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Petroleum industry - Explosion proof rotary electrical
machines - Part 1: Asynchronous electrical motors - Code
of practice
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1- International Organization for Standardization

2- International Electrotechnical Commission

3- International Organization for Legal Metrology (Organisation Internationale de Metrologie Legals)
4- Contact point

5- Codex Alimentarius Commission
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2-1 API 541, Form-wound squirrel-cage induction motors—500 horsepower and larger
2-2 API 670, Machinery protection systems
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Lol 00 12995 APT 670:2000
2-3 ASTM B117, Standard practice for operating salt spray (Fog) apparatus

2-4 ASTM D3359, Standard test methods for measuring adhesion by tape test
2-5 [EC 60027-1, Letters symbols to be used in electrical technology — Part 1: General
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2-6 IEC 60027-4, Letters symbols to be used in electrical technology — Part 4: Rotating electric
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2-8 IEC 60034-2-1, Rotating electrical machines — Part 2-1: Standard methods for determining losses
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2-9 [EC 60034-2-2, Rotating electrical machines — Part 2-2: Specific methods for determining
separate losses of large machines from tests
2-10 IEC 60034-2-3, Rotating electrical machines — Part 2-3: Specific methods for determining
losses and efficiency of converter-fed AC induction motors
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2-11 IEC 60034-5, Rotating electrical machines — Part 5: Degrees of protection provided by the
integral design of rotating electrical machines (IP code) — Classification
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2-12 1EC 60034-6, Rotating electrical machines — Part 6: Methods of cooling (IC code)
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2-13 IEC 60034-7, Rotating electrical machines — Part 7: classification
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2-14 IEC 60034-8, Rotating electrical machines — Part 8: Terminal markings and direction of
rotation
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2-16 IEC 60034-11, Rotating electrical machines — Part 11: Thermal protection
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2-17 1EC 60034-12, Rotating electrical machines — Part 12: Starting performance of single-speed
three-phase cage induction motors
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2-18 IEC 60034-14, Rotating electrical machines — Part 14: Mechanical vibration of certain

machines with shaft heights 56mm and higher — Measurement, evaluation and limits of vibration
severity
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2-19 IEC 60034-15, Rotating electrical machines — Part 15: Impulse voltage withstand levels of
form-wound stator coils for rotating a.c. machines
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2-20 IEC 60034-23, Rotating electrical machines — Part 23: Specification for the refurbishing of
rotating electrical machines
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2-21 IEC 60034-26, Rotating electrical machines — Part 26: Effects of unbalanced voltages on the
performance of three-phase cage induction motors
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2-22 1EC 60034-30-1, Rotating electrical machines — Part 30-1: Efficiency classes of line operated
AC motors (IE code)

2-23 1EC 60034-30-2, Rotating electrical machines — Part 30-2: Efficiency classes of variable speed
AC motors (IE code)
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2-24 1EC 60034-31, Rotating electrical machines — Part 31: Selection of energy-efficient motors
including variable speed applications- Application guide

2-25 IEC 60034-32, Rotating electrical machines — Part 32: Measurement of stator end-winding
vibration at form-wound windings

2-26 IEC 60038, IEC standard voltages
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2-27 1EC 60050 (All Parts), International electrotechnical vocabulary
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2-28 IEC 60072-1, Dimensions and output series for rotating electrical machines Part 1: Frame
numbers 56 to 400 and flange numbers 55 to 1080
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el 00

2-29 IEC 60072-2, Dimensions and output series for rotating electrical machines Part 2: Frame
numbers 355 to 1000 and flange numbers 1180 to 2360
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2-30 IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements
2-31 IEC 60079-1, Explosive atmospheres — Part 1: Equipment protection by flameproof enclosures
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2-32 1EC 60079-2, Explosive atmospheres — Part 2: Equipment protection by pressurized enclosure
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2-33 1EC 60079-7, Explosive atmospheres — Part 7: Equipment protection by increased safety “e
ool b g cladlos -V e — jloxail BB gladagmes AYAR JLo 00+ 0-Y o,leds o)l Lo o lusliul — g59T0b
el 0as 13595 TEC 60079-7: 2007 s ikl 5l osliul b € azily 241581

2-34 1EC 60079-14, Explosive atmospheres — Part 14: Electrical installations design, selection and
erection
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2-35 1EC 60079-15, Explosive atmospheres — Part 15: Equipment protection by type of protection
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2-36 IEC 60079-17, Explosive atmospheres — Part 17: Electrical installations inspection and
maintenance

2-37 1EC 60894, Guide for test procedure for the measurement of loss tangent of coils and bars for
machine windings
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2-38 IEC TC 60034-27, Rotating electrical machines — Part 27: Off-line partial discharge
measurements on the stator winding insulation of rotating electrical machines

YV o5 S S sloaile A FAY Lo ANSO-IEC-TS 60034-27 o,les ol Lo o Jasliel — (g 570l
S lastil 5l eolaiwl Ly oyls )5 L,}S\.:J.SJ‘ slaiile jo gl e Ble 69, Sy adss Lz g0 slas 5ol
Sl 00l 905 IEC 60034-27:2006

2-39 IEEE 841, IEEE standard for petroleum and chemical industry- Premium — Efficiency, severe-
duty, totally enclosed fan-cooled (TEFC) squirrel cage induction motors-Up to and including 370
kW (500 hp)

2-40 ISO 15, Rolling bearings - Radial bearings - Boundary dimensions, general plan

2-41 ISO 286-1, Geometrical product specifications (GPS) - ISO code system for tolerances on
linear sizes-Part 1: Basis of tolerances, deviations and fits

2-42 1SO 286-2, Geometrical product specifications (GPS) - ISO code system for tolerances on
linear sizes-Part 2:Tables of standard tolerance classes and limit deviations for holes and shafts
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2-43 [IPS-E-EL-110, Engineering standard for hazardous area

2-44 [PS-M-EL-131, Material and equipment standard for low voltage induction motors

2-45 IPS-M-EL-132, Material and equipment standard for medium and high voltage induction
motors

2-46 NEMA MG-1, Motors and generators

2-47 NEMA MG-2, Safety standard and guide for selection, installation, and use of electric motors
and generators

2-48 NEMA MG-3, Sound level prediction for installed rotating electrical machines
A
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2-49 NEMA MG-10, Energy management guide for selection and use of fixed frequency medium ac
squirrel-cage polyphase induction motors

2-50 NEMA MG-11, Energy management guide for selection and use of single-phase motors
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loalds sl diwd g0

ol 59 (sl yg3 gog iU (ygo 3T 1-F

ol 5We Lo ygi gog Sl (4903 -Y Jgu

8 sl o 3 st o905 £ 93] W,
6.3.2 API 541 ' Jsors Insulation-resistance tests \
9.1 IEC 60034-1 Jgeso Resistance of windings (cold) Y
8 IEC 60034-1 Y‘_;Cji Bearing temperature rise at rated power Y
9.1 IEC 60034-1 Jyore No- load current ¥
12 IEC 60034-1 P Locked rotor current N
12 IEC 60034-1 P Locked rotor torque #
A.l IEEE 841 P Speed-torque curve Y
9.1 IEC 60034-1 Jgeso No-load losses A
9.1 IEC 60034-1 Jgezo Direction of rotation q
12 IEC 60034-1 S Full load slip ).
— IEC 60034-14 P Mechanical vibration W
— IEC 60034-9 P Airborne sound power level ‘Y
9.2 IEC 60034-1 Jgexa AC Withstand voltage test VY
8 IEC 60034-1 Y Winding temperature rise at rated power \f
Al IEEE 841 Y Full load current VO
Al IEEE 841 £ Full load speed \#
IEC 60034-2-1 Efficiency at 100% of full load
— IEC 60034-2-2 S Efficiency at 75% of full load \Y
IEC 60034-2-3 Efficiency at 50% of full load
Power factor at 100% of full load
12 IEC 60034-1 S Power factor at 75% of full load YA
Power factor at 50% of full load
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Al IEEE 841 Y Frame paint corrosion resistance \4
Al IEEE 841 S Miscellaneous part corrosion resistance Y-
Al IEEE 841 T Nameplate corrosion resistance v
Al IEEE 841 vualé Insulation resistance at humidity condition vy

(40ll) sl 55 sl s g5 gog iUl (y9051 —Y Jgur

s Jasbewl o s Jaskes! o905 €9 O925)] o,
9.7 IEC 60034-1 Jsere Over speed Test Y
9.5-12 IEC 60034-1 £ Pull-up torque vY
12 IEC 60034-1 T Breakdown torque Yo
Safe operating speed
9.6 IEC 60034-1 Y frame<315 AL
voltage<I kv
Excess current
9.3 IEC 60034-1 &9 voltage<l kv Yy
power<315 kw
9.4 IEC 60034-1 S Excess torque YA
— IEC 60034-5 £ IP test Y4
1- Routine test
2- Type test
3- Special
YU 5 bauwgiio 5Ly 5lo )97 309 yiSIl (33051 Y-F
YU 5 bauwgio 5L sl g gog Sl (yg03T -Y Jgur
s lasbewl o 3 laslew! o905 €95 O925) @,
-An AC high potential test on the stator
6.3.2,1-c winding, space heaters and stator RTD's
6.3.2,1d -Insulation-resistance test &
632.1¢ API 541 | Jyons polarization index for stator winding \
) -Atest of the bearing insulation
6.3.2,1-1
-Insulation resistance test of bearing
RTDs and nonstator RTD's
2-1- Stator winding resistance
9.1 IEC 60034-1 Jyexs 2-2- Resistance tests on resistance Y
temperature detector
8 IEC 60034-1 Yscy’ Bearing temperature rise Y
9.1 IEC 60034-1 Jsere No-load current (each phase) t
12 IEC 60034-1 Y Locked-rotor current N
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12 IEC 60034-1 Y Locked rotor torque 7
6.3.5 API 541 Y Speed-torque curve \4
9.1 IEC 60034-1 Jyexs Direction of rotation A
12 IEC 60034-1 =P Full load slip q

(4ol3) YU g bawgio 5Ly sl y95 909 Sl (yg03l —F Joumr

3 lasbewl o s laslen! o905 €95 O925)] @,
— IEC 60034-14 Jyexs Mechanical vibration \e
— IEC 60034-9 Jsere Noise test at no load N

6.3.0-] Inspection of the bearings and oil supply
o Yoo Before the test: Inspection of the bearings
6.3.2-K API 541 oo . \Y
6391 crush, alignment and clearance
o Inspection of the bearings clearance
AC Withstand voltage test
- : Wy
2 IEC 60034-1 Jyors DC Withstand voltage test (6kv)
8 IEC 60034-1 ol Heat run at max1mum continuous rated Ve
service factor
6.3.5,1 API 541 ol Full load current Vo
— API 541 T Full load speed \F
IEC 60034-2-1 Efficiency at 100% of full load
12 IEC 60034-2-2 &9 Efficiency at 75% of full load VY
IEC 60034-2-3 Efficiency at 50% of full load
Power factor at 100% of full load
12 IEC 60034-1 P Power factor at 75% of full load VA
Power factor at 50% of full load
A2 IEEE 841 T Frame paint corrosion resistance 4
A3 IEEE 841 T Miscellaneous part corrosion resistance Y-
A4 IEEE 841 T Nameplate corrosion resistance A
Insulation resistance at humidity
; " Yy
A5 IEEE 841 £ condition
6.3.2 API 541 Jsere Shaft voltage and current Yy
API 541 Stator Tests-Stator Core Test
6.34,1 Stator Tests-Surge Test
IEC 60034-15 .
— API 541- Stator Tests- Power Factor Tlp—Up Test
6,343 . Stator Tests- Sealed Winding
IEC60894 £ vY
6.3.4,4 API 541 Conformance Test
6.3.4,5 Stator Tests- Stator Inspection Prior to
o API 541 VPI
IEC TC 60034-27 Stator Tests- Partial Discharge Test
12 IEC 60034-1 Y Breakdown torque Yo
6.3,5,3 API 541 ol Unbalanced response test \td
6.3.5,4 API 541 el Bearing housing natural frequency test Yy
9.7 IEC 60034-1 Jsere Over speed test YA
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9.5-12 IEC 60034-1 ree Pull-up torque Y4
9.4 IEC 60034-1 Y Excess torque Y.
— IEC 60034-5 P IP test Y
1- Routine test
2- Type test
3- Special
LI

5 0 pnd 03, oyl 5l BB Jle 9o b aSTas b il ws slegigeg xSIl a5l WIS
b by, bl g bt ask oy

a5 cqzr ey alols g osg Jsed LB IET a3, aiw ol O oo o o5l (il 5l culom sl — gy9T0k

wilge Jlo 0 51> o 3sd 5kl sl ] YL 0o,

Sl Bl F

Bed Cole ) ¥V Jgam slas lasbin] Gleldl b jlaslas sle ygigeg SISO b 4o

S (b -V Jgux

3 lastiwl o )lous Sl b @0,
IPS-M-EL-131 Encl \
IPS-M-EL-132 nelosure
IPS-M-EL-131 Frame size” v
IPS-M-EL-132 ame size
IEC 60072-1
IEC 60072-2 )

IPS-M-EIL-131 Cooling fans Y
IPS-M-EL-132

API 670

IPS-M-EL-131 Vibration ¥
IPS-M-EL-132

API 541 Sound pressure level (Noise) N
API 541

IPS-M-EL-131 Rotor 4
IPS-M-EL-132

IEC 60034-8 Direction of rotation \4
API541

IPS-M-EL-131 Balance A
IPS-M-EL-132

IPS-M-EL-131 Bearing and lubrication q

IPS-M-EL-132
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IEC 60034-1
IPS-M-EL-131 Name plate and rotation arrows \-
IPS-M-EL-132
;3 a5 JEC60079 4 IEC60034 sbas laibin! (5w b iais Conio oz Slawul |0 by s3g0g 55Ul 4l 3

bl 2 a5 s pests Sl 0 slysiges Sl (gl st onls Caillas wilond aseie g8 luilivl o
Sl e S o5 a5 s Ly ogigms Sl i Rele 4 5hs o 4o cilons azsl NEMA o, luib|
5L NEMA s,Jaibeal b 3ot

3ok 5l cblas a5 ¥

5L 55508 2SI (13 IPS-M-EL-132 5 IPS-M-EL-131 (glas sl ) o ;55 o lge coled Cole,
)—0.0.’.0 )95;)._@ LgLQo)L»L._w‘ 9 0l )5.) Ja.“}.o 9 099 ‘50‘)” IP Code Lg‘).' Yl.s 9 L:.w}a.o s;w )l...l5

35,6 buzmo lul i A

Sgs walez IPS-M-EL-131,132 slas,laibiwl 510 o lae 0,515 laze Loyl V-A

A8l o0 IPS-M-EL-131,132 slas laibewl 51 -0 auy jo j55de Loyl i sillas laoes slgn slos J8las> ¥-A
03, 35 ,» sl IPS-M-EL-132 o lsbisl 51 Y-2-V o llae b jgigeg iSUl 00iiS S5 slopinnw ¥-A
g doly> b g hawgid (e g €apnd? 551y

1 )99 gog Sl (g alinb 4

slailisl 5 5 IPS-M-EL-131,132 (slas luslil 51 1-0-V oy llas b ysiges iSI " oo )lS £55 V-4
a5l oo IEC60034-1

sliul 3 5 IPS-M-EL-131,132 (slaslaibisd 51 V-Y-Y an llae bo,siges iSIl T ainy ojlail Y=A
55 )18 Jes S IEC60072-1,2

5o 5 IPS-M-EL-131,132 (glas lasliwl 51 #-1-Y 5 V=1-Y slovsy il Lo ygiges 2SIl il )3 5 5ty F—A
il go IPS-M-EL-132 s bl 51 V-1-Y asy

1- Ingress Protection (IP)
2- Duty Type
3- Frame Size
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APS-M-EL-132 s bl 51 9-A o Jlie 5 de> i V=)o

€598 g lawgio» g5y 0, gl,m g IEEE 841 o libwl € o» g5y 00, gl picules Jolo> Y-
APL 541 s sl

29 Sl (5510 0 0 Sl 50 j9ig09 58l 4T (60,190 40 o IEC60072 o lasliv] : Jliw 5 dn> x> g ol ¥-Ye
35,5 oolawl NEMA MG 1 s lasbiw! slas 5l el ouls az5ls NEMA s jlaite! ol

AEC60079-1 s ,lusliw] Ex “d” g9 sla,55509,550l (51, ¢ IEC 60079-0 o luiliw! (Gasket) ;55,8 F-1
qPS-M-EL-132 s lssbesl 51 Y-9-A a9 IPS-M-EL-131 s, lsbil 51 Y-V-A oty e Joxo 0-)e

dEC 60079-7 s lsbul : d=ls slos #-3-

APL541 s,lssteul 5 V-£-0 o «(Drain) alss V-3

Sy N

sy ailym Jae Mo F3,65 Lol cgr ASTM BI17 s it slas cule,

SHE &L 9 (T Bpiaw 9 (S Sl (Sb WY

«aadg 9 g polae [ oy Sae J8las» ¢ « il Olppas Jolds j9ig05 ,iSdl joe Job Pl gl V1Y
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355 318 Jee S HSGlosy g Loyd,l loo oo 38lg5 8 Slastie ol oaid
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D9 winlgs Joe S IPS-M-EL-131,132
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bl (o0 )

Exd :(Zone 1) \ 4L

Exe Exd:(Zone2) Y a=L
Gy g aib Ex d cblis 4> 0 b Canbios Slgle ¥ 6 il b ygigeg,iSIl 6515 0 ) amb ol =) (5y9T0b
23,5 bl G EX P gg cbli> ax 0 b owjle 5 Loyl 38l5 b Wl oo SlglKa Y 51 5L (sleslss
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