LIGHTNING ARRESTERS (MOUNTED BY ) CMLTEMP RISE _ *C PRESS.DROP kPa (bar)
11| O ¢ 1. FOR AMPMETER (MOUNTED &Y ) (AIR) (GAS) REGD m%h PRESS MAINT mm HaO

12] OO SPACE FOR STRESS GONES
13l O AIRFILTERS

o [Jrvee

15 I:‘ MANUFACTURER'S DATA
T8|MANUFACTURER

17|JFRAME NO FULL LOAD RPM (IND.)

18|EFFICIENCY: FL 34 L 12 L

19IPWR. FACTOR [IND.): F.L 34 L 12 L
20]CURRENT (RATED VOLT.): FULL LOAD LOCKED ROT

21|LOCKED ROTOR POWER FACTOR

22|LOCKED ROTORWITHSTAND TIME (COLD START)
23| TORQUES [N-m): FULL LOAD

CURVES REQD. BASED ON MTR SATURATION @ RATED
WOLTAGE

QO SPEED VS TORQUE [ALSO @ % RATED VOLTAGE)

O SPEED V& POWER FACTOR
(O SPEED VS CURRENT

MASSES (kg):
NET MASS SHIPPING MASS
ROTOR MASS MAX ERECTION MASS

MaX. MAINT. MASS (IDENTIFY)

DIMENSIONS (MILLIMETERS):
L W H

SHOP INSPECTION AND TESTS

48|EXCITATION FIELD AMPS @ FULL LOAD & RATED P.F

24|  LOCKED ROTOR STARTING (SYN) REQUIRED WITNESS
25| PULL-UP (IND) PULLAN (YN SHOP INSPECTION O @]
28 BREAKDCWN (IND ) PULL-OUT (SYN) TESTING PER O IEC O NEMA O O
27 MFR, STD. SHOP TESTS O @]
28| OPEN GIRGUIT TIME GONSTANT (SEC.) IMMERSION TEST O O
29| SYMMETRICAL CONTRIBUTION TO 20 TERMINAL FAULT SPECIAL TESTS (LIST BELOW)

s0|AT 142 CYCLES AT5CYCLES O @)
31|REACTANGES: SUB-TRANSIENT (x"g) O O
s|  TRANSIENT (zy) SYNGHRONOUS () O @)
33|A.C. STATOR RESISTANGE OHMS @ G @) ®)
24|RATED Kva PAINTING:

a5|kvA INRUSH @ FULL VOLT, & LOGKED ROTOR (SYN.) % | O MANUFAGTURER'S STANDARD

a8|kva @ FULL VOLTAGE & 95% SPEED % |O

37|MAX. LINE CURR. IN STATOR ON 1ST SLIP GYC. @ PULL-OUT SHIPMENT

a8| (YN O pomesTIC O EXPORT () EXPORT BOXING REQUIRED
39| ACGELERATION TIME (MTR ONLY @ RATED VOLT.) sec |O cUTDOOR STORAGE OVER 8 MGNTHS

40| ACGEL. TIME (MTR & LOAD @ 85% RATED VOLT) 3EC

41|ROTORFIELD WKE @ MTR SHAFT (N.m?) REMARKS:

42| ROTATION FAGING COUPLING END

43|NO. OF STARTS PER HOUR

44

45|FIELD DISCHARGE RESISTOR OHMS

48|RATED EXCITATION FIELD VOLTAGE DG

47|RESISTANGE OF EXCITATION FIELD @ 25°C OHMS

49|EXCITATION FIELD AMPS: MAX MIN

so|EXCITATION FIELD [ RHEDSTAT [] Fixep ResTR REGD
51| SUPPLIED BY

=
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AP| STANDARD 619/ISO 10440-1
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ROTARY-TYPE POSITIVE-
DISPLACEMENT COMPRESSOR

JOB NO. ITEM NO
PURCHASE ORDER NO. DATE

REQUISITION NO.

DATASHEET INQUIRY NO
USC UNITS PAGE 1 OF 9  BY
O prawmaunrs: Os Ouse O puaL (a3)
1|appLicaBLE TOQ PROPOSAL O PURCHASEC AS-BUILT DATE REVISION
2|For UNIT
alsiTe SERIAL NO.
4|SERVICE NO. REQUIRED
5|MANUFACTURER MODEL DRIVER (6.1)
6|NOTE: O INDICATES INFORMATION TO BE GOMPLETED BY PURCHASER [ ]BY MANUFAGTURER
- OPERATING CONDITIONS
8 NORMAL | MAXIMUM OTHER CONDITIONS (5.1.4)
9 ALL DATA ON PER UNIT BASIS (328) (5.15) A B c
10

© CERTIFIED POINT/ ) (514)

12] O GAS HANDLED (ALSO SEE PAGE 2)

13| O REQUIRED CAPACITY MMSCFD/SCFM (14.7 PSIA AND 60°F ) (DRY ) (3.40)
14] O MASS FLOW, Ibshr — (WET)DRY)

15 INLET CONDITIONS: (O COMPRESSOR INLET FLANGE (OCUSTOMER GONNEGTION

18] O PRESSURE (PSIA)

17} O TEMPERATURE (°F)

18] O RELATIVE HUMIDITY (%)

19| O RELATIVE MOLECULAR MASS (1)

20 |:| Sp/iCy (K1) OR(K aye) (5.1.154d)

21| [[] COMPRESSIBILITY (Z}) OR (Z4) (5.1.15.3 d)
29| D INLET VOLUME FLOW (CFM) (3.16)
23] DISCHARGE CONDITIONS:

24] O PRESSURE (PSIA)

25 D TEMPERATURE (°F)

28] D Pl (K o) OR(E aya)

27| [[] COMPRESSIBILITY (Z2) OR (Zayc)

28| [ ] DEW POINT (°F)

29 O OIL CARRYQVER (parts per million by mass)
20| ] BHP REQUIRED (ALL LOSSES INCL }

a1| [] SPEED (revimin)

32| [] PRESSURE RATIO &)

33| [ ] VOLUMETRIC EFFICIENCY (%)

34| [ SILENCER a2 (PSl) (6.9.3)

35 O SETTLE-OUT PRESSURE (PSIA) (5.1.5)
as| [_] PERFORMANGE CURVE NO.

a8 PROCESS CONTROL: (6 42.1)

39 METHOD: O SLIDEVALVE

(O COMPRESSOR DISCHARGE FLANGE (O CUSTOMER CONNEGTION

40 O BYPASS FROM TO

M QO BYPass Omanvar - O auto

42 O SPEED VARIATION FROM TO

43 O oTHER

44| SIGNAL: O souncE

a5 O 1vee

46, O RANGE: FOR PNEUMATIC CONTROL revimin @ PSIG revimin @ PSIG
47, O OTHER

48] SERVICE: O SPECIAL-PURPOSE (3.51)

O GENERAL-PURPOSE (3 13)
49 O continuous O INTERMITTENT O STANDBY (3 53)

QO DRYSCREW (38) O FLOODED SCREW (3.10)

50|REMARKS:

Unless otherwise noted, all pressures are GAUGE pressures.
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84 ROTARY-TYPE POSITIVE DISPLACEMENT COMPRESSORS FOR PETROLEUM, PETROCHEMICAL AND NATURAL GAS INDUSTRIES

ROTARY-TYPE POSITIVE-

DISPLACEMENT COMPRESSOR JORNO ITEM NO
DATASHEET REVISION NO DATE
USC UNITS PAGE 2 OF 9 BY
1 GAS ANALYSIS (5.1.15 d) NOR- | Max- OTHER CONDITIONS O REMARKS
AOmoe O__ MAL | mum | A B B D
3 M.
4|aR 28966
S5|OXYGEN 32.000
s|NITROGEN 28016
7lwaTER vaPOR 18.016
s|cARBON MONGXIDE 28010
olcarBON DIOXIDE 44.010
10|HYDROGEN SULFIDE | 34076 (5.11.1.10)
11|HYDROGEN 2016
12|METHANE 16.042
13| ETHYLENE 28052
14]ETHANE 30.068
15|PROPYLENE 42078
16|PROPANE 44.094
17|-BUTANE 58.120
18|n-BUTANE 58120
19|1-PENTANE 72146
20|n-PENTANE 72146
21|HEXANE PLUS
22
23
24l © CORROSIVE 51117
25| O SOLID PARTIGLE (5.1.25)
26| O LIQUID PARTICLE (5.1.25)
27| © NACE MATERIALS (5411.10)
ag|ToTAL
29|RELATIVE MOLECULAR MASS
30[sIE DATA:
a1|LocaTion: 5.1.18) NOISE SPEGIFICATIONS: (5.1.19)
32l © mpoor Q HEATED O UNDER ROOF O APPLICABLE TOMACHINE
33| O ouTboOR O UNHEATED O PARTIAL SIDES SEE SPECIFIGATION
34| © GRaDE O MEZZANINE O O APPLICABLE TO NEIGHBORHOGD
as| O WINTERIZATION REQD. O TROPICALIZATION REQD. SEE SPEGIFIGATION
36| O ELEVATION FT.  BARGMETER (PSlay | ACOUSTIC HOUSING: (51200 O vEs O No
37l © RANGE OF AMBIENT TEMPS.:  DRY BULB WET BULB SOUND LEVEL B @ FT
38 SITE RATED F dBRE: 20 MIGRO PASCAL
39 NORMAL °F APPLICABLE SPECIFICATIONS:
40 MAXIMUM *F
41 MINIMUM °F O ACOUSTIC
12|ELEGTRIGAL AREA CLASSIFICATION: (5.1.18, NFPA 70) O MOTOR
a3l OaRea oL @R __ DV
44]lunusuAL conDITIONS: Onoust O Fumes
45| O oTHER
16 PAINTING:
47 O MANUFACTURER'S STD.
8 Q oTHER
49
50[ () VENDOR HAVING UNIT RESPONSIBILITY: (3.56) SHIPMENT: (7.4.1)
51 O pomesTic O export O EXPORT BOXING REQ'D
59 O LonG TERM STORAGE FOR MONTHS
53|REMARKS:
54
55
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ROTARY-TYPE POSITIVE-
DISPLACEMENT COMPRESSOR
DATASHEET
USC UNITS

JOB NO. ITEM NO.
REVISION NO DATE
PAGE 3 OF 9 BY

35
36
37
38
39
40
e
22

A5

] sPeeps:

[JsHarT: (5512

47
48
49
50
51
52

MAX. CONT. (3 22) rev/min - TRIP (3.55) rev/imin MATERIAL
MAX. TIP SPEEDS: FPS @ MAX. OPER. SPEED DIA @ ROTORS (IN)) DIA @ COUPLING (IN.)
MIN. ALLOW (3 25) rev/min SHAFT END [Oraperen ] GYLINDRIGAL (5515855.1.6)
(] LATERAL CRITICAL SPEEDS: (5.7.1.4) SHAFT SLEEVES:
FIRST CRITICAL revimin | © AT SHAFT SEALS Owman.
DAMPED UNDAMPED [JmmnG GEARS: (552
MODE SHAPE PITCH-LINE DIAMETER (IN.) MALE: FEMALE
LATERAL CRITICAL SPEED - BASIS: MATERIAL
O DAMPED UNBALANCE RESPONSE ANALYSIS [ suaFr seaLs: s6
[ omHER TYPE anALYSIS: wreceyy | O SEAL-SYSTEM TYPE (5.61.7)
] pockeT-PasSING FREQUENCY: Hz [ o LeakasE (caLDAY/SEAL)
[[] TORSIONAL CRITICAL SPEEDS: {5.7.2) O TYPE BUFFER GAS (56.2.1)
FIRST CRITICAL revimin | [[] BUFFER GAS FLOW {PER SEAL)
SECOND CRITICAL revimin NORMAL: #MIN. @ Psla
[JvieraTioN: (5.7.3.6) MAX - #MIN. @ PSIG
HOUSING 1Ps Aus | [] BEARING HOUSING: (5.9)
SHAFT TYPE (SEPARATE, INTEGRAL) SPLIT
D ROTATION, LOOKING AT COMPRESSOR DRIVEN END: D W D cowW MATERIAL
D CASING: D HYDRODYNAMIC RADIAL BEARING {IDENTIFY HIGHEST LOADED BEARING) (5.8.3.1)
MODEL TYPE SPAN (IN)
CASING SPLIT AREA (IN ) LOADING (PSl): ACT. ALLOW.
MATERIAL O cLADDING (5.2.10) NO. PADS ROTORON _ ORBETWEEN PADS
OPERATION: QDRY ) FLOODED, w/ LIQuID PAD MATERIAL
THICKNESS (IN ) CORR. ALLOW (IN j TYPE BABBITT THICKNESS {IN))
MAX. ALLOWABLE WORK PRESS. (3.21) PSIG O TEMP SENSORS (581 5)
RELIEF-VALVE SETTING PSIG O ¢ QRIDTYPE
MARGIN FOR ACCUMULATION PSIG NO. PER BRG
LEAK-TEST GAS: PRESS. (PSIG) (7.3.343) [[] ROLLING ELEMENT RADIAL BEARING (5.8 2)
TEST PRESS. (PSIG) HE (7.34.7) HYDRO (7.3.2) TYPE: Ndm:
MAX. ALLOW . TEMP. °F  MIN. OPER. TEMP. °F ENERGY DENSITY:
COOLING JACKET DYES D NO D HYDRODYNAMIC THRUST BEARING (IDENTIFY HIGHEST LOADED BEARING) (5.8.3.2)
[Jrotors: (551 TYPE
DIAMETER (IN.} MALE: FEMALE: MFR. AREA (IN?)
NO LOBES: MALE: FEMALE: LOADING (PSl): ACT. ALLOW.
TYPE: NUMBER OF PADS
TYPE FABRICATION PAD MATERIAL
MATERIAL TYPE BABBITT THICKNESS (N)
MAX. YIELD STRENGTH (PSI) O TEMP SENSORS (5.8.1.5)
BRINELL HARDNESS MAX. MIN. O 1¢ QRIDTYPE
ROTORLENGTH TO DIAMETER RATIO (L/D: MALE NO PER BRG Oactive OmacTive
ROTOR GLEARANGE (IN ) [[J roLLING ELEMENT THRUST BEARING (5.3 2)
TYPE: Ndm
INTERNALI YCOOIED  [] YES [JNO ENERGY DENSITY (kK¥/min)
REMARKS:
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ROTARY-TYPE POSITIVE-
DISPLACEMENT COMPRESSOR

31

34

JOBNO. ITEM NO.
DATASHEET REVISION NO. DATE
USC UNITS PAGE 4 OF 8 BY
| PROCESS CONNECTIONS - COMPRESSOR CASING (5.3): AXIAL POSITION DETECTOR: (6.4.4.3)
ANSI Facing Orientation O IN ACCORDANCE WITH: APl 670
SIZE RATING QO TYPE []mopEL
CASING (5.3) O MFR. [Ino. rean
INLET O USCILLATOR-DETECTORS SUPPLIED BY
DISCHARGE O MFR [ moper
] PROCESS GONNECTIONS - CUSTOMER INTERF ACE: O MONITOR SUPPLIED BY
INLET O LOCATION ENCLOSURE
DISCHARGE O MFR. [ moper
] cASING - ALLOWABLE PIPING FORCES AND MOMENTS: (5.4) [IscaErancE O ALARM: LsETe
INLET DISCHARGE O sHutpown: [ |sETe O TIME DELAY SEC
FORGE | MoMT | FoRGE | mMomT | Force| momT
B |rre] 18 [Fre| 8 | Frie
AXIAL X COUPLINGS: (6.2)
VERTICAL ¥ O IN ACCORDANCE WITH: AP1 671
HORIZ 90° 2 OTHER (SPEGIFY)
INLET DISGHARGE DRIVER-GOMP
AXIAL X OR GEAR-COMP
VERTICAL Y DRIVER
HORIZ. 90° 7 O MaKE
[ ] oTHER CONNEGTIONS: [ImopEL
SERVICE: no| size TYPE/RATING | © MOUNT CPLG. HALVES
LUBE-OIL INLET O SPACE REQUIRED
LUBE-OIL OUTLET O LIMITED END FLOAT REQ'D
SEAL-GIL INLET O MOMENT SIMULATOR REQUIRED (6.2.5)
SEAL-OIL QUTLET [[] cPLG. RATING (HPA 00 revimin)
CASING DRAINS (5.3.4) [ KEYED (1) OR (2) OR HYDR. FIT
VENTS
COOLING-WATER INLET BASEPLATE & SOLEPLATES: (6.3.2 & 6.3.3)
COOLING-WATER QUTLET SOLEPLATES FOR: O COMPRESSOR O GEAR O DRIVER
LIQUID INJECTION BASEPLATE:
OIL INJECTION
PURGE FOR: O COMMON (UNDER COMP. GEAR & DRIVER)
BRG. HOUSING O UNDER COMP. ONLY O OTHER
BETWEEN BRG. & SEAL O DEGKED WITH NON-SKID DECK PLATE O OPEN CONSTR.
BETWEEN SEAL & GAS O pRIP RIM O WITH OPEN DRAIN O suBPLATE
O OTHER O HORIZONTAL ADJUSTING SCREWS FOR EGUIPMENT
O SUITABLE FOR COLUMN SUPPORT (6.3 2.4)
VIBRATION DETEGTORS: (6.4.4.3) O SUITABLE FOR PERIMETER SUPPORT
O IN AGCORDANGE WITH: API 670 O EPGXY GROUT/EPOXY PRIMER (631.6)
O TYPE: SEISMIC [] bisPLACEMENT LUBE-OIL SYSTEM (5.10)
[] MoDEL O LUBRICANT MANUFACTURER
O mrR O LUBRICANT TYPE GRADE (IS0 3448 )
O NO. AT EAGH SHAFT / HOUSING TOTAL NO. O 614 LUBE-OIL SYSTEM {51023 &5.10.3, ANNEX D)
O OSCILLATOR-DETECTORS SUPPLIED BY O COMMON (510.2.1) O DEDICATED SYSTEM
O MFR. (] moper O OILFILTER (5.1032)
O MONITOR SUPPLIED BY O OILCOOLER (5.103.3): TYPE NO
O LocaTION ENCLOSURE O OILPUMP (5103.4). TYPE NO
O MFR. []mopeL O DILSEPARATOR (5.10.3.5)
[lscaierance _ Oanarm [seTe (Jrvee Ono
Osumn: [sere OTMEDLY. __ sFC ] olL CARRYOVER (PPM-BY WT) (GALDAY)

(O PHASE REFERENCE TRANSDUCER

[ ] RETENTION TIME (MIN)
O RELIEF VALVE
[ LEVEL swiTcH

O LEVEL GAUGE
|:| PRESSURE DIFFERENTIAL INDICATOR

|:| ELECTRIC HEATER
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AP| STANDARD 619/ISO 10440-1

ROTARY-TYPE POSITIVE-
DISPLACEMENT COMPRESSOR

JOBNO. ITEM NO
DATASHEET REVISION NO. DATE
USC UNITS PAGE 5 OF 9  BY
1|uTILITY CONDITIONS: (ALL UNITS ARE "GAUGE") [] masses (es):
ol  sTEAM DRIVERS HEATING COMPR. GEAR DRIVER BASE
al  NLET MIN. eme _F e F ROTORS: COMPR. DRIVER GEAR
4 NORM PSIG 2F PSlG = COMPR. UPPER CASE
5 MAX. | ese | F - L.O. CONSOLE S.0. CONSOLE
o]  ExHAUST MmN :psua :’F :psm :°F MAX. FOR MAINTENANCE {IDENTIFY)
7 NORM __ ra  __ °F s __F TOTAL SHIPPING MASS
8 MAX. PSIG _“F ___ Fa _“F
o|ELECTRICITY: SHUT- [[] sPACE REQUIREMENTS (FEET & INCHE S):
10 DRIVERS HEATING CONTROL DOWN COMPLETE UNIT L W H
11|voLTAGE L.O. CONSOLE L W H
12|HERTZ $.0. CONSOLE L W H
13|PHASE
14|COOLING WATER MISCELLANEQUS:
15|TEMP. INLET °F MAX. RETURN ¢ | [] RECOMMEND STRAIGHT RUN OF PIPE DIA. BEFORE SUGTION
16|PRESS. NORM PSIG DESIGN PSIG O VENDOR'S REVIEW & GOMMENTS ON PURGHASER'S PIPING
17 MIN.RETURN __ psie MAX. ALLOW 4 P P3| & FOUNDATION (5.1.18)
18|  WATER SQURGE O VENDOR REPRESENTATIVE OBSERVATION AT THE SITE (5.1.17)
19|INSTRUMENT AIR: O OPTIGAL ALIGNMENT FLATS REQUIRED ON GOMPRESSOR,
20|MAx_ PRESS PSIG MIN. PsIG GEAR & DRIVER
21| ] roraL umiLiry consumpTion: O LATERAL ANALYSIS REPORT REQUIRED (5.7.1.4)
22l COOLING WATER GPM O TORSIONAL ANALYSIS REPORT REQUIRED (5.7.2.1)
23| STEAM, NORMAL bshr | © CASING MOUNTED TORSIONAL SHAFT VIBRATION PICKUP
24| STEAM, MAX. bshr | © COORDINATION MEETING {8.1.3)
25|  INSTRUMENT AIR SCFM
26|  HP(DRIVER) HP
27
28
29

[o~]
=

o
o

SHOP INSPECTION AND TESTS (7.1):

SHOP INSPECTION (7.1.5)

HYDROSTATIC (7.3.2)

HELIUM LEAK (7.34.7)

MECHANICAL RUN (7.3.3)

MECHANICAL RUN SPARE ROTORS(7.3.34.2)

GASING LEAK TEST (7.3.3.4.3)

PERFORMANCE TEST (GAS) (AIR) (7.3.4.2)

COMPLETE-UNIT TEST (7.34.3)

USE SHOP LUBE & SEAL SYSTEM

USE JOB LUBE & SEAL SYSTEM (7.3.4.9)

USE SHOP VIBRATION PROBES, ETC.

USE JOB VIB. & AXIAL DISP. PROBES,

USE SEISMIC TRANSDUGERS & MONITORS

USE JOB-MONITORING EQUIPMENT

PRESSURE COMP. TO FULL OPER. PRESSURE

DISASSSEMBLE-REASSEMBLE GOMP.
AFTER TEST (7.34.10)

SOUND-LEVEL TEST (7.34.8)

TANDEM TEST (7.34 5)

AUX_-EQUIPMENT TEST (7.34.9)

FULL-LOAD TEST (7.34.11)

RESIDUAL UNBALANGE CHECK (5.7 3.5)

REQ'D WITNESS OBSERVE

000000 CO0OO0OOOOOOOO0O0O0O0
000000 OCO0OO0OOOOO0OOO0O0O0O0
O00000 0O0O0OO0OO0OCOOOO0O0O0

INLET & DISCHARGE DEVICES:
O HIGH-EFFICIENGY INLET SEPARATOR REQUIRED (6.8.2)
Q INLET AIR-FILTER DP INDIGATION TYPE (8.7.3)
O PULSATION SUPPRESSORS FURNISHED BY
O SPARE PARTS TO BE SUPPLIED (823 1)

QO ROTOR ASSEMBLY

QO seas QO GASKETS, O-RINGS

QO START-UP/COMMISSIONING

QO 2 YEARS SUPPLY

O OTHER:

REMARKS:
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ROTARY-TYPE POSITIVE-

DISPLACEMENT COMPRESSOR JOB NO. ITEM NO.
DATASHEET REVISION NO. DATE
USC UNITS PAGE 6 oOF ¢ BY

VENDOR SHALL FURNISH ALL PERTINENT DATA FOR THIS SPECIFICATION SHEET BEFORE RETURNING.

ITEM NO. SERVICE JOB NO.
MANUFAGTURER
1|REFERENCE SPEGIFICATIONS: (6.4.1.2) APPLICABLE SPECIFICATIONS: O IEC O NEMA
2l 1sotosas Oves  Ono AREA CLASSIFICATION:
3 NOTE For the purposes of this provision APl 614 i1s equivalent to I1SO 10438. O AREA: CL._  GR. DNV O NON-HAZARDOUS
4 MOTOR CONTROL & INSTRUMENT VOLTAGE:
5 voLTS PHASE CYCLES
6 ALARM & SHUTDOWN VOLTAGE:
7 VOLTS PHASE CYCLES OR DG
8|LOCAL CONTROL PANEL: (6.43)
9|  FURNISHED BY: [Jvenoor  [Jrurchaser [ otHers
10|  [Jrreestanomne  [JweatHeErPrRoOF [ TOTALLY ENCLOSED [ =xtracutouts
1| [JveraTionisoLaTors [CJstriPHEATERS ] PURGE CONNECTIONS
12l [JANNUNGIATOR: FURNISHED BY: Ovenpor [ PurcHaser otters
13 ANNUNCIATOR LOCATED ON [JiocaL paneL [Jmain conTroL BOARD

14 D CUSTOMER CONNECTIONS BROUGHT OUT TO TERMINAL BOXES BY VENDOR

15|INSTRUMENT SUPPLIERS:

45 REFERENCE GAS

46 BALANCE LINE

A7 SEAL EDUCTOR

48 BUFFER SEAL

49 OIL/GAS COALESCING FILTER A £

STEAM EJECTOR
COMPRESSOR SUCTION
COMPRESSOR DISCHARGE

16| O PRESSURE GAUGES: MFR. SIZE & TYPE:

17| © TEMPERATURE GAUGES: MFR. SIZE & TYPE:

18| O LEVEL cAuGES MFR. SIZE & TYPE:

19| © DIFF -PRESSURE GAUGES: MFR. SIZE & TYPE:

20| © PRESSURE SWITCHES: MFR. SIZE & TYPE:

21| © DIFF-PRESSURE SWITCHES: MFR. SIZE & TYPE:

29| © TEMPERATURE SWITCHES: MFR. SIZE & TYPE:

23| O LEVEL SWITCHES: MFR. SIZE & TYPE:

24| O CONTROL VALVES: MFR. SIZE & TYPE:

25| O PRESSURE-RELIEF VALVES: (644 .6) MFR. SIZE & TYPE:

26| © THERMAL-RELIEF VALVES: (6.4.4.6.4) MFR. SIZE & TYPE:

27| © FLOW INDICATORS: (6.4.4.9) MFR. SIZE & TYPE:

28| © GAS FLOW INDICATOR: MFR. SIZE & TYPE:

28] © VIBRATION EQUIPMENT: MFR. SIZE & TYPE:

30| € TACHOMETER: (6.44.2) MFR. RANGE & TYPE:

21| © SOLENOID VALVES MFR. SIZE & TYPE:

22| © ANNUNGIATOR: (6.4.5.4) MFR. MODEL & NO. POINTS

33| ) DEPRESSURIZATION VALVE (6.4.4.7) MFR. SIZE & TYPE:

34 MFR. SIZE & TYPE:

a5 NOTE: ] SUPPLIED BY VENDOR QO SUPPLIED BY PURCHASER

36|PRESSURE-GAUGE REQUIREMENTS ~ LOCALLY LOCAL LOGALLY LOCAL

a7|FuncTion MOUNTED (2.12) PANEL{321) | FUNCTION MOUNTED (3.12) PANEL (3.31)

38|  LUBE-OIL PUMP DISCHARGE Jo GOV. CONTROL OIL Oo Qo

as]  LUBE-OL FILTERA # GOV, CONTROL OIL A £ O O

40| LUBE-OIL SUPPLY MAIN STEAM IN O O

41| SEAL-OIL PUMP DISCHARGE 15T STAGE STEAM O O

42| SEAL-OL FILTERA P STEAM CHEST O O

43| SEAL-OIL SUPPLY (EACH LEVEL) EXHALST STEAM O O

44| SEAL-OIL DIFFERENTIAL EXTRACTION STEAM O O
H Hl
O O
H H
O O

0000000000
0000000000

N
00000000000
(N o
O00000CO0O00O0
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ROTARY-TYPE POSITIVE-
DISPLACEMENT COMPRESSOR

JOB NO ITEM NO
DATASHEET REVISION NO DATE
UsSC UNITS PAGE 7 OF 9 BY

VENDOR SHALL FURNISH ALL PERTINENT DATA FOR THIS SPECIFIGATION SHEET BEFORE RETURNING

ITEM NO. SERVICE 0B NO.

MANUFACTURER
1| TEMPERAT URE-GAUGE REQUIREMENTS:
2 LOGALLY LOCAL LOGALLY LOGAL
3| FuneTiON MOUNTED (3.12) PANEL (351) | FUNCTION MOUNTED (3 12) PANEL (3:51)
4| LUBE-OIL DISCHARGE FROM EA o Oo cooLER-olLINLETaoUTLET [ O Oo
5 COMPR JOURNAL BEARING o ac SEAL-OIL QUTLET Jo o
g DRIVER JOURMAL BEARING o Jo COMPRESSCR SUCTION Jo o
7 GEAR JOURNAL BEARING Oo Oo COMPRESSOR DISCHARGE Oo Oo
8 COMPRESSOR THRUST BEARING Oo Oo LUBE-OIL RESERVOIR Oo Oo
g DRIVER THRUST BEARING Oo Oc LUBE-OIL SUPPLY Oo Oo

10 GEAR THRUST BEARING Oo HEe; o oo

11|MISC ELLANEOUS INSTRUMENTATION:

12 ] O priveR sTARTISTOP [ LocaL paneL [] SEPARATE PANEL [ ] maIN BOARD

13| [J © sIGHT FLOW INDICATORS, EACH JOURNAL & THRUST BEARING & EACH COUPLING OIL RETURN LINE

14f [ © sIGHT FLOW INDICATCRS, EACH SEAL-OIL RETURN LINE

15| [] © LEVEL GAUGES, LUBE AND/OR SEAL-OIL RESERVOIR, £.0 DRAIN TRAPS & SO GVERHEAD TANK

16| ] QO VIBRATION AND SHAFT-POSITION PROBES & PROXIMITORS

17| [ © VIBRATION AND SHAFT-POSITION REATOUT EQUIPMENT

18| [J © vIBRATION READGUT LOGATED ON [Jiccatpanel ] SEPARATE PANEL (] main BOARD

10| [J © TuRBINE-SPEED PICKUP DEVICES

20 [] © TURBINE-SPEED INDICATCORS

21| [] © TURBINE SPEED INDICATORS LOCATED ON: [ tocaL panEL [ maiv searo

22| [] ©O REMOTE HAND SPEED GHANGER - MCUNTED ON LOCAL PANEL

23] [] © ALARM HORN & ACKNOWLEDGMENT SWITGH

24[ALARM & SHUTDOWN: (6.4.5.2) PRE-

25 FUNCTION ALARM TRIP FUNCTION ALARM TRIP

26| [] O Low LUBE-OIL PRESSURE [] O TuRBINE VIBRATION

27| [] O H Luse-cILFLTER AR [] O TURBINE AXIAL PSSITION

28| [] O i sEaLcILAILTER AP [] O GeaRViERATION

29| [ O Low LUBE-OIL RESERVOIR LEY [ O GEAR AXIAL POSITION

20| ] O Low SEAL-GIL RESERVOIR LEV. [] O cOMPRESSOR MOTOR SHUTDOWN

a1l [ O H sEALOIL LEVEL (] O TRIP & THROTTLE VALYE SHUT

2| [] O Low sEALGIL LEVEL [] O HITURE. STEAM SEAL LEAKAGE

3| ] O H SEAL-OIL PRESSURE (] O HICOMPR THRUST BRG TEMP

a4l [] O Low sEALGIL PRESSURE (] O HICOMPR JOURNAL BRG. TEMP

as| [] O aux SEAL-OIL PUMP START [] O HIDRIVER THRUST BRG TEMP

a6| [] QO aUX LUBE-OIL PUMP START ] O HIDRIVER JOURNAL BRG. TEMP

a7| ] O HI SEAL-GIL OUTLET TEMP. (COOLER) [] O HIGEAR THRUST BRG TEMP

a8| ] O H UQUID-LEV SUCT SEPARATOR [ O HIGEAR JOURNAL BRG. TEMP

so| [ O coMPRESSOR HI DISCH. TEMP [] O comPRESSOR AR

a0l [] © compPRESSORVIBRATION [] O Low SEALGAS PRESSURE

41| [[] O coMPRESSOR AXIAL POSITION [] O HICOALESCING GASIOIL FILTER A7

41| ] O Hi LUBE-CIL SUPPLY TEMPERATURE o

42[CONTACTS:

43| ALARM CONTACTS SHALL [Joren [ GLOSE TO SOUND ALARM AND BE NORMALLY [ eneraizED [] OE ENERGIZED

44| SHUTDOWN GONTAGTS SHALL [Joren [ GLOSE TO TRIP AND BE NGRMALLY [] enERGIZED [] & ENERGIZED

45 NOTE: NORMAL CONDITION I8 WHEN COMPRESSOR IS IN OPERATION

46|MISCELLANEOUS:

47| © INSTRUMENT TAGGING REQUIRED

48] O ALARM AND SHUTDOWN SWITCHES SHALL BE SEPARATE

49| PURCHASER'S ELECTRIGAL AND INSTRUMENT GONNEGTIONS WITHIN THE CONFINES OF THE BASEPLATE AND CONSOLE SHALL BE

50 ] BROUGHT 0UT TO TERMINAL BOXES ] MADE DIREGTLY BY THE PURCHASER

51|COMMENTS REGARDING INSTRUMENTATICHN

52
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ROTARY-TYPE POSITIVE DISPLACEMENT COMPRESSORS FOR PETROLEUM, PETROCHEMICAL AND NATURAL GAS INDUSTRIES

ROTARY-TYPE POSITIVE-
DISPLACEMENT COMPRESSOR

35
36
37
38
39
40
1

28

46
47
48
49

51
52

1
2)
3|
4|
5|MANUFACTURER
6|
7|
8|
9|

JOB NO ITEM NO
DATASHEET REVISION NO DATE
USC UNITS PAGE 8 OF 9  BY

APPLICABLE TO: QO PROPOSAL O PURCHASE Q asBULT

FOR UNIT

SITE DRIVEN EQUIP.

SERVICE NO. REQURED

MODEL SERIAL NO.

INOTE:

O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER

[ ey manuracTURER

MOTOR DESIGN DATA

MOTOR DESIGN DATA (CONT'D)

APPLICABLE SPECIFICATIONS:

STARTING: (6.12.1b)

TYPE MOTOR: (6.1.21)
O SQUIRREL-CAGE INDUGTION
O s¥NCHRONOUS

O NEMA DESIGN

O POWER FACTOR REQD.

excITaTioN: O BRUSHLESS QO sLIPRING
O FIELD DISCHARGE RESISTOR BY MOTOR MFR.
O WOUND ROTOR INDUGTION

O

29]ENCLOSURE: (6.1.2.1 )

QO TEFC
O tewac __ O TEGF USING
O DOUBLE WALL CARBON STEEL TUBES
O WATER SUPPLY: PRESS
QO WATER ALLOW. A P PSI & TEMP. RISE °F
O WATER-SIDE MIN. CORR. ALLOW IN
AND FOUL FACTOR

GAS

PSIG TEMP °F

O (AIR) (GAS) SUPPLY PRESS

O

PEIG

O WEATHER PROTECTED, TYPE

O FORGED VENTILATED
O OPEN - DRIPPROOF

QO oPen

BASIC DATA:
@) VOLTS
[ naMEPLATE HP
© SYNCHRONGUS revimin
O INSULATION: CLASS TYPE

PHASE HERTZ

SERVICE FAGTOR (61.2.1 g)

O TEMP. RISE: °F ABOVE °F BY

10| O EC O NEMA QO FuLLvVOLTAGE O REDUCED VOLTAGE %
1] O API541 (8.12.2) O LoapED QO UNLOADED

1| O O VOLTAGE DIP %

13|SITE DATA: VIBRATION:

1alapea: OcL ek Div. O NON-HAZARDOUS O IEC STANDARD O NEMA STANDARD

15|Oar T OaMBTEMPS: MAX.  __ F.MIN. __°F  |NOISE:

16|UNUSUAL GONDITIONS: O pust QO FumMEs O IEC STANDARD O NEMA STANDARD

17] © oTHER ACCESSORY EQUIPMENT

18|DRIVE SYSTEM: O DIREGT CONNEGTED O BASEPLATE QO s0LEPLATE QO STATOR SHIFT
19) O GEaR O MFR. STD. FANS O NON-SPARKING FANS

20 Q ortHER Q DG EXCITATION

[Jxw reap Qvouts
BY: QO purcHaser QO MANUFAGTURER
DESCRIPTION

O ENCLOSED COLLECTOR RINGS:
O PURGED: MEDIUM PRESS.
O EXPLOSION-RESISTANT NON-PURGED
O FORCED VENTILATION

PSIG

[Jorm PRESS DROP IN. H,0
C BEARING TEMP DEVICES:
Ovocation
[oescripTion
Hsere °F FOR ALARM °F FOR SHUTDOWN

(O SPACE HEATERS:
O ww O vots
QO MAX_SHEATH TEMP
WINDING TEMPERATURE DETECTORS:

PHASE HERTZ

O THERMISTORS NO/PHASE
vPE: O POS. TEMP. COEFF. QO NEG. TEMP. GOEFF.
TEMPERATURE SWITGH: Oves Onwno

O RESISTANCE TEMPERATURE DETEGTORS: NOJPHASE
[ resistance matL O
SELEGTOR SWITGH & INDIGATOR BY: O PURGHR
[ max STATORWINDING TEMPS:
°F  FOR ALARM °F FOR SHUTDOWN
WINDING TEMP. DETECTOR & SPACE HEATER LEADS:
O IN SAME CONDUIT BOX
O IN SEPARATE CONDUIT BOXES
( MOTOR ARRANGED FOR DIFFERENTIAL PROTECTION:
O SELF-BALANGE PRIMARY CURRENT METHOD
O ©.T. DESCRIPTION
O EXTENDED LEADS
O SURGE CAPACITORS

OHMS

QO wvrr

[Jiengm FT.
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ROTARY-TYPE POSITIVE-

48
49
50
51

EXCITATION FIELD AMPS @ FULL LOAD & RATED P F

DISPLACEMENT COMPRESSOR JOB NO ITEM NO.
DATASHEET REVISION NO DATE
USC UNITS PAGE a OoF o BY

] ACCESSORY EQUIPMENT {CONT'D) MANUFACTURER'S DATA (CONT'D.)

2| © LiGHTNING ARRESTERS BEARING: TYPE LUBR.

3| © ¢.1.FoR aMPMETER LUBE OIL REQUIRED GPM @ PSIG

4 Ooescrrmion TOTAL SHAFT END FLOAT

5|MAIN CONDLUIT BOX SIZED FOR: LIMIT END FLOAT TO

8| © mainMOTOR LEADS O TvPE MOTOR ROTOR [(soLp [(Dseum

71 O NsuLATED O NON-INSULATED MOTOR HUB OsoLp seur

ol © ¢.1'5 FOR DIFF. PROTEGTION (MGUNTED BY ) |FoR TEWAC & TEIGF MOTORS:

o| © SURGE CAPACITORS (MOUNTED BY ) COOLING WATER REQD CFM

10| © LIGHTNING ARRESTERS (MOUNTED BY ; CW. TEMP.RISE  __ °F  PRESS DROP PSIG

11] (O C.T. FOR AMPMETER (MOUNTED BY ] (AIR)(GAS)REGD. __ GFM PRESS. MAINT. IN. Hy0
12| © SPAGE FOR STRESS CONES CLIRVES REQD. BASED ON MTR SATURATION @ RATED

13| © AIRFILTERS: VOLTAGE:

14 [wer [drvre O SPEED VS TORQUE (ALSO @ % RATED VOLTAGE)

15 [ ] MANUFACTURER'S DATA O SPEED V5. POWER FACTOR

16|MANUFACTURER O SPEED VS CURRENT

17|FRAME NO FULL LOAD RPM (IND.) MASSES (LBS):

18|EFFIGIENGY: F.L 8L 12 L NET MASS SHIPPING MASS

19|PWR. FACTOR (IND): F.L a4 L e L ROTOR MASS MAX. ERECTION MASS
20| CURRENT (RATED VOLT): FULL LOAD LOCKED ROT MAX. MAINT. MASS (IDENTIFY)
21|LOCKED ROTOR POWER FACTOR DIMENSIONS (FEET & INCHES):
22|LOCKED ROTOR WITHSTAND TIME (COLD START) L W H
22| TORQUES (FT-LBSY: FULL LOAD SHOP INSPECTION AND TESTS
24| LockeD ROTOR STARTING (SYN.) REQUIRED WITNESS
25| PULL-UP (IND) PULL-IN (SN SHOP INSPECTION O O
28] BREAKDOWN (IND) PULL-CUT (SYN)) TESTING PER O EC D NEMA O @]
27 MFR. STD. SHOP TESTS O o
28| OPEN GIRCUIT TIME CONSTANT (SEG) IMMERSION TEST O o
29| S¥MMETRICAL CONTRIBUTION TO 20 TERMINAL FAULT SPEGIAL TESTS (LIST BELOW)
solAT 12 CYCLES AT 5 CYCLES o O
31| REACTANGES: SUB-TRANSIENT (4] O O
32 TRANSIENT () SYNCHRONOUS (X ) O ®)
334 C. STATOR RESISTANGE OHMS @ oF '®) @)
24|RATED Kva PAINTING:
35|Kva INRUSH @ FULL VOLT. & LOGKED ROTOR (SYN.) % | O MANUFACTURER'S STANDARD
asfiva @ FULL VOLTAGE & 95% SPEED % O
37|MAX. LINE CURR. IN STATOR ON 1ST SLIP CYC. @ PULL-OUT SHIPMENT (7.4.1)
ag| (svmy O powesTic O EXPORT (O EXPORT BOXING REQUIRED
39| ACCELERATION TIME (MTR ONLY @ RATED VOLT ) SeC | © OUTDOOR STORAGE OVER 3 MONTHS
40| ACCEL. TIME (MTR & LOAD @ 85% RATED YOLT)) SEG
41|ROTORFIELD WKZ @ MTR SHAFT (LE-FT? REMARKS:
22| ROTATION FACING COUPLING END
43|No. OF STARTS PER HOUR
44
45|FIELD DISCHARGE RESISTOR CHMS
46| RATED EXCITATION FIELD VOLTAGE Do
47|RESISTANGE OF EXCITATION FIELD @ 77°F OHMS

EXCITATION FIELD AMPS: MAX. MIN

EXCITATIONFIELD [ RHEOSTAT ] Fixep resTR REGD
SUPPLIED BY
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Nomenclature for rotary-type positive-displacement compressors

Figures B.1 and B.2 give the general nomenclature. Figures B.3 to B.6 are related to the vibration- and the
temperature-probe mounting.

Accessed by account: Purdue University Libraries | Date: Sat May 16 15:8243 2020 | IP address: 77.111.247.90



AP| STANDARD 619/ISO 10440-1

93

Key

DWNE T

inlet
outlet

casing

male rotor
female rotor
shaft seal

060 $Q$$$

radial/thrust bearing
timing gear

end cover

drive shaft

0 N o o

Figure B.1 — Sections through dry screw compressor
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Key
A inlet
B  outlet
1 casing 6  shaft seal
2 male rotor 7  hydraulic thrust compensating piston
3 female rotor 8 capacity-control slide valve
4  radial bearing 9  double-acting hydraulic piston
5  thrust bearing

Figure B.2 — Sections through flooded screw compressor
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1  vibration probe
2 shaft journal
3 probe holder

Key

1  vibration probe
2 shaft journal

A
3 probe holder

Figure B.4 — Arrangement of axial-vibration probe
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2

Key

1 temperature probe
2 bearing
3 bearing housing

Figure B.5 — Arrangement of radial-bearing temperature probe

Key

1 temperature probe
2 thrust bearing
3 compressor rotor centreline

NOTE Alternative arrangement can include an embedded resistance temperature detector (RTD) or thermocouple.

Figure B.6 — Arrangement of thrust-bearing temperature probe
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C.1 General

As a minimum, the compressor shall be designed to withstand external forces and moments on each nozzle as
tabulated in Tables C.1 and C.2. The vendor shall furnish the allowable forces and moments for each nozzle in

tabular form.

These values of allowable forces and moments pertain to the compressor structure only. They do not pertain to
the forces and moments in the connecting pipes, flanges and flange bolting, which shall not exceed the allowable

Annex C
(normative)

Forces and moments

stress specified by applicable codes and regulatory bodies.

Loads may be increased by mutual agreement between the purchaser and vendor; however, it is recommended

that expected operating loads be minimized.

For nozzle sizes not given in Tables C.1 and C.2, the allowable forces and moments shall be agreed between the

purchaser and vendor.

Table C.1 — Allowable forces

Force Nozzle nominal size DN
N 100 150 200 250 300 350 400 450 500
Fy 1368 2094 2815 3328 3960 4908 5772 6 492 6182
Fy 3434 5253 7 052 8 349 9938 12 294 14 455 16 269 15 490
F, 2336 3383 4527 5178 5992 6 662 7492 8499 8270
Fr 4373 6 590 8 841 10 373 12 261 14 819 17 274 19 469 18 615
Force Nozzle nominal size NPS
by 4 6 8 10 12 14 16 18 20
Fy 308 471 633 748 890 1103 1297 1460 1390
Fy 772 1181 1585 1877 2234 2764 3250 3 657 3482
F, 525 761 1018 1164 1347 1498 1684 1911 1859
Fr 983 1482 1987 2332 2756 3331 3883 4377 4185
NOTE Nozzle nominal size DN is expressed in millimetres, nozzle nominal size NPS is expressed in inches.
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Table C.2 — Allowable moments

Moment Nozzle nominal size DN
N'm 100 150 200 250 300 350 400 450 500
My 2069 2754 3672 4212 5097 6 232 7 316 9 605 9191
M, 1253 2126 2 836 3648 4190 5 656 6 781 7 153 6 762
M, 1253 1698 2 264 2814 3334 4 491 5450 7 153 6 762
M, 2724 3871 5163 6 242 7 393 9539 11 367 13949 13 264
Moment Nozzle nominal size NPS
ft-lb.
f 4 6 8 10 12 14 16 18 20
My 1526 2031 2709 3107 3759 4 597 5396 7084 6779
M, 924 1568 2091 2691 3090 4171 5001 5275 4988
M, 924 1252 1670 2076 2 459 3312 4020 5275 4988
M, 2009 2 855 3808 4 604 5453 7036 8 384 10 288 9783
NOTE Nozzle nominal size DN is expressed in millimetres, nozzle nominal size NPS is expressed in inches.
C.2 Equations
The x, y and z axes are defined in Figure C.1.
3
/INFy
//
M /
/
1D 4
/
/
/
/
/
/
e F
| > 2

Key

drive end

axes parallel to compressor shaft

vertical axes
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The resultant force, F,, is given by Equation (C.1):

F, = \|FZ +F] +F}
where F,, Fy and F, are the force components along the x-, the y- and the z-axis, respectively.

The resultant moment, A, , is given by Equation (C.2):

M= M2 +M2+M2

where M,, M, and M, are the moments around the x-, the y- and the z-axis, respectively.
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Procedure for determination of residual unbalance

D.1 Scope
This annex describes the procedure used to determine residual unbalance in machine rotors. Although some

balancing machines may be set up to read out the exact amount of unbalance, the calibration can be in error. The
only sure method of determining is to test the rotor with a known amount of unbalance.

D.2 Definition

Residual unbalance is the amount of unbalance remaining in a rotor after balancing. Unless otherwise specified,
residual unbalance shall be expressed in gram-millimetres or ounce-inches.

D.3 Maximum allowable residual unbalance

D.3.1 The maximum allowable residual unbalance per plane shall be calculated in accordance with 5.7.3.1 or
5.7.3.3.

D.3.2 If the actual static load on each journal is not known, assume that the total rotor mass is equally

supported by the bearings. For example, a two-bearing rotor with a mass of 2 720 kg (6 000 Ib) is assumed to
impose a mass of 1 360 kg (3 000 Ib) on each journal.

D.4 Residual unbalance check

D.4.1 General

D.41.1 When the balancing machine readings indicate that the rotor has been balanced within the specified
tolerance, a residual unbalance check shall be performed before the rotor is removed from the balancing machine.

D.4.1.2 To check the residual unbalance, a known trial mass is attached to the rotor sequentially on each
lobe and at the same radius [i.e. the same moment (gram-millimetres)]. The check is run at each correction plane
and the readings in each plane are tabulated and plotted on the polar graph using the procedure specified in
D.4.2.

NOTE The number of weights is equal to the number of lobes on the rotor.

D.4.2 Procedure

D.4.2.1 Select a trial mass and radius that are equivalent to between one and two times the maximum
allowable residual unbalance [e.g. if Uy, is 488,4 g-mm (0,678 oz-in), the trial weight should cause 488,4g-mm to
976,8 g-mm (0,678 oz'in to 1,356 o0z-in) of unbalance]. This trial mass and radius shall be sufficient so that the
resulting plot in D.4.2.5 encompasses the origin of the polar plot (refer to Figures D.1 through D.6).
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D.4.2.2 Starting at the last known heavy spot, mark off the radial position on each lobe. Add the trial mass
near the last known heavy spot for that plane. Verify that the balance machine is responding and is within the
range and the graph selected for taking the residual unbalance check.

D.4.2.3 Verify that the balancing machine is responding reasonably (i.e. no faulty sensors or displays). For
example, if the trial mass is added to the last known heavy spot, the first meter reading should be at least twice as
much as the last reading taken before the trial mass was added. Little or no meter reading generally indicates that
the rotor was not balanced to the correct tolerance, the balancing machine was not sensitive enough or that a
balancing machine fault exists (i.e. a faulty pickup). Whatever the error, it shall be corrected before proceeding
with the residual check.

D.4.2.4 Remove the trial mass and attach it to each of the trial positions in turn (that is, 60°, 120°, 180°, 240°
and 300° from the initial trial mass position for a six-lobe rotor). Repeat the initial position as a check for
repeatability on the residual unbalance worksheet. All verification shall be performed using only one sensitivity
range on the balance machine.

D.4.2.5 Plot the balancing-machine amplitude readout versus angular location of trial mass (NOT balancing-
machine phase angle) on the polar-plot worksheet for residual unbalance and calculate the amount of residual
unbalance (refer to work sheets, Figures D.4 and D.6). The maximum reading occurs when the trial weight is
placed at the rotor's remaining heavy spot; the minimum reading occurs when the trial weight is placed opposite
the rotor’s heavy spot (light spot). The plotted readings should form an approximate circle around the origin of the
polar chart. The balance machine angular location readout should approximate the location of the trial weight. The
maximum deviation (highest reading) is the heavy spot (represents the plane of the residual unbalance). Blank
work sheets are given in Figures D.1 and D.2.

D.4.2.6 Repeat the steps described in D.4.2.1 through D.4.2.5 for each balance plane. If the specified
maximum allowable residual unbalance has been exceeded in any balance plane, the rotor shall be balanced
more precisely and checked again. If a balance correction is made in any balance plane, then the residual
unbalance check shall be repeated in all balance planes.
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Customer:

Job / Project Number:

OEM equipment S/N:

Rotor identification number:
Repair purchase order number:
Vendor job number:

Correction plane (left or right) — use sketch plane
Balancing speed rev/imin

Maximum rotor operating speed, N rev/min

Static journal mass, W, closest to this correction plane kg b
Trial mass radius, R, the radius at which the trial mass is placed mm in

Calculate maximum allowable residual unbalance, U, .., as per 5.7.3.1 or 5.7.3.3:

Sl units: Unax = 6350 x W = 6 350 x = | |g-mm
N
USC units: Upax = A4x W = 4 x = | | 0z'in
N
Calculate the trial unbalance, U;:
Trial unbalance, Us, is between U, and 2x U, Unnax to 2 X Upax (Selected multiplier is) I:l
S| units: to = g'mm
USC units: to = 0z:in
Calculate the trial mass, W:
. U. . i
Trial mass, W = T - g-mm or 0z'in _ gor
R mm in 0z
Conversion information:
1kg=2.204 6 lbs 10z=28,345¢g
Obtain the test data and complete the table:
Trial mass anqular Balancing mach readout
Position location on rgtor Amplitude Phase angle Sketch the rotor configuration:
g degrees Rotor sketch
1 0°
2 60°
3 120° — —
4 180° aa Al
5 240°
6 300° Left Right
Repeat 1 0° plane plane
Procedure: HALF KEYS USED FOR ROTOR BALANCING
Step 1: Plot the balancing machine amplitude versus trial mass angular (add sketch for clarity if necessary)
rotation on the polar chart (Figure D.2) such that the largest and Location Mass
smallest values fit.
Step 2: The points located on the polar chart should closely approximate a
circle. If they do not, then it is probable that the recorded data are in
error and the test should be repeated.
Step 3: Determine the maximum and minimum balancing amplitude readings.
Step 4: Using the worksheet (Figure D.2), determine the Y and Z values
required for the residual unbalance calculation.
Step 5: Using the worksheet (Figure D.2), calculate the residual unbalance
remaining in the rotor.
Step 6:  Verify that the determined residual unbalance is equal to or less than
the maximum allowable residual unbalance, U, ..
Notes:
1) The trial mass angular location should be referenced to a keyway or some other permanent marking on the rotor. The preferred
location is the once-per-revolution mark (for the phase reference transducer).
2) The balancing machine amplitude readout for the repeat of 1 should be the same as position 1, indicating repeatability.
3) A primary source of error is not maintaining the same radius for each trial mass location.
Balanced by: Date Approved by: Date

Figure D.1 — Residual unbalance worksheet
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Customer:

Job / Project Number:

OEM equipment S/N:

Rotor identification number:

Repair purchase order number:

Vendor job number:

Correction plane (left or right) — use sketch plane

Residual unbalance polar plot

0 15

w
~
[¢;]

Rotor rotation: CCw Phase is laid out: CcCw
cw CW
Calculate Y and Z values:
Maximum amplitude value is: g Minimum amplitude value is: g
0z 0z
Y = (maximum — minimum) / 2 = ( - )/2= g (02)
Z = (maximum + minimum) / 2 = ( + )/2= g (oz)
Residual unbalance left in rotor =
Us X Y / VA
Sl units X / = g'mm
USC units X / = 0z:in

Allowable unbalance tolerance = U, = I:l g-mm I:I oz:in

RESULT: Residual unbalance left in rotor is equal to or less than the allowable unbalance tolerance?
[ Jrass [ Jran

I:l As received I:l Final I:l Other:

Balanced by: Date Approved by: Date

Figure D.2 — Polar-plot worksheet for residual unbalance
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Customer:

Job / Project Number:

OEM equipment S/N:

Rotor identification number:

Repair purchase order number:

Vendor job number:

Correction plane (left or right) — use sketch

Balancing speed

Maximum rotor operating speed, N

Static journal mass, W, closest to this correction plane

Trial mass radius, R, the radius at which the trial mass is placed

Calculate maximum allowable residual unbalance, U,

max: @s per5.7.3.1 0r 5.7.3.3:

ABC Refining Co.

00 - 1234

C —-1234

1234 C 4320

PO 12345678

Shop — 00 — 1234

Left plane
800 |rev/min

6900 |rev/min

530,7 | kg 1170 |Ib
381 |mm 15 in

Sl units: Upax = 6 350 x W = 6350 x 530,7 = | 488,4 | g'mm
N 6900
USC units: Unax = AxX W = 4x 1170 = | 0.678 |02'in
N 6900
Calculate the trial unbalance, U;:
Trial unbalance, Uy, is between U, and 2x U, Upnax o 2xU_ .. (Selected multiplier is)
Sl units: 488,4 to 976,8 = 7814 |g:mm
USC units: 0.678 to 1.356 = 1.085 |oz'in
Calculate the trial mass, Wy
Trial mass, W, = Ur _ 781,4 | g-mm or 1.085 | o0z in _ 2,051 |g or
R 381 |mm 15 in 0.0723 |oz
Conversion information:
1kg =2.204 6 Ibs 10z=28,345¢g

Obtain the test data and complete the table:

. Balancing mach readout

Position Trial mass angular Ambplitud Ph 0

location on rotor mplitude ase angle
g degrees
1 0° 1,60 358
2 60 ° 1,11 59
3 120° 1,58 123
4 180° 2,21 182
5 240° 3,00 241
6 300 ° 2,30 301
Repeat 1 0° 1,58 359

Procedure:

Step 1: Plot the balancing machine amplitude versus trial mass angular
rotation on the polar chart (Figure D.2) such that the largest and
smallest values fit.

Step 2: The points located on the polar chart should closely approximate a
circle. If they do not, then it is probable that the recorded data are in
error and the test should be repeated.

Step 3:  Determine the maximum and minimum balancing amplitude readings.

Step 4: Using the worksheet (Figure D.2), determine the Y and Z values
required for the residual unbalance calculation.

Step 5: Using the worksheet (Figure D.2), calculate the residual unbalance
remaining in the rotor.

Step 6:  Verify that the determined residual unbalance is equal to or less than
the maximum allowable residual unbalance, U, ..

Notes:

Sketch the rotor configuration:
Rotor sketch

Left
plane

Right
plane

HALF KEYS USED FOR ROTOR BALANCING
(add sketch for clarity if necessary)

Location Mass

1) The trial mass angular location should be referenced to a keyway or some other permanent marking on the rotor. The preferred

location is the once-per-revolution mark (for the phase reference transducer).

2) The balancing machine amplitude readout for the repeat of 1 should be the same as position 1, indicating repeatability.
3) A primary source of error is not maintaining the same radius for each trial mass location.

Balanced by: Date Approved by: Date

Figure D.3 — Sample residual unbalance worksheet — Left plane

These are merely examples for illustration purposes only. Each company should develop its own approach. They are not to be considered
exclusive or exhaustive in nature. APl makes no warranties, express or implied for reliance on or any omissions from the information contained
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Customer: ABC Refining Co.
Job / Project Number: 00 - 1234
OEM equipment S/N: C-1234
Rotor identification number: 1234 — C — 4320
Repair purchase order number: PO 12345678
Vendor job number: Shop — 00 - 1234
Correction plane (left or right) — use sketch Left plane
Residual unbalance polar plot
Rotor rotation: X |ccw Phase is laid out: CCw
Cw X Jcw
Calculate Y and Z values:
Maximum amplitude value is: | 3,00 |g Minimum amplitude value is: 1,11 g
Y = (maximum — minimum) / 2 = ( 3,00 - 1,11 )/2= 0,95 g
Z = (maximum + minimum) / 2 = ( 3,00 + 1,11 )/2= 2,06 g
Residual unbalance left in rotor =
UT X Y / Z

Sl units 781 X 0,95 / 2,06 = 359,3 g-mm
USC units 1.085 0.034 / 0.073 = 0.505 0z:in
Allowable unbalance tolerance = U, 488,4 g-mm 0.678 0z:in
RESULT: Residual unbalance left in rotor is equal to or less than the allowable unbalance tolerance?

PASS FAIL

I:I As received I:l Final III Other: w/o trim hardware

Balanced by: CJ, TR*& RC Date 5/24/2000 Approved by: CcC Date 5/24/2000

Figure D.4 — Sample polar-plot worksheet for residual unbalance — Left plane

These are merely examples for illustration purposes only. Each company should develop its own approach. They are not to be considered
exclusive or exhaustive in nature. APl makes no warranties, express or implied for reliance on or any omissions from the information contained
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Customer: ABC Refining Co.

Job / Project Number: 00 - 1234

OEM equipment S/N: C-1234

Rotor identification number: 1234 C 4320

Repair purchase order number: PO 12345678

Vendor job number: Shop — 00 — 1234

Correction plane (left or right) — use sketch Right plane
Balancing speed 800 |rev/min

Maximum rotor operating speed, N 6900 | rev/min

Static journal mass, W, closest to this correction plane 571,5 | kg 1260 |Ib
Trial mass radius, R, the radius at which the trial mass is placed 203 | mm 8 in

Calculate maximum allowable residual unbalance, U, ...

as per5.7.3.10r5.7.3.3:

Sl units: Umax = 6350 x W = 6 350 x 571,5 = | 525,9 | g'mm
N 6900
USCunits: Upax = A4x W = 4x 1260 = | 0.730 | 0z:in
(N) 6900
Calculate the trial unbalance, Us:
Trial unbalance, U, is between U, and 2x U, Upnax to 2 X Uppax (Selected multiplier is)
Sl units: 525,9 to 1051,9 |= 8415 |g:mm
USC units: 0.730 to 1.461 = 1.168 |oz'in
Calculate the trial mass (77):
. 41, . 11 ;i
Trial mass (W;) = Ur _ L3S Jgmm 68 ]oz:in _ 414 |g or
R 203 |mm 8 in 0.146 |oz
Conversion information:
1 kg =2.204 6 Ibs 10z=28,345¢g

Obtain the test data and complete the table:

Trial mass angular Balancing mach readout
Position location on rotor Amplitude Phase angle Sketch the rotor configuration:
g degrees Rotor sketch
1 0° 4,60 3
2 60 ° 4,20 58
3 120° 4,70 121 _‘_
4 180 ° 5,20 180 i il
5 240° 5,80 235
6 300 ° 5,10 301 Left Right
Repeat 1 0° 4,60 2 plane plane
Procedure: HALF KEYS USED FOR ROTOR BALANCING
Step 1: Plot the balancing machine amplitude versus trial mass angular (add sketch for clarity if necessary)
rotation on the polar chart (Figure D.2) such that the largest and Location Mass

smallest values fit.

Step 2: The points located on the polar chart should closely approximate a
circle. If they do not, then it is probable that the recorded data are in
error and the test should be repeated.

Step 3: Determine the maximum and minimum balancing amplitude readings.

Step 4: Using the worksheet (Figure D.2), determine the Y and Z values
required for the residual unbalance calculation.

Step 5: Using the worksheet (Figure D.2), calculate the residual unbalance
remaining in the rotor.

Step 6:  Verify that the determined residual unbalance is equal to or less than

the maximum allowable residual unbalance (U,,,,)-
Notes:
1) The trial mass angular location should be referenced to a keyway or some other permanent marking on the rotor. The preferred
location is the once-per-revolution mark (for the phase reference transducer).
2) The balancing machine amplitude readout for the repeat of 1 should be the same as position 1, indicating repeatability.

3) A primary source of error is not maintaining the same radius for each trial mass location.

Balanced by: Date Approved by: Date

Figure D.5 — Sample residual unbalance worksheet — Right plane

These are merely examples for illustration purposes only. Each company should develop its own approach. They are not to be considered
exclusive or exhaustive in nature. APl makes no warranties, express or implied for reliance on or any omissions from the information contained
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Customer: ABC Refining Co.

Job / Project Number: 00 - 1234

OEM equipment S/N: C-1234

Rotor identification number: 1234 — C — 4320

Repair purchase order number: PO 12345678

Vendor job number: Shop - 00 — 1234

Correction plane (left or right) — use sketch Right plane

Residual unbalance polar plot

Rotor rotation: CCw
Cw
Calculate Y and Z values:
Maximum amplitude value is: | 5,80 |g Minimum amplitude value is: 4,20 g
Y = (maximum — minimum) / 2 = ( 5,80 - 4,20 )/ 2= 0,8 g
Z = (maximum + minimum) / 2 = ( 5,80 + 4,20 ) /2= 5,0 g
Residual unbalance left in rotor =
UT X Y / Z

Sl units 841,5 x 0,8 / 5 = 134,6 g-mm
uscC 1.168 X 0.029 / 0.177 = 0.191 oz'in
Allowable unbalance = Uy, = g-mm 0.730 oz:in
RESULT: Residual unbalance left in rotor is equal to or less than the allowable unbalance tolerance?

PASS [ Jran

I:l As received I:l Final Other: w/o trim hardware

Balanced by: CJ, TR*& RC  Date 5/24/2000 Approved by: CC Date 5/24/2000

Figure D.6 — Sample polar-plot worksheet for residual unbalance — Right plane

These are merely examples for illustration purposes only. Each company should develop its own approach. They are not to be considered
exclusive or exhaustive in nature. APl makes no warranties, express or implied for reliance on or any omissions from the information contained
in this document.
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Typical schematics for pressurized oil systems for flooded screw
compressors

E.1 Requirements for oil systems and oil-system components for flooded and dry screw compressors are
detailed in 5.10.

E.2 Schematics for oil systems for dry screw compressors are covered in ISO 10438.
NOTE For the purposes of this provision, APl 614 is equivalent to ISO 10438.

E.3 Flooded screw compressors incorporate a pressurized reservoir and gas/oil separator(s) in their oil system,
which results in unique arrangements. Some typical arrangements are presented in this annex. The systems
illustrated in Figures E.1, E.2 and E.3 may be modified as necessary and as mutually agreed upon by the
purchaser and the vendor to achieve a system or systems adequate for a particular application.

E.4 Relief valves are illustrated as angle-type, the most common pattern. A straight-through pattern may be
used if it is adequate for the required service conditions.

NOTE The oil separator’s relief valve is shown on the downstream side of the coalescing filter to minimize oil loss during
system depressurization.

E.5 The oil separator supplied on an oil-flooded screw compressor skid package is a specialized piece of
equipment often employing the manufacturer’s proprietary internal design features. It is designed to effectively
remove the oil entrained in the process-gas stream prior to final process-gas discharge from the package. Oil
carryover rates should be agreed by the vendor and the purchaser (see 5.10.3.5.2). In some cases, multiple
stages of oil separation have been employed to achieve lower acceptable oil carryover rates. Typical oil separator
arrangements are shown in Figures E.4 and E.5.

Oil separator orientation may be vertical or horizontal.

E.6 The symbols used on Figures E.1 to E.3 are listed in Table E.1.

Table E.1 — Symbols used on Figures E.1 to E.3

P Pressure instrument PI Pressure indicator
PD Pressure differential instrument PDSLL |Pressure differential switch — Very low
T Temperature instrument TE Temperature element

L Level instrument TSHH | Temperature switch — Very high
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)

11 10

Key

System components Gasl/oil/cooling-water stream

1 inlet scrubber A suction gas

2 strainer B discharge gas and oll

3 compressor C discharge gas

4 slide valve D lubrication and seal oil

5 motor E injection oil

6 oil separator F control oll

7 coalescing element G oil recovery

8 oil pump H relief-valve discharge

9 pressure control valve

10 oil cooler

11 temperature control valve

12 oil filter

Figure E.1 — Typical arrangement 1
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1 P)(T 2

D
10
13
>
©, H
11
12 H
Key

System components Gasl/oil/cooling-water stream
1 inlet scrubber A suction gas
2 strainer B discharge gas and oil
3 compressor C discharge gas
4 slide valve D lubrication and seal oil
5 motor E injection olil
6 oil separator F control ol
7 coalescing element G oil recovery
8 oil pump H cooling water
9 oil pump (stand-by) I relief-valve discharge

10 pressure control valve

11 oil cooler

12 temperature control valve
13 oil filter

Figure E.2 — Typical arrangement 2
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System components Gas/oil/cooling-water stream
1 inlet scrubber A suction gas
2 strainer B discharge gas and oll
3 compressor C discharge gas
4 slide valve D lubrication and seal oil
5 motor E injection oil
6 oil separator F control ol
7 coalescing element G oil recovery
8 oil pump H cooling water
9 oil cooler I relief-valve discharge
10 temperature control valve
11 oil filter

Figure E.3 — Typical arrangement 3

Accessed by account: Purdue University Libraries | Date: Sat May 16 15:30:43 2020 | IP address: 77.111.247.90



112 ROTARY-TYPE POSITIVE DISPLACEMENT COMPRESSORS FOR PETROLEUM, PETROCHEMICAL AND NATURAL GAS INDUSTRIES
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Key

temperature device

oil-to-oil pumps or cooler connection

level gauge (armoured)

oil return from pressure differential control valve
oil fill

coalesced oil drain

discharge gas outlet connection

pressure safety valve

inspection hatch

vent

© 00 NO O WDN PP

=
o

20

11
12
13
14
15
16
17
18
19
20

pressure differential indicator

return from oil pump relief valve

gas and oil from compressor discharge connection
coalescing filter element

electric heater

temperature control device

maximum level

normal level

minimum level

drain

Figure E.4 — Oil separator with internal coalescer chamber
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Key
1 temperature device 12 return from oil pump relief valve
2 oil-to-oil pumps or cooler connection 13 gas and oil from compressor discharge connection
3 level gauge (armoured) 14 coalescing filter element
4 oil return from pressure differential control valve 15 electric heater
5 oil fill 16 temperature control device
6 coalesced oil drain 17 maximum level
7 discharge gas outlet connection 18 normal level
8 pressure safety valve 19 minimum level
9 inspection hatch 20 drain
10 vent 21 demister pad
11 pressure differential indicator

Figure E.5 — Oil separator with external coalescer chamber
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Annex F
(informative)
Materials and their specifications for rotary compressors

CAUTION — Table F.1 is intended as a general guide. See 5.11.1.1 and 5.11.1.2. It should not be used
without a knowledgeable review of the specific services involved.

Table F.1 — Materials and their specifications for rotary compressors

Temperature limits of
Material materials®
application
Component Material Specification Form °C °F
DS =dry screw Min. | Max. | Min. Max.
OF = oil-flooded
Casing Gray iron ASTM A278 class 40 OF Cast -29 | 260 | -20 500
(cast) Gray iron EN 1561 GJL-250 OF & DS Cast | —10| 250 | 14 | 482
Gray iron JIS G 5501 FC250 OF Cast —-29 | 232 | —20 450
Gray iron JIS G 5501 FC300 OF & DS Cast -29 | 232 | -20 450
Gray iron JIS G 5501 FC350 OF Cast —-29 | 232 | -20 450
Ductile iron ASTM A395, grade 60 OF Cast -29 | 260 | -20 500
Ductile iron EN 1563 GGG 40.3 DS Cast —-20 | 300 | -4 572
Ductile iron EN 1563 GJS-400-15 OF & DS Cast -10 | 250 14 482
Ductile iron EN 1563 GJS-400-18-LT OF & DS Cast —-20 | 300 -4 572
Steel ASTM A216 grade WCB DS & DS Cast —29 | 400 | -20 750
Steel EN 10213 (all parts) GP240 GH OF & DS Cast —10 | 300 14 572
Steel EN 10213 (all parts) GS-21Mn5 OF Cast —-46 | 343 | -51 649
Steel JIS G 5152 SCPL1 OF Cast —-45 | 350 | —49 662
Steel JIS G 5152 SCPL11 OF & DS Cast —-60 | 350 | —76 662
Steel JIS G 5152 SCPL21 OF Cast —-75 | 200 |-103| 392
Steel JIS G 5152 SCPL31 OF Cast —100| 200 |-148| 392
Steel JIS G 5202 SCW480 OF & DS Cast —-29 | 399 | —20 750
Steel JIS G 5121 SCS13 DS Cast —-196 | 350 |—-321| 662
Stainless steel | ASTM A351 grades CF3, CF3M, CF8, DS Cast —196 | 343 (-320| 650
CF8M
Stainless steel | ASTM A351 grade CF3, CF3M DS Cast —195| 345 (-319| 653
Stainless steel |ASTM A743 grade CA6 - NM DS Cast —195| 345 [-319| 653
Stainless steel | EN 10213 (all parts) GX3 CrNiMo13-4 DS Cast —-105| 300 [-157| 572
EN 10213 (all parts) GX5CrNiMoNb19-11-

Stainless steel |2 DS Cast —200| 300 |-328| 572
Stainless steel [JIS G 5121 SCS14 DS Cast —196| 350 |—-321| 662
Stainless steel |JIS G 5121 SCS5/13Cr-4Ni DS Cast —-196 350 |-321| 662
Shaft Ductile iron JIS G 5502 FCD700 OF Cast —-29 | 350 | —20 662
Steel AISI 1030-1035 OF Forged | —29 [ 399 | —-20 750
Steel AISI 1040-1050 OF & DS Forged | —29 | 343 | -20 650

Steel ASTM A350 LF2 OF Forged —45 - 49
Steel ASTM A668 class D - 1030 carbon steel DS Forged —-29 | 399 | -20 750
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Table F.1 (continued)
Temperature limits of
Material materials®
application
Component Material Specification Form °C °F
DS = dry screw Min. | Max. | Min. Max.
OF = oil-flooded

Shaft Steel EN 10083 (all parts) 25 CrMo4 DS Forged -10 | 300 14 572
(continued) I o EN 10083 (all parts) C45N OF Forged | —29 | 399 | —20 | 750
Steel JIS G 4051 S30C OF & DS Forged | —10 | 450 14 842
Steel JIS G 4051 S45C OF Forged —-10 | 450 14 842
Steel JIS G 4051 S55C OF Forged | —10 | 450 14 842
Steel JIS G 4105 SCM430 DS Forged | —30 [ 400 | —22 752
Steel SAE1137 OF Forged — — — —
Stainless steel |ASTM A473 type 304L DS Forged |-196| 400 |-321| 752
Stainless steel |ASTM A473 type 316L DS Forged |—-196| 400 |-321| 752
Stainless steel | ASTM A479 class 1 Type 410 DS Bar —-59 | 345 | -75 650
Stainless steel | EN 10088 (all parts) X3CrNiMo 13-4 DS Forged |—-105| 300 |-157| 572
Stainless steel | EN 10088 (all parts) X17CrNil6-2 DS Forged — — — —
Stainless steel | JIS G 3214 SUS F 6NM/13Cr-4Ni DS Forged |—-105| 300 |-157| 752
Stainless steel |JIS G 3214 SUS304 DS Forged |-196| 400 |-321| 752
Stainless steel |JIS G 3214 SUS316 DS Forged |—-196| 400 |-321| 752
Stainless steel |JIS G 3214 SUS405 DS Forged —10 | 400 14 752
Rotor body | Ductile iron JIS G 5502 FCD600 OF Cast -29 | 260 | —-20 500
Ductile iron JIS G 5502 FCD700 OF Cast —-29 | 350 | —20 662
Steel AISI 1030-1045 OF & DS Forged | —29 | 399 | —20 750
Steel ASTM A350 LF2 OF Forged —45 | 149 | —-49 300
Steel ASTM A668 class D - 1030 carbon steel DS Forged —-29 | 399 | -20 750
Steel EN 10083 (all parts) 25CrMo 4 DS Forged -10 | 300 14 572
Steel EN 10083 (all parts) C45N OF Forged —-29 | 399 | -20 750
Steel JIS G 3221 SFCM 930S OF Forged —29 | 399 | -20 750
Steel JIS G 4051 S30C OF & DS Forged | —10 | 450 14 842
Steel JIS G 4051 S45C OF Forged —-10 | 450 14 842
Steel JIS G 4051 S55C OF Forged | —10 | 450 14 842
Steel JIS G 4105 SCM430 OF Forged | —30 [ 400 | —22 752
Steel SAE1137 OF Forged — — — —
Stainless steel |ASTM A473 tYPE 431 DS Forged — — — —
Stainless steel | ASTM A473 type 304L DS Forged |—-196| 400 |-321| 752
Stainless steel |ASTM A473 type 316L DS Forged |-196| 400 |-321| 752
Stainless steel | ASTM A479 class 1 Type 410 DS Bar —-59 | 345 | -75 650
Stainless steel | EN 10088 (all parts) X3CrNiMo 13-4 DS Forged |-105| 300 |-157| 572
Stainless steel |JIS G 3214 SUS 405 DS Forged -10 | 400 14 752
Stainless steel | JIS G 3214 SUS F 6NM/13Cr-4Ni DS Forged |-105| 300 |-157| 572
Stainless steel |JIS G 3214 SUS304 DS Forged |—-196| 400 |-321| 752
Stainless steel |JIS G 3214 SUS316 DS Forged |-196| 400 |-321| 752
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Table F.1 (continued)

Temperature limits of

Material materials®
application
Component Material Specification Form °C °F
DS =dry screw Min. | Max. | Min. Max.
OF = oil-flooded

Pulsation Ductile iron EN 1563 GGG40.3 DS Cast —-20 | 300 | -4 572
devices  Isiel ASTM A516-60 DS Pae | — | — | — | —
Steel ASTM A516-70 made to A 593 OF & DS Plate [-46°| — |-50°| —
Steel ASTM A105 OF & DS Forged -29 — -20 —
Steel ASTM A106B OF & DS Pipe -29 — | -20 —
Steel ASTM A516 grade 70 DS Plate — 46 — 0 —
Steel EN 10025 (all parts) S235JRG2-1 DS Plate —10 | 400 14 752
Steel EN 10213 (all parts) GP240 GH DS Cast -10 | 300 14 572
Steel EN 10216 (all parts) P265 GH/HII DS Plate —10 | 400 14 752
Steel JIS G 3103 SB410 OF & DS Plate 0 350 32 662
Steel JIS G 3103 SB480 OF & DS Plate 0 350 32 662
Steel JIS G 3106 SM400B OF & DS Plate 0 350 32 662
Steel JIS G 3115 SPV235 OF & DS Plate —10 | 350 14 662
Steel JIS G 3115 SPV315 OF & DS Plate —10 | 350 14 662
Steel JIS G 3454 STPG370-S OF & DS Pipe —10 | 350 14 662
Stainless steel |ASTM A213 TP316L DS Plate — — — —
Stainless steel | ASTM A312 type 316 DS Pipe -195| — [-320 —
Stainless steel |ASTM A312 types 304 and 316 OF & DS Pipe -195| — [-320 —
Stainless steel |ASTM A240 - type 316 DS Plate -195| — [-320 —
Stainless steel | ASTM A333 - grade 6 DS Pipe — 46 — -50 —
Stainless steel | EN 10088 (all parts) X5CrNi18-10 DS Plate —-196 | 400 |[-321| 752
Stainless steel | EN 10088 (all parts) X5CrNiMo17-12-2 DS Plate —-196 | 400 [-321| 752
Stainless steel | EN 10088 (all parts) X6CrNiMoTi17-12-2 DS Plate —-196 | 400 [-321| 752
Stainless steel | EN 10088 (all parts) X6CrNiTi18-10 DS Plate —-10 | 400 14 752
Stainless steel | EN 10213 (all parts) GX3 CrNiMo13-4 DS Cast —-105| 300 |[-157| 572
Stainless steel |JIS G 4304 SUS304 OF & DS Plate —-196 ( 400 |-321| 752
Stainless steel |JIS G 4304 SUS316 OF & DS Plate —196 | 400 |-321| 752

a
b

The operating temperature limits of the compressor may be different, but shall be within the temperature limits of the materials.

Shall be impact tested for the operating temperature.
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Annex G
(informative)

Typical mounting-plate arrangements

The figures in this annex show the arrangement for soleplates (Figure G.1) and baseplates (Figure G.2).

1

-

——

Key

subplate
mounting plate
capscrew

optional full-bed
grout level

anchor bolt

6 anchor-bolt-
sleeve grout
seal

7 shims

8 levelling
jackscrew

9 grout level for
shim access

10 levelling plate
11 epoxy grout
12 non-bonding fill

13 anchor-bolt
sleeve

A W NP

(&)

Figure G.1 — Typical mounting-plate arrangement — Soleplate with subplate
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1 2

[ 1 I | | Y [ 1
N T ] == X AV
14 A
s
13
Key
1 subplate 8  baseplate mounting pad
2 baseplate beam 9 levelling jackscrew
3  capscrew 10 grout level for shim access
4  optional full-bed grout level 11 levelling plate
5  anchor bolt 12 epoxy grout
6 anchor-bolt-sleeve grout seal 13 non-bonding fill
7  shims 14 anchor-bolt sleeve

Figure G.2 — Typical mounting-plate arrangement — Baseplate with subplate
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Annex H
(informative)

Inspector’s checklist

ltem Reference . Date Inspected Status
subclause inspected by

Material inspection 7.2.2
Piping fabrication and installation 6.5.1.1,6.5.4.2
Hydrostatic test 7.3.2
Heat run 7.3.35
Mechanical running test 7.3.3
Gas leakage test 7.3.3.4.3
Optional tests:
Performance test 7.3.4.2
Complete unit test 7.3.4.3
Deceleration test 7.34.4
Tandem test 7.345
Gear test 7.3.4.6
Helium test 7.3.4.7
Sound-level test 7.34.8
Auxiliary-equipment test 7.3.4.9
Post-test inspection 7.3.4.10
Full-pressure / full-load / full-speed test 7.3.4.11
Inspection of hub / shaft fit for hydraulically
mounted couplings 73.4.12
Spare parts test 7.3.4.13
Additional test — as specified
Examination of internals for cleanliness: 723

Piping

Oil reservoir

Bearing housings

Gear housings

Coolers

Filters

Other
Nameplate and rotation arrows 5.12
Overall dimensions and connection locations?
Flange dimensions and finish@
Anchor bolt layout and size?
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Reference Date Inspected

Item subclause inspected by Status
Preparation for shipment
Corrosion protection — exterior ;jg gg
Corrosion protection — interior 7.4.3¢)
Corrosion protection — lubricated surfaces 7.4.3d)
7.4.3 Q)
Closures of all openings 7.4.3 h)
7.4.31)
Equipment nameplate data 5.124
Equipment identification 7.4.3))
Piping connections identification (tagging) 7.4.4

Additional inspections — as required

&  Check against certified drawings.
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Annex |
(informative)

Typical vendor drawing and data requirements

.1 General

This annex consists of a distribution record (schedule), followed by a representative description of the items that
are presented alpha-numerically in the schedule.
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Rotary-type positive-displacement ;Ob No-l — gem No.
compressor vendor drawing and DZ?: : Riv No.
data requirements
— Proposal & Bidder shall furnish copies of data for all items indicated by an X.
— Review P Vendor shall furnish copies and transparencies of drawings and data as indicated.
— Final ° Vendor shall furnish copies and transparencies of drawings and data as indicated.
Vendor shall furnish operating and maintenance manuals.

Final — Received from vendor
Distribution Record Due from vendor €

Review — Returned to vendaqr
Review — Received from vendor

Review — Due from vendor ©

Document ‘
Certified dimensional outline drawing and list of connections

Cross-sectional drawings and bill of materials
Rotor-assembly drawings and bill of materials
Thrust-bearing-assembly drawing and bill of materials
Journal-bearing-assembly drawings and bill of materials
Seal-assembly drawing and bill of materials
Coupling-assembly drawing and bill of materials
Seal-oil schematic and bill of materials
Seal-oil-assembly drawing and list of connections
Seal-oil-component drawing and data

AGIEEEREE

~[=

Lube-oil/control-oil schematic and bill of materials
. Lube-oil-system assembly and arrangement drawings
m.  Lube-oil-component drawings and data
n.  Oil-separator-vessel arrangement
0. Injection-system schematic
p.  Electrical and instrumentation schematics and bill of materials
g. Electrical and instrumentation arrangement drawing and list of
connections
r. Inlet capacity, power, and discharge temperature versus

compression ratio and speed

Starting torque versus speed

Vibration-analysis data

Lateral critical-speed analysis report

Torsional critical-speed analysis report
Transient torsional critical-speed analysis report
Allowable flange loadings

y.  Coupling alignment diagram

x|s[<[e]~]o

a It is not necessary that proposal drawings and data be certified or as-built.

b Purchaser shall indicate in this column the time frame for submission of materials using the nomenclature given at the end of this
form.

¢ Bidder shall complete these two columns to reflect the actual distribution schedule and include this form with the proposal.
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Rotary-type positive-displacement ;Ob N°-2 — 'Btem No.
compressor vendor drawing and DZ?: 2 RZV No.
data requirements
— Proposal & Bidder shall furnish copies of data for all items indicated by an X.
—Review P Vendor shall furnish copies and transparencies of drawings and data as indicated.
— Final P Vendor shall furnish copies and transparencies of drawings and data as indicated.
Vendor shall furnish operating and maintenance manuals.

Final — Received from vendor
Distribution Record Due from vendor ©

Review — Returned to vendqr
Review — Received from vendor

Review — Due from vendor €

v v v Document vV Vv

z.  Weld procedures

aa. Certified pressure test logs

bb. Mechanical running test logs

cc. Performance test logs

dd. Rotor balancing logs

ee. Rotor mechanical and electrical runout

ff.  As-built datasheets

gg. As-built dimensions and/or data

hh. Silencer drawings and data

ii. Intercoolers/aftercoolers drawings and data

i Non-destructive test procedures and acceptance criteria
kk. Procedures for special and optional tests (see 7.3.4)
Il. Installation manual

mm. Operating and maintenance manuals

nn. Spare parts recommendation

00. Engineering, fabrication and delivery schedule (progress reports)
pp. List of drawings

qg. Shipping list

rr.  List of special tools furnished for maintenance

ss. Technical data manual

tt.  Materials Safety Datasheets

uu. Preservation, packaging, and shipping procedures
vv. Bearing babbitt strength versus temperature curves

a It is not necessary that proposal drawings and data be certified or as-built.

b Purchaser shall indicate in this column the time frame for submission of materials using the nomenclature given at the end of this
form.

¢ Bidder shall complete these two columns to reflect the actual distribution schedule and include this form with the proposal.

Permission to proceed with manufacture without purchaser's review of drawings (if granted) should be stated in
the purchase order.

NOTE For a detailed explanation of drawing and data requirements, see Clause 1.2.

Address for shipment of all
drawings and data:

Nomenclature:
S — number of weeks prior to shipment
F — number of weeks after firm order
D — number of weeks after receipt of approved drawings

Date Vendor reference
Signature

(Signature acknowledges receipt of all instructions)
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.2 Documents
The following list describes the items that are presented alpha-numerically in I.1:

a) certified dimensional outline drawing, including
1) size, rating, and location of all customer connections,
2) approximate overall and handling masses,
3) overall dimensions, maintenance clearances and dismantling clearances,
4) shaft centreline height,

5) dimensions of baseplates (if furnished), complete with diameter, number and locations of bolt holes and
thickness of metal through which bolts must pass, and recommended clearance, centres of gravity and
details for foundation design,

6) location of silencers (if furnished),

7) direction of rotation;
b) cross-sectional drawings and bill of materials, including

1) journal-bearing clearances and tolerance,

2) rotor float (axial),

3) seal clearances (shaft and internal labyrinth) and tolerance,
4) lobe clearances,

5) timing gear clearances;

c) rotor-assembly drawing, including
1) axial position from active thrust collar face to
i) each lobe end,
i) each radial probe,
iii) each journal-bearing centreline,
iv) phase-angle notch,

v) coupling face or end of shaft,

2) thrust-collar assembly details, including
i) collar-shaft fit with tolerance,
if) concentricity (or runout) tolerance,
iii) required torque for locknut,
iv) surface finish requirements for collar faces,

v) preheat method and temperature requirements for “shrunk-on” collar installation,
3) dimensioned shaft end(s) for coupling mounting(s),

4) Dill of materials;
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d)

e)

)
h)

)

thrust-bearing-assembly drawing and bill of materials;

journal-bearing-assembly drawing and bill of materials;

seal-assembly drawing and bill of materials;

coupling-assembly drawing and bill of materials, including allowable misalignment tolerances;

seal-oil schematic, including

1) steady-state and transient oil flows and pressures,

2) control, alarm and trip settings,

3) heat loads,

4) utility requirements, including electrical, water and air,
5) pipe, valve and orifice sizes,

6) instrumentation, safety devices and control schemes,
7) control valve cv,

8) bill of materials;

seal-oil-assembly drawing and list of connections; arrangement, including size, rating and location of all
customer connections;

seal-oil component drawings and data, including

1) for pumps and drivers:
i) certified dimensional outline drawing,
i) cross-section and bill of materials,
iii) mechanical-seal drawing and bill of materials,

iv) completed data forms for pumps and drivers,

2) for overhead tank, reservoir and drain tanks:
i) fabrication drawings,
i)  maximum, minimum and normal liquid levels,

iii) design calculations,

3) for coolers and filters:
i) fabrication drawings,

i) completed data form for cooler(s),

4) for instrumentation:
i) controllers,
i) switches,
iii) control valves,

iv) gauges;
Accessed by account: Purdue University Libraries | Date: Sat May 16 15:30:43 2020 | IP address: 77.111.247.90



AP| STANDARD 619/ISO 10440-1 127

K) lube-oil/control-oil schematics and bills of materials, including
1) steady-state and transient oil flows and pressures,
2) control, alarm and trip settings,
3) supply temperature and heat loads,
4) utility requirements including electrical, water and air,
5) pipe, valve and orifice sizes,
6) instrumentation, safety devices and control schemes (including slide valve if applicable),
7) control valve, cv;
[) lube-oil-assembly drawing, including size, rating, and location of all customer connections;
m) lube-oil component drawings and data, including
1) for pumps and drivers:
i) certified dimensional outline drawing,
i) cross-section and bill of materials,
iii) mechanical seal drawing and bill of materials,
iv) performance curves for centrifugal pumps,
v) completed data forms for pumps and drivers,
2) for coolers, filters, and reservoir:
i) fabrication drawings,
i)  maximum, minimum and normal liquid levels in reservoir,
iii) completed data form for cooler(s),
3) for instrumentation:
i) controllers,
i) switches,
iii) control valves,
iv) gauges;
n) oil-separator-arrangement drawing, including
1) outline drawing,
2) details of internals,

3) ASME code calculations,

0) injection-system schematic and bill of materials, including steady-state and transient flows and pressures at
each use point;
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p)

a)
r

B

u)

v)

electrical and instrumentation schematics, including

1) vibration warning and shutdown limits,

2) bearing-temperature warning and shutdown limits,
3) lube-oil-temperature warning and shutdown limits,

4) bill of materials;
electrical and instrumentation arrangement drawing and list of connections;

inlet capacity, brake horsepower and discharge temperature versus compression ratio and speed shall be
shown for each casing; compressors with variable-speed drivers shall have curves for 80 %, 90 %, 100 %
and 105 % of rated speed;

speed-versus-torque curve, including load inertia where an electric motor driver is supplied. Both curves shall
be shown on the same sheet;

vibration analysis data, including

1) number of lobes,
2) number of pockets,
3) number of teeth, for gears and gear-type couplings,

lateral critical speed analysis, including
1) method used,
2) graphic display of bearing and support stiffness and its effect on critical speeds,
3) graphic display of rotor response to unbalance,
4) graphic display of overhung moment and its effect on critical speed,
5) journal static loads,
6) stiffness and damping coefficients,
7) tilting-pad geometry and configuration, including
i) padangle,
i) pivot clearance,
iii) pad clearance,
iv) preload,;
torsional critical-speed analysis, including, but not limited to, the following:
1) method used,
2) graphic display of mass-elastic system,

3) tabulation identifying the mass-moment torsional stiffness for each component in the mass-elastic
system,

4) graphic display of exciting sources (revolutions per minute),

5) graphic display of torsional critical speeds and deflections (mode shape diagrams);
Accessed by account: Purdue University Libraries | Date: Sat May 16 15:30:43 2020 | IP address: 77.111.247.90



AP| STANDARD 619/ISO 10440-1 129

w) transient torsional analysis for all synchronous motor-driven units;

x) allowable flange loading(s) for all customer connections, including anticipated thermal movements referenced
to a defined point;

y) alignment diagram, including cold and transient alignments and recommended misalignment limits during
operation;

z) weld procedures for fabrication and repair;

aa) hydrostatic test logs and gas-leak test logs;

bb) mechanical run test logs, including, but not limited to, the following:
1) oil flows, pressures and temperatures,

2) vibration, including X-Y plot of amplitude and phase angle versus revolutions per minute during start-up
and coastdown,

3) bearing-metal temperatures,
4) observed critical speeds (if any),
5) if specified, tape recordings of real-time vibration data;
cc) performance test logs and report in accordance with 1ISO 1217,
dd) rotor-balance logs, including a residual unbalance report in accordance with Annex D;
ee) rotor combined mechanical and electrical runout in accordance with 5.7.3.8;
ff) as-built datasheets;
gg) as-built dimensions and data, including
1) shaft or sleeve diameters at
i) thrust collar,
ii) each seal component,
iii) each rotor,
iv) each labyrinth,
v) each journal bearing,
2) each labyrinth bore,
3) each bushing seal component,
4) each journal-bearing inside diameter,
5) thrust-bearing axial runout,
6) thrust-bearing, journal-bearing and seal clearances,
7) metallurgy and heat treatment for
i) shafts,

i) thrust collars,
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hh) silencer drawings and data, including
1) outline drawing,

2) datasheets, including dynamic-insertion losses for each octave band, pressure losses and materials of
construction,

3) ASME design calculations;
ii) intercooler/aftercooler drawings and data including outline drawing;

ji) non-destructive test procedures and acceptance criteria as itemized on the purchase order datasheets or the
vendor drawing and data requirements form;

kk) procedures for any special or optional tests (see 7.3.4);
Il) installation manual describing the following (see 8.3.5.2):
1) storage procedures,
2) foundation plan,
3) grouting details,
4) setting equipment, rigging procedures, component masses and lifting diagrams,
5) coupling alignment diagram [per item y) above],
6) piping recommendations, including allowable flange loads,
7) composite outline drawings for the driver/driven-equipment train, including anchor-bolt locations,
8) dismantling clearances;
mm) operating and maintenance manuals describing the following:
1) start-up,
2) normal shutdown,
3) emergency shutdown,
4) operating limits, other operating restrictions and a list of undesirable speeds from zero to trip,
5) lube-oil recommendations and specifications,
6) routine operational procedures, including recommended inspection schedules and procedures,
7) instructions for
i) disassembly and reassembly of rotor in casing,
i)  rotor unstacking and restacking procedures,

iii) disassembly and reassembly of journal bearings (for tilting-pad bearings, the instructions shall
include go/no-go dimensions with tolerances for three-step plug gauges),

iv) disassembly and reassembly of thrust bearing,
v) disassembly and reassembly of seals (including maximum and minimum clearances),

vi) disassembly and reassembly of thrust collar,
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vii) wheel reblading procedures,
viii) boring procedures and torque values,
8) performance data, including
i) curve showing certified shaft speed versus site rated power,
i) curve showing ambient temperature versus site rated power,
iii) curve showing output-power shaft speed versus torque,
iv) curve showing incremental power output versus water/steam-system injection rate (optional),
v) heat-rate correction factors (optional),
vi) thrust-bearing performance data,
9) vibration analysis data, per item t) to item w) above,
10) as-built data, including
i) as-built datasheets,
i) as-built dimensions or data, including assembly clearances,
iii) hydrostatic test logs, per item aa) above,
iv) mechanical running test logs, per item bb) above,
v) rotor-balancing logs, per item dd) above,
vi) rotor mechanical and electrical runout at each journal, per item ee) above,
vii) physical and chemical mill certificates for critical components,
viii) test logs of all specified optional tests,
11) drawings and data, including
i) certified dimensional outline drawing and list of connections,
ii) cross-sectional drawing and bill of materials,
iii) rotor-assembly drawings and bills of materials,
iv) thrust-bearing-assembly drawing and bill of materials,
v) journal-bearing-assembly drawings and bills of materials,
vi) seal-component drawing and bill of materials,
vii) lube-oil schematics and bills of materials,
viii) lube-oil-assembly drawing and list of connections,
ix) lube-oil-component drawings and data,
X) electrical and instrumentation schematics and bills of materials,

xi) electrical and instrumentation assembly drawings and list of connections,
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Xii) governor and control- and trip-system data,
xiii) trip- and throttle-valve construction drawings;

nn) spare-parts list with stocking-level recommendations, in accordance with 8.3.4;

00) progress reports and delivery schedule, including vendor buy-outs and milestones. The reports shall include
engineering, purchasing, manufacturing and testing schedules for all major components. Planned and actual
dates and the percentage completed shall be indicated for each milestone in the schedule;

pp) list of drawings, including latest revision numbers and dates;

gq) shipping list, including all major components that will be shipped separately;

rr) list of special tools furnished for maintenance (see 6.10);

ss) technical-data manual, including the following:

1) as-built purchaser datasheets per item ff) above,
2) certified performance curves per item cc) above,
3) drawings in accordance with 8.2.2,
4) as-built assembly clearances,
5) spare-parts list in accordance with 8.3.4,
6) vibration data per item 1) above,
7) reports or diagram as per items u), v), w), y), bb), cc), dd) and ee) above,
8) API datasheets;
tt) material safety datasheets;

uu) preservation, packaging and shipping procedures;

vv) bearing babbitt strength-versus-temperature curves.
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