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1 & General
1.1 4i#lHE Preparation purpose

N T AVEATUH BBtk N AR, W2 H & F R st seatistpl, Wt Bk A 1
PR VO PR — B DRSO SO HI RS . B R g—, IRaS el BRI 5 i EOR,
Rl E A E -

In order to standardize the work of professional electrical designers in the project and meet the
requirements of the project contract; basic design data and design data; standards and specifications;
engineering design, document preparation style and equipment selection, and the owner's
requirements for design.

2 FRAERLTE. FrdERI4E Standard specification, standard atlas

BT B FE A EOR BT [ Brobm e, AR AEANER T 557 i) T 3k [ B v o 2 SRS B A DAL 1 2
EICERALE § NS A — F R R, U DARR il 5 ) 2 2% SR e

The basic requirements of the design shall conform to the international standards, including

but not limited to latest edition the international standards indicated below. Where two or more
references define requirements for the same subject, the more restrictive reference shall

govern.

IEC 60034 Rotating electrical machines

IEC 60072 Dimensions and output series for rotating electrical machines

IEC 60079 Electrical apparatus for explosive gas atmospheres

IEC 60085 Thermal evaluation and classification of electrical insulation

IEC 60317 Basic dimensions of winding wires

IEC 60529 Degrees of protection provided by enclosures (IP Code)

IEC 60751 Industrial platinum resistance thermometer sensors.

IEC 60851 Winding wires — Test methods.

IEC 61000 Electromagnetic Compatibility

ISO 15 Rolling bearings-radial bearings- boundary dimensions

ISO 281 Rolling bearings-dynamic load ratings and rating life

ISO 1132 Rolling bearings-tolerances

ISO 1680 Acoustics-Test code for the measurement of airborne noise emitted by rotating
electrical machinery

ISO 1940-1 Mechanical vibration- Balance quality requirements for rotors in a constant (rigid)
state-Part 1: Specification and verification of balance tolerance

T PR e BRI W AE A R E R R A L 3EAT (0, R LB IR AE P B % R A R v
e, BRI, R B AR S R 1 )3 7 T AE X R AR AE, OF SR AR T e T R
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ARSI & AARRRE 2 AT 2 1N o (B, S5 RAESR M AR 35 R SK T S RV« AR AN I b 51T
DES S

Since it is anticipated that purchase of equipment will generally be on a “world-wide” basis
where various codes and standards including the above will prevail, the equipment and materials
will be acceptable provided that their construction conforms to the codes and standards of the
country of the manufacturer which are equal to or higher quality than the above codes and
standards. However, vendor shall inform purchaser of the applied codes, standards and
principal features of his standard design in his quotation.

3 Hit4%f Design Condition

HiE % Environmental Condition

Location Air-conditioned substation building and/or outdoor

Site Ambient Temperature Min : 22 °C Max : 36 °C

Humidity Max: 97.1% Design: 99%

Atmosphere condition Acid, moisture, dusty, rodents, insect, fungus and vermin
Area Classification Non-hazardous

Site Elevation <1000 meter above mean sea level

K444 Electrical Characteristic
HLBIHL
4k # B % %<0.56kW: 220V AC, 1P, 50Hz
EHEL % %<0,55 kW 380VAC 50Hz
0.56kW-<90kW: 380VAC 50Hz
90kW-<200kW&Heavy duty equipment: 380VAC 50Hz soft starter
R A v s s S (2~10A)
Motor
Non critical process<0.56kW: 220V AC, 1P, 50Hz
critical process <0,55 kW 380VAC 50Hz
0.56kW-<90kW: 380VAC 50Hz
90kW-<200kW&Heavy duty equipment: 380VAC 50Hz soft starter
Low Voltage System Grounding: High resistance grounding through 2-10A resistor.

4 FARZER Technical Requirements

4.1 {EKHEHEHL LV Motor

4. 1. 1General

1. TE R E BBIHLN. A IEC 60034, FE50N IE3.

All low voltage electrical motors shall comply with IEC 60034, efficiency class IE3.
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2. frfa LN % IEC BEitgm 5 $2 4t

All motors shall be provided as IEC Design N.

3. KA BN B TH AN G5 AE) N A e 148 5 sl AT IE W IS AT I AN 2 kAR R

Large motors shall be of such design and construction that rotor arcing will not occur during

start-up and normal operation.

4. Fr A FEALRL T AR W PR R P K SO U R N A A

All motors shall be suitable for use in a humid tropical corrosive atmosphere and climatic

conditions at site.

5. A0 A ME, FrasiyLb S1 TAEH| Bt

All motors shall be designed for continuous running duty (S1) with maximum continuous rating

unless otherwise specified.

6. LI i B AP & 13 .

Motor frames shall be provided with an external earthing boss.

7. A SN UAR B %% IEC IM V. 238905, JHil A Bk,

All vertical motors shall be provided with IEC IM V mounting flanges and equipped with canopy.

8. B FFIRE SR W B [m] FEAILAN, A AL 3] e

Rotation of all motors shall be bi-directional except that unidirectional motors may be provided

with specific requirements.

9. HENHL— BN R IE RN 3 o AELRBFAISE RIS O0 R, mT DA i A 9K 3h & B il 2L [ 25’ LY
FERH AL (IES) , Ml Al 222 AfE bl b s aS B i & .

Motors shall generally be of the squirrel cage induction type. Reluctance motors (IE5)

complete with drives or synchronous motors of the brushless type utilizing static type

rectification devices mounted on the motor may be used when economical and practical.

10. K F1 AR AL Bl R G2 1 FENLRL AT 5 R B 25K

Motor that applied variable speed drive system shall comply to the following requirements:

® Motor shall have Inverter duty rating and the service factor shall be 1.15.

® Motors shall comply with IEC 60034-25.

® Motor turn to turn insulation shall rated for peak voltage due to rapid switching of the VSD
converter.

® \Where required, built-in thermal overload protection shall be included for motors in hazardous
locations to ensure that temperature limits are not exceeded.

® Motors shall have insulated motor bearings.

® Motors shall be capable of adequate cooling when running at the minimum operating speed
listed in the data sheets.

® Grounding brush on NDE side.

4. 1.2 #%% Insulation System

1 AR NNV F RAZ RS, FRAFZ I AR IR S . 48270 KRATF5 IEC 60034

Low voltage electrical motor shall be provided with Class F insulation systems, except where

restricted by dust atmospheres. Insulation classifications shall be in accordance with IEC 60034.

2. HLIR T A NS IEC B 2.

Motor temperatures rise shall not exceed IEC Class B.
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IR, G RGN e AL AN rh o« SRALHR DTN PRI E W i 58 48 18 2 SR 4L R i
A X, JFHBRITA TR AN RN S ESH L 2 M B e AR

When required insulation systems shall be completely encapsulated in an epoxy resin.

Impregnation of the windings shall assure complete penetration of the epoxy to all areas of the

windings and elimination of all voids. The epoxy shall be entirely compatible with the chemical &

physical characteristics of the winding.

4. N R G PR I 58 K ARG e

Complete and permanent bonding of the epoxy of the windings shall be assured.

4.1.3 H#HLJ53h Motor Starting

1. Generally, motors shall be designed for full voltage starting (direct online) except when
variable speed is required by process design.

2. Motors shall be suitable for the following starting conditions :

® Two (2) consecutive starts, the first from a cold condition with a coast down to rest before an
immediate second start.

® Three (3) consecutive starts, the first from a cold condition with a coast to rest and a 20-
minute idle period before each of the second and third starts.

3. Where two speed motors are provided, consideration shall be given to the provision of
automatic down shift in motor speed upon high speed over load trip. Two speed pole-
changing motors shall be provided with speed indicating lights located adjacent to the motor
so that it is possible to determine immediately the speed at which the motor is running.

4. 1. 457 R1HYE Bearing and Lubrications

1 AR AL B R Bk BR ATl R, B # R #

Low voltage motors shall be provided with ball or roller bearings or both.

2. I AR T A R N 12 22 AR AT AV I B s0Ah e i, B B T T M

Grease lubricated bearings shall be mounted in cartridge type housings incorporating grease

fittings or provided with nipple grease.

3. T R N P 254 MRS AR E vl 2%

Oil lubricated bearings shall be provided with constant level oilers.

4. FH - ICA5Rer R I 45k U A e R A RS Ny 63

Special bearings for DE and NDE shall be bearing size 63.

5. MIRE— /A DIN 71412-A ArUERT M8 x 1 HEFLIH I He Sk R Rl EE 35 B, A W .

A regreasing device with M8 x 1 conical lubricating nipple to DIN 71412-A complete with cap

shall be provided.

4. 1. 5%5#) Enclosures

RS At F S O S A N2

The construction of motors and other electrical equipment shall be as follows:

R 43 P XU 72 A

The motor should adopt the TEFC structure.

FRIE fE 6 X LN I F R MR L JF 77 & IECB0079 IR, Al &AM T IP55.,

Hazardous area:the motor should be of Ex d type and should comply with IEC 60079 and The

enclosure protection level is not less than IP55.
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AR R B S HAMK T IP55

No hazardous area:the motor should be not less than IP55.

CER IR TR AN P SN I 2 N

Motor frame size and flange size shall be in accordance with the following table:

FRAME SIZE RATED OUTPUT (kW) FLANGE SIZE (Free Holes)
132 mm < 7,5 kw FF 265
180 mm > 7,5 kW - 22 kW FF 300
225 mm > 22 kW — 45 kW FF 400
280 mm > 45 kW — 90 kW FF 500
315 mm > 90 kW — <200 kW FF 600

e BUE 220v 1173 5 A sl a] B2 TENV Caxdsf P AR XD

Note:Fractional horsepower motors rated 220 V may be TENV (Totally Enclosed Non

Ventilated).

4. 1. 6 F[E)In##% Space Heaters

1 TCEAE SR X B AL, B 75kw & BLERTRAL,  BLAGE R & VLA B LA % 220vac
A NS o

Motors placed in a high humid area, or motor sized 75 kW and above, and motors normally used

for standby unit shall be provided with 220 VAC space heaters.

2. A NFRER N AZE R B — A Bt 2 2 @ b, LA AR, AR as RZ H 3 4T I

The space heaters shall be wired to a separate outgoing terminal box and the space heater

should be “on” automatically when the motor is not in operation.

3. BN T E R X, N i i B2 BRI

Temperature limitation shall be specified when the motor is to be located in a hazardous area.

4. NIRBHEA K, RORPTEERE, BN E RSN EUE L, BARCRENINEAGES HLES N H
M)

A wiring diagram shall be provided showing all connections, the voltage and wattage rating of

each heater, and the applied voltage and resultant wattage of the complete heater circuit.

4. 1. T#28 & Terminal Box

1. BT A LR LA AR AL (AR N & X RUELHE B A il Bk &% i .

All motors shall be provided with terminal boxes which have threaded (metric size) entrances.

This shall include terminal boxes for all auxiliary devices.

2 PR G RS N T T BAAHESE RT i B R 2. 2 N TBHE T

Terminal box size shall be the largest terminal box available for the specific frame size. The

terminal box shall be positioned on the top.

3. & TLRIEIH 6 />GaH o 5 N B A i o 1 L

All six winding ends of the stator coils shall be connected to terminals in the terminal box.
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4. SRU1ER N 380V = fEk 660V ik

Winding connection shall be 380V delta or 660V wye.

5. MAERE RN 1AM E 8T, TR S A

An additional terminal shall be provided in the terminal box for connection of the grounding

conductor.

6. LG N B A HOKHISLAREL, IF HAMZIRENS ek 90°. 180°A1 270°, MBIkt t &k B i 2
i,

The terminal box shall have the largest possible bore and thread for that box and must be able to

be rotated by 90° , 180° and 270° . Cable glands will be supplied by Contractor.

7. BAEFEL BN IR BE—DIRZE, AR N R W T B T B B O

A label shall be provided inside the termination box which shall indicate the maximum torque to

be applied for tightening terminations.

I AE i 3 i 1 B MR AU FE R B K AL

Condensation drainage hole complete with thread plug in end shield shall be provided.

8. HLLE N [ N 22 2he 3 ) 2E

Cable entries shall be fitted with sealing plugs.

9. Fr A B U R B R R S o - L

All wirings of electrical accessories shall be wired to terminals in terminal boxes.

4. 1. 83:Ath Miscellaneous

1. VAN R L TG KAERRHRI B, I B3 A AEAT AR 7 ) e o FE AR XU A Hh PRI 2 NS SRR
TEOLT, KALRALATEC & 51 XU o B 1) ABLAY AT AR 4 B R $R 43

Cooling fans shall be made of non-sparking material and shall be suitable for rotation in either

direction. Uni-directional fans may be provided in large motors where the noise from a standard

fan would become objectionable. Uni-directional fans may be provided only with the specific

requirement.

2. NAER] BESRAR IR A 7e N BB HEKE o i A S BRI R G B FEL S AL JEEAR b R A K
AL, I HIRBR B IZ MR LLORIE A2 88 FIHEK .

Drains shall be provided in enclosures where moisture may collect . Drain holes shall also be

provided in the base plate of motors with air to water cooling systems and the base plate shall be

sloped to ensure adequate drainage.

3. AR SLIE G K VeI e . IR TR SRR REE SR, I SR AR R AL o

Base plates shall be suitable for installation with cement grout. If special grout is required such

material shall be furnished.

4. A LA RLC 2 AN 5 AN B R

All motors shall be provided with stainless steel name plates.

5. 8 [ Fp AL PR e e SR PR A B B P Sk A A

The direction of rotation of unidirectional motors shall be clearly indicated by means of an arrow

located on the non driving end shield of the motor.

6. KA R HLHIFE L G NA AT I R R e B, (3 T 4E4

Terminal boxes of large motor shall be provided removable bottom gland plate for maintenance

purpose.
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7RG 2 CRARBEER XU B 22D () R, A M AR AR I S 07 Ja SR B A He B A2
T .

The cable gland (copper-nickel plated double-sealed gland) is provided by the vendor. The gland

number and size will be determined based on the outer diameter of the cable provided by the

buyer later.

8. 5 & LN AE NI EBCE — oM 7, 72 B @ N WE A g . X%
by S 5~ 2R AT ITD 7K A BB DAAR 1R

Each motor shall be provided with an external grounding terminal on the motor frame and an

internal grounding terminal in the main terminal box. These grounding terminals shall be clearly

and permanently identified.

5 %{+ SPARE PARTS

i 36 7 AR AR 5 AR A i A HERE it T2 1

1A e S R [ SE TG R A HERE I IS B, B L Bk AT I SR I8 AT 1 SR

Manufacturer shall provide all recommended construction spare parts as necessary.
Manufacturer shall separately submit to the purchaser a recommended spare parts list including
their interchangeability and their unit prices for two years operation.

6 4%k NAME PLATES

6. 1fiK & 4L LV Motor

1.5 6 VLA L& — M. B2 RN e ANEE AN R, 22 M [ 8 AEAEZR AN T RS BT 70 o 2R
FERI RSB b2 e TAAMBARE, T NI I L E B R b B TR A S A R AR RS R T

Every motor shall be provided with a rating plate or plates. Nameplates shall be made of

stainless steel and securely fixed to a non-removable part of the frame. If additional nameplates

are mounted on removable parts, the serial number and motor tag number shall be repeated on

these rating plates.

2. BB N AT & IEC b, (EARIEPEIASG h ra S HL A EIE BRAR ML AT & 1 FH AR v

Rating plate shall be in accordance with IEC except that rating plates for motors in explosive

atmospheres shall be in accordance with the applicable standard.

3. I NLFRAE T B B -

The following data plates shall also be provided:

® Made in country

® Rated power, rated FLA, frequency, poles, rated voltage, winding connection, frame size

® Motor item no. as specified in data sheet

® Direction of rotation

® Instructions for lubrication with bearing No.

® End play mark for horizontal sleeve bearing

® Other plates, where necessary

® Net weight

A4 BANCN BT ER, VIESREZ], AR AENIRZ [ E . HIRACKE E IR AT 32 1

Name plates shall have black letters with white background and shall be machine-engraved

fastened with tapered stainless-steel screws. Glued-on name plates are not acceptable.
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5. A SRR BN KT HAL,  FEALEE L BT B AR A AL
For motor controlled by Variable Speed Drive, the motor nameplate shall identify it is an inverter
duty motor.

7 %% PAINTING

1. 1R45 1SO 12944 HIZK, A W RHLERN BEAT CBI i AR E AT, Rl 2 i iK%
H TR AN HEAT COM Z R AR R AL, DAORIF HIATL B 52 JE T 1R KR 52

All motors shall be painting and coating finish with C5I category and specially motors which

expose seawater mist shall be painted and coating finish with C5M category to protect motors

against corrosive atmosphere as per ISO 12944.

2. B /K Z5 1 RENLAR U RT3 2 5 R FH AR T AR

Cover fan and terminal box of motors which expose seawater mist shall be non-corrosive

material.

3. BRI BLAE R A LA R BRI BTG I

Finish color shall be as indicated in pump/motor data sheet or painting specification.

8 3. f%7F. W2 INSTALLATION, STORAGE & HANDLING

1. 385 ALFRA A A7 RN R A B

Shipping, handling and storage requirements shall be stated by vendor.

2. 1Eicf. Wia. MmNz ARy, AN IS K B R E £l B AN BORT R 3R IR I U S8, PR
FRERARHIXS 55 o 2 RO AL B AR AR SR AN I AR L T R bR B o AN 202 1 70 Y B BN B0 7 77
FEHbR B AESR S b

Each shipping section shall be provided with supports in the form of suitable steel sections and

lifting eyes to maintain alignment of parts during shipping, handling, hoisting and installation.

Location of lifting points shall be clearly marked on shipping containers and on drawings. Each

shipping section shall have its weight and center of gravity clearly marked on the container.

3. NIRFFRIS Y S b, 3207 AR GERFRR A A7 BER o FEREAFSUIR], N FAGES AT BRI 25 R HLZR . 5
TAEH] o FE 22 2 B, THARORLAE R A6 B L 1 1 60,286 Hh AR AP AE 32 IR AP ) 22 A B b o AEfE AT R AR
IS DR 5 R AP 2R ) e B

Special storage requirements to maintain the fitness of the shipped items shall be provided by

the Vendor. Clearly marked space heater and dehumidifier wiring shall be accessible for use

during storage. Prior to installation, panels shall be stored in a protected and secure environment
in the original Vendor’s packaging. The integrity of the sealed protective covers shall be
maintained during storage.

4. PERR AR 2 AR T h SR Bt e g 22 A M . BAh, A AE AR AN BRI TT B rh
I, AR 2R AR 25 N 5 SEAE I 22 i R b 4R ik 22 e i

Vendor shall provide instructions for installation of equipment in the field in their installation and

operating manual. Additionally, when indicated in requisition and/or purchase order, installation

supervision shall be provided by vendor serviceman during installation process at site.

9 R KL TEST AND INSPECTION
1. 2 1) I 42 HE 3 FH LS b v ) S SR 4T o 3t S 7o 7 B2 52 20 TR 10 B AR e« BT I 4
B0 7 28 /B 355 28 [RGB FE 7 HH 4 HE B BT AR e
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Shop test shall be carried out in accordance with the requirements of the applicable codes or
standards. Vendor shall submit the shop test items and the test procedure. Shop tests to be
performed shall include at least all test listed on the shop inspection procedure.

2. A LN 28 /D02 52 )3 o () R IARE /7, DASRIE L AT o B f <R, I B R AR LA
Ae 2 NI .

All motors shall be subjected to at least the Manufacturer’s routine test programme to verify it has

the necessary electrical strength and that electrical and mechanical performance are

satisfactory.

3. HALEHE /BRI VT BrbyE YNy, AR gl A/ EGR AT, NEHAEN R 4E B A B T H
AT LA IO o S2 77 REAE AR M B SR A AE I HEAT BT i B, JE R A I 30 i ik
FEFP ST o &

When indicated in requisition and/or purchase order, site acceptance test shall be performed by

vendor serviceman at site project prior to energizing the equipment energize and/or

commissioning. Vendor shall submit the list of test items to be performed at site on their
quotation, and also submit site acceptance test procedure to be reviewed by Purchaser.

10 HLRR$PEE R VENDOR DATA REQUIREMENT

PR B9 BBt B A B B ALER B DA ST AT 4R

Vendor shall provide the following document and drawing for each of supplied motor.

® Dimensioned outline drawing including floor anchoring and foundation template and weights

® Rated kW , full-load amps, rated speed, rated voltage, service factor, number of poles,
locked-rotor current (% LRC)

® Percent power factor and efficiency at 50%, 75% and 100% load

® No-load current and power factor

@ Stall times (hot and cold) in seconds

® Certified torque-speed curves at 80% and 100% voltage

® Certified current-speed curves at 80% and 100% voltage

® Motor thermal damage curves

® Equipment nameplate

® Shaft power

® Load and motor inertia (GD*2)

® Acceleration time (starting time) at 80% and 100% voltage

11 {#{& WARRANTY

. AL R R ASFI T P £ 2 PR BT A B0 28 R VT S A BE AR H e 258 A 4 THT PR DA o FHR 2 7o 2 PR AIE P
PEALI & SRR AT G ARG 2R o 2 ORIER IR 35 B RMIL R DL N THEN, DUME EAE A
b3 ) FB A BB A

Vendor shall have the final and total responsibility for the design and performance of all

equipment supplied under this specification. Vendor shall warrant the equipment furnished and

the performance of said equipment in accordance with this specification. The warranty shall

cover both, the supply of material and manpower to make good any defective components or

equipment.
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2. BENIPE R EATARIE T, WS HEAT D E B EIE B, PADRAMEATAEAE B SR

The Vendor shall make, at its expense, any required modifications or additions to correct any

deficiencies at site.

3. BN B PRAUE W 28 AE AR T 275 T TCAT AT ke, I H RS AT B 2 PATR A2 A D0 Hh FILE F s
THFLEAT %A

The Vendor shall warrant the equipment to be free of defects in material and workmanship, and

that it is of adequate size and capacity to fulfill the design and operating conditions specified

herein.

4. R R DARE T 2 AEBR ISR ERIE T B0 e BT 2500 Nt BLsRa, T84 (S 7 L B 2
SN RATFIAR AR B

The Vendor shall replace and install without cost any materials, supplies or equipment which fails

under design conditions due to defects in material or workmanship if the defect is observed

and/or such failure occurs.




