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1. Visual Inspection B 1REER
Visual inspection should be carried out to confirm equipment aspect.
BB S B R L RE RO DL R AL,

The following items should be written on the maker’ s plate of the equipment

(1) Trade mark (2) Type (3) Manufacturing number (4) Year of manufacture
(5) Weight

HEBR DGR TR MBS TV AL ERERR 58,
OA—FOREE  @EX OMEEEE @ikEE OHE

RESULT . Satisfactory

2 Dimension and Tolerance “iAIRE
The dimension and tolerance of equipment should be measured and be confirmed to

meet the outline drawing No.313-3C468723.
R B8 O~ R 2 U 313-3CA68T23 L AHE R W LR T 5T &,

RESULT Satisfactory

3.Weighing ‘B EHE(Type Test)
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4. Dielectric and Insulation Test &R E -

4.1.2 Test Condition SRERSHE

Insulation resistance should be measured by megger and be confirmed to meet
Table 4.1.

AT CHESIETIARIEL, TL.1DBYTHBTE,

Table 4.1 Test Condition of Insulation Resistance #ulfiEHillrE 4t

4.2.2 Test Condition SRERZEIE

The sine wave voltage indicated in Table 4.2 should be applied for ! minute and be conf

irmed normality.

AN ORS NORTEELZ1SHEMUT, BF0anzg,

No. Measuring Part Specified Value Megger Measured Value
T EERAL HEE A
HT Conductor Equal or Greater than
x - LT Circuit 20MQ 1ooov
AR — (ISRl 20MQELE ‘
HT Conductor Equal or Greater than
2 — Box Frame 20MQ 10oov
B — A 20M QLA L
LT Circuit Equal or Greater than
3 ~ Box Frame 10MQ 500V
{EFEE] B —fa 10MQLLE
RESULT Satisfactory

Table 4.2 Dielectric Test Condition HaigiE Bt

No. Applied Portion Applied Voltage Result
ZIpEiSve EIINEE R
1 {HT Conductor - LT Circuit AC4050V Satisfactory
i R RS — (R R

2 |HT Conductor - Box Frame AC4050V Satisfactory
e R R — s :

3 | LT Circuit - Box Frame AC1200V Satisfactory
JEFE =] — FaH

RESULT Satisfactory
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5.2 Measurement of Capacitance/Resistance EHLRIE

No. Measuring Point Sczﬁa;fcs Specified Value Measured Valu;‘
—— ’ o
Iz AT e | PVEHE
1 |Earth Resistor 1 for Power unit
X RPG1 01.0Q =4.50Q 906 Q
PRy MEEHBIRHTAR L
RPG2 9060
RPG3 89.7Q
9 |Earth Resistor for Filter capacitor \
. RFG1 100.0Q £5.0Q 99.2Q
TANH LT RS
RFG2 2050
RFG3 98.7Q
9 |Rarth Resistor 2 for Power unit
. RPB 1.00Q +0.20Q 1.04Q
PR — = MEHRER2
4 |Serial Resistor of VCT(K)
" ., o KSRe 2.3504+0.30Q 2340
B e K E SRS
5 |Serial Resistor of VCT(AK)
AKSRe 2.35Q 40.30Q 235Q
BZe A SRAK B L A HERAS
RESULT Satisfactory 4‘
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Table 16.1.1 Protective Operation Set Value

F16.1.1 {REEMEEY ME

No. Fault Signal Set value Measured Protection Reset
FH O &R HhHE Value
VCB |K-AK| SK | Gate |[OVT
Trip |Open|Open{ off | on
(U phase) —8‘?_7'2\'50({36\’ - 810V
1S0CD1 8‘5;"2\(;?0‘55" 865V
Voo | SEIVEORT oo
2 S"g;%g;é‘%;gzz 150CD2 9'6;{2“;?03@9" 97tv| O | O o) c
G | SOVEOBY |
150CD2 9‘632‘;3%29" 9,60V
(V phase) _9'?32\{3:0[2)29\’ - 962V
: +
.| "’}":‘Z; %%;_:;tage 2 (8:;2”} 5.5;}1\,;602/.)1 v 540 o 5
R
: +
5 DC L];Eioﬁv%&\:(gtnge 3 (8;;[23} 6.0?;;;)_02;;.8\[ 5.08V O ) o B
o
g| A ﬁ;ﬁ%’% voltaga EPOV 12&00“;;?,‘?" 1185V o) A
I AN :
1 "‘b“"“gz‘%;};ggﬁrgg‘““y FID 61.20Hz 1.80Hz 61.8Hz O A
58.50Hz1.70Hz 58.1Hz,

¥ :Apply the same temporary voltage to both input of CLU for TV1 and TVZ.
TV, TV2O AN AR B 2 Fn 5,

Reset Action Vv bk

A:Return to normal JREBIEE  B:Notch off JoF47  C:Reset Ukwh

32




Table 16.1.2 Protective Operation Set Value
F#16.1.2 REMEEyME

No. * *g';:;l%iﬁ Eg;;\l S:ﬁt i‘lﬁl‘g M?;:;ed Protection Reset
VCB [K-AK| SK | Gate [OVT
Trip |Open|Open| off | on
- X 0.50VE0.05V .
D HE | o emumon | O T OO T C
AKA 13650, 25ecth (W 200VEAT
13 el GD1 2AOVEOAZY 2a3| — | —| —lo|—|c
fz.m\_/;mzv  aov
M e . I
~2.40\_f34_1;0.12v ~ gaay
15 T“““"i"%%};;&%%%mm MMOC 8'4?2\’;;“};:?5\[ 83 o 0 B
(U Phase) _8"(1_02\5(%5" - 837V
MMOC ' 8'4?;1§9%?5V 838V
(V Phase) "8'?3/1;:&?5\" - 837V
aioc | BAVELZ -
(W Phase) —8"({—0;%?35\[ - 836V
16 C"gj‘j;ff},‘f’;;;:gﬁg“f THDC 97°C+2.5C 97.0°C O A
17 “j}‘iﬁf\fﬁ';’;n;g‘fg‘&;‘ THDIH 88°C +:2.2°C 88.0°C o A
18 ‘f}‘;j“}’&’;’;g“éfg‘;i; THDIL 83T +2.1°C 83.0°C g) A
19 P%%%“%T‘;‘E PUD 0'40'{‘;?:)'20\/ 44V o) o) c
(U Phase) "'0‘4?:23)‘2W - 040V
oD 0.402;:5;[&20\/ 048y
- + 7
(V Phase) 0'4?};5;)'20\ -~ 040V
PUD O"wéi&zw 045V
(W Phase) "'0'4?2’;%20\; - 040V

3 Apply the same temporary voltage to both input of CLU for TV1L and TV2.
TV1, TV2OD ARG A HIN 95,
Reset Action U-EwbhFik
A:Return to normal IREE#H .~ B:Notch off /¥4~ / CiReset Ulkwh
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Table 16.1.3 Protective Operation Set Value
#16.1.3 R {FEyME

Neo ok Signal Set value Measured Protection Reset
' FEHOTRH WEFR s Hi e Value :
VCB |K-AK| SK | Gate |OVT
Trip |Open|Open| off | on
. According to detection
20 ?“lsj’\_i;“;f‘a:;;g:ﬂ“r" PGD logic of CLU Satisfstory | — | O | — | O | — | C
ARSI <A BB
W "
21 a:ijlz/aé%mer WDT — Satisfactory | — O - @ — C
Gate Driver Control Power .
22 Low Voltage (c(;jlg-'[:rf\]/)) 28.5V1.4V 285V, — @] - @] O C
- MERIREE
GPLVD
+
(INV) 28.5VE1.4V 285V
DC 110V Control Power
23 Low Voltago P110LVD T74.00VE3.70V - 755V — O - O O Cc
DCLIOVERKELE
DC 5V Control Power
24 Low Valtage P5LVD 4.60V:£0.30V 458V — @] —_ O O C
SVEIRIEEIE
DC 15V Control Power
25 Low Voltage P15LVD 13.50V:£0.70V 1318V — O - Q O C
ISVEREEE
DC ~15V Control Power
26 Low Voltage M15LVD -~13.50V0.70V - 13.18v| — O - (@] O C
~15VEIREREE
DC 24V Control Power
27 Low Voltage P24L.VD 21.60V:1.20V 2143V — O - O O C
2VEREEE
Reverse Motion Detection
P . -5.90Hz 0, - 6. — — — B
28 %Rk BSD 5.90Hz+0.20Hz GBOHZ @] O
Over Slip
>9, | — — _— A
29 ezt WSDP 9.30Hz 10,06Hz O O
Over Skid
s <-10. ~ 11 - — - B
30 FoiBiE WsDB 10.50Hz 11.00Hz , O O
Abnormal OVT tum on OVF
= . . 0. g - — -
31 OVTEL AL (Upper) 0.50V40.10V 047V @] O C
OVF
(Lower) 048V
32 K Oporation Failuce KFD K Open Satisfactory | — | O | — | = | — | C
_ KA
AK Stuck '
i —_ — — C
33 AKERE AKFD AK Close Satisfactory | O (@]

¥ :Apply the same temporary voltage to both input of CLU for TV1 and TV2.

Reset Action Y& hiiE _
A:Return to normal IREEHIE . B:Notch off /547 / C:Reset Utwh

TV L, TVZO AR BN 5,
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Table 16.1.4 Protective Operation Set Value
#16.1.4 {REHIEEyME

No Fault Signal Set value Measured Protectio Reset
’ A OTRIE LEEHS Rl Value
VCB [K-AK| SK | Gate |OVT
Trip |Open|Qpen| off | on
Converter Commutation Failure o,
34 12y S B T Bl CFDC Satisfactory | O O O C
Inverter Commutation Failure .
35 b TR — B CFDI ?atrsfactury O O O C
BSA Fault Current
. T . £0. .
36 ESAG R 1 ECTR 12.60V£0.37V 1261V O O O C
DC Component :
. \ N 7. +0. .90
37 SR R AR DCRR 00V£0.11V 690v| O O @] C
~7.00V£0.11V - 696vV| O @] O C
Main Transformer Failure
N MTFR — Sati
38 SR atisfactory o} O A
Main Transformer Temperature Rising
9 i — isfa
3 oS BRIE E E 5 MTHR2 Satisfactory @] O A
Main Transformer Blower
MCB Trip e .
40 R A T T MTBM Satisfactory O O A
MCBMN w7
Abnormal Brake Torge Feedback
N 13.00V+0.39V
T T 4Ry
41 7 FT gm»f a4 OBTD (At BTP=10V) 13.10V O O A
il
Synchronizing Voltage Abnormal . .
42 FIEEMCE N~ SYN Satisfactory A
13 SK Cpend SKO — Satisfact o) A
SKRRi% atstactony
ACCT Failure .
44 ACCTH#E ACCT Satisfactery D

% :Apply the same temporary voltage to both input of CLU for TV1 and TVZV.
TV, TV2O AN R AR EZFIINT 2.
Reset Action Y-Ewhiik
A:Return to normal RABEE  B:Notch of /vF47  C:Reset Ukwh
D:Set PWM SW1 and SW2 to F position. Then Battery switch turn off and turn on. /

D : PWMOSW1ESW2ERIZ T hUC, Sl B T80 —T A,
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17.

Load Test BHHAEB

18.

Conducting test should be performed by using RL load.
RLATE AWEERBREITICE,

RESULT Satisfactory

19.

Power Interruption Test TEJFMEWERE(Type Test)

Self Diagnostic Function H CE2Wi#aE (Type Test)

20.

21,

Communication with TCMS TCMS&DiffE#EFS (Type Test)

Acoustic Noise FEFFHIZE (Type Test)

29.

Temperature Rise b—h784Bk(Type Test)

23.

Vibration {RENFAER(Type Test)

24.

Sealing HKEE(Type Test)

29,

System Combination #A&¥3ER(Type Test)
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1. Measurement of winding resistance (terminal to terminal)

Calculated value (115°C) Tolerance
Mfg. No. Result
U-v V-W W-U Resistance( Q)
0.260~0.317
864285-1 02860 | 02860 | 02860 | qagserion cfajf:S/ﬂﬁw‘or/
2.Locked rotor test _
Frequency : 109Hz, Voltage : 321V Tolerance
Mfg. No. Voltage Current Input : - Result
’ Current(A) )
m, (A) (kW) _
: - . 97.9~108.1
864285-1 .32/ N SO 4(‘ §( /3. 77 (103.045%)* fﬂﬂ&/@c]’bv
*)The average current on first four motors : 103.0A . ' o -
3.No-Load test
Condition: 1400V, 83Hz
Cutrent Input Tolerance
Mfg. No. ) Result
(A) (kw) . Current(A)
' 49.6~60.6 B
864285-1 56.68 7070 | (ss1e10%) -3Wf8f£€?éf/
*)The average current on first four motors : 55.1A '
4.0ver speed test
- Condition: Rotatibn speed 6777min” for a period of 2 minute:
5.Dielectric test

Condition: A.C. 50Hz 4600V for a period of 1 minute.

Test items Dielectric test
Mife. No ) Over speed test Insulation resistance with 1000V megger

& o Zoogo MO at 28 C S %
864285-1 J’les/acz‘br/ S uaﬂwfov
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Reference test

Dimensional inspection
Mfg.No. : 864285-3

Measured position : Refer to Fig. 310RY13-405 Unit : mm
Sign A B C D E F Result
i 245 316.5 240 300 © 309 370
Design o .
value | 495 +2.5 0.5 0.5 | 05 | £25 3M/Mwo7
Méasured '2‘%0, 0 ,{Z./OP‘ f

300x0.5

Mass measurement
Mfg.No. : 864285-3

Measured Tolerance

| ##5~

not more than

460kg

308 8 |370. 6

.W
o 1]
A i
(=]
s 1
] 4
@ R 1 |2
s e ) .
* I
L+ | | n
< el ¥ e i1 §
o L |- _—

(Y D 7oA

i 155

®

24 0/%0.5

® B

2(5x2.5 316.5%2.5
Result .
Sarihctsry
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1. Preliminary check

1.1 Visual Inspection

Visual inspection was carried out to confirm outline drawing.

(1) Terminal markings
(2) Construction
(3) Rating plate

RESULT Satisfactory

1.2 Dimensional check

The dimensions and tolerance of equipment was measured and be confirmed to
meet the outline drawing No.311-2TA63024,

RESULT Satisfactory

1.3 Measurement of completed mass (Type Test) : Not applicable
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2. Polarity check

Polarity check was carried out by the inductive kick method.

Winding Terminal S.W.on SW.off -
Pm? UV / u2-v2 -+
U-v 1-v1
Secondary A uley +
Erimary U-V / a2-b2 +
N U-V/ al*bl —+
Auxiliary
Criteria  : Subtractive polarity (S.W.on: + , S.W. off : —)

RESULT

Satisfactory

3, Measurement of winding resistances

The test was made by d.c. drop-of-potential method.

The measured value of resistance was corrected to reference temperature,i.e.85°C

Supply Measured Resistance value(Q)
Winding | Terminal

current(A) voltage(V) at 21.5 at 85°C
Primary u-v 2.5456 6.2777 2.4661 3.0766
u2-v2 3.0878 0.029449 0.009537 0.01190

Secondary
ul-vl 3.0852 0.029478 0.009555 0.01192
a2:b2 3.0856 0.046680 0.015128 0.01887

Auxiliary
al-bl 3.0860 0.045660 0.014796 0.01846

Criteria  : Primary 3.2420+10%/Secondary 0.0126Q£10%/Auxiliary 0.01868:10%

RESULT

Satisfactory
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6. Measurement of impedance voltages

7. Measurement of load losses

Impedance voltages and load losses were measured at all windings by the wattmeter
system with rated current and rated frequency(60Hz).

Connection Bas? Measured | Impedance | Measured | Load 105; Percent

capacity voltage voltage load loss at 85°C reactance
Messure/Short | (KVA) W) at(ifc W) W) )
U-Viu2-v2 783 7139 31.74 20879 29352 31.61
U-Viul-vl 783 7099 3157 21113 22544 31.43
U-Vm2-v2~ulvl| 1566 7273 32.34 37549 41335 | 32.24
U-V/al-bl 170 4389 19.54 3024 3615 19.42
U-V/a2-b2 170 4404 19.61 3060 3668 19.49
U-Vialbl~a2-b2| 340 4478 19.94 6022 7234 19.82
uhEul L] 340 560 29.80 7104 8128 29.70

Criteria : React:’ance U-Viul-v1,U-Viu2-v2: 31.8%+10% (Primary-Secondary,based on 783kVA)
U-V/al-b1,U-V/a2-b2: 17.2~21.5% (Primary-Auxiliary based on 170kVA)

RESULT Satisfactory
8. Determination of total losses (Type Test) : Not applicable
9. Temperature rise test (Type Test) : Not applicable

10. Measurement of insulation resistance

The insulation resistances were measured by the 1000 volts megger, on each winding.

Unit: MQ
Primary — Primary — Secondary — u2-vg — a2-b2 —

Secondary Auxiliary Auxiliary ul-vl al-bl

>2000 >2000 >2000 >2000 >2000
Primary — (Secondary) u2-v2 |(Secondary) ul-vl [(Auxiliary) a2-b2 |(Auxiliary) al-bl
Earth —Earth —Earth —Earth — Karth

>2000 >2000 >2000 >2000 >2000
Criteria : Not less than 300M& ( at 20°C ) Oil temperature: 21.5 C
RESULT Satisfactory
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4. Measurement of voltage ratios

The voltage ratio was measured by ratio meter.

Rated voltage caleulated Measured
Winding . Winding - . voltage ratio error
Terminal Terminal
&V) ' (kV) (%)
Secondary u2-v2 23.94 +0.19
Primary
0.940 ul-vl 23.94 +0.20
uU-v
Auxiliary a2-b2 53.19 +0.03
22.5
0.423 al+bl 53.19 +0.03
Criteria . +,~—0.5% of the ratio declared on the rating plate
RESULT Satisfactory

5, Measurement of no-load current and no-load loss

No-load loss and the no-load current were measured at rated frequency and corrected to

primary no-load current.

Supply terminal :  ul—vl
Test frequency : 60Hz
Applied voltage (kV) No-load current (A) No-load loss (kW)
% Average | Effective Measured | Corrected
Toz Tor®t | (%)™
Voltage| wvoltage voltage value value
100 0.940 0.952 2.78 0.12 0.14 0.82 0.81
%1 Correction to primary no-load current
32 % based on 1906 kVA
RESULT Satisfactory
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11. Dielectric tests

11.1 Induced over-voltage withstand test

The test was carried out applying the following test voltage on primary line-side.

Primary winding(line-side) : 60kV

Duration - 44sec

Test frequency : 167Hz

Test condition : ' 0il temp. 25.0

Amb.temp. 22.0 C
Humidity 51 %

Criteria :  To withstand

RESULT Withstood

11.2 Seperate-source voltage withstand test

The test was carried out applying the following test voltage on each winding to ground.
Test frequency : 50Hz

Test voltage | Duration
Test litem RESULT
&V) (min)
Primary(Earth side) —The other windings and eaxrth 6.5 1 Withstood
u2-v2—The other windings and earth 4.2 1. Withstood
Secondary -
ul-vl—The other windings and earth 4.2 1 Withstood
a2-b2—The other windings and earth 3.0 1 Withstood
Auxiliary
al-bl—The other windings and earth 3.0 1 Withstood
Test condition : Oil temp. 21.5 ¢

Amb.temp. 21.0 <
Humidity 70 %

Criteria :  To withstand

RESULT Withstood

11.3 Full wave impulse voltage withstand test (Type test) : Not applicable
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1 , e

(1) BEFEARTD  coevovvesrrmmrmmsmrmss st s
(2) TFERIRTE  cvoeverrrveermrmm s s

OmFERME BE_ 19 T BE 73 %
EEPE : 1000V X H—CMQELE,  HIGIEIRK : 500VA A —THMQLLE
B i ' R HEE | FlE
T [l A DACA23V. tEIACAADV) —

HIEIEIRE (DCT10V) . $Eithps 800 MO |AC1900V, 60%0RS (B &
smEm ooV e . | 7000 o [acizo0v, 60wm (B): =
Lﬁfﬁiﬁﬁ.ﬁiﬁﬂ ............................................................... 1|5 S

(1) BEREERHES
ANBIE W1 400V 750V 1200V
I goo N 322Vl 600V 956\
it 0.0V40.03V | 3.2v+0.03V { 6.0V0. 06V { 9 6VE0. 1V
(2) BRRHBOWSE |
W | BABE | Bk | mheE e
ACCT | 146 mV 700 V1 10V£0. 1V (at 2000A)
CTU | -14 7 : 9.99 V__| 10V=0_1V (at 1200A
orw |21 g v | VAT g op v 10V 0.1V (at 12000
GCT | -2 70 aV 400 \ 4V::0. 04V (at 5A)

ACHRe 753 Q 115Q +£10%
FC1 7600 1F|7500 uF 5%
FC2 7600 wF|7500 uF£5% -
DRel 2006 Q 120009 £10%
DRe2 2005 Q (2000Q £10%
GC 98 6 wF|100uF:t5%
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A=
W« A=
B{E - FIEE a4 JLiEHE
No. HMEE 1 B|gE REE R {E #E
BaSBtEEERNET] BEEE | WIKEE .
1]_ACK [ 656 Vi 338 V|[DCG6VELT IDCI2{VELEH —— ) - &
2| ACAK | 656 Vi 335 V|DCe6VELTF iDC12AVELEH —— S
3| 3phMK | 65.7 Vi 339 V|DCESVLLT iDC121VELH —— - &
4|MKAR2| 282 Vi 184 V|AC374VELTFIAC44VELE S g%
_SIMKAR1| 548 Vi 202 V|DC66VLLT IDCIIVELE | 7485 Qi1468Q £147Q |- &
6] MCX1 | 523 Vi 19.5 VIDCESVELT {DCIIVELE | 7486 Qi1468Q+147Q (8. &
11 MCX2 | 57.2 V! 192 VIDCEBVELT iDCUIVELE | 7484 Qi1468Q +147Q - B
8| RSR_| 59.7_ Vi 302 V|pcesvilF ipciivilt | 7820 Qi7570Q +750Q (8- &
.91 VCBA | 632 Vi 299 VIDCG66VELT IDCHIVELE | 7770 Q17570Q £750Q (B - =
10| VCBB | 624 Vi 29.7 V|DCESVELT IDCIIVELE | 7680 Q17570Q 7509 (E)- &
11| _APCS | 605 V! 294 V|DC66VELTF iDCI1VELE | 7750 Q17570Q +750Q (B)- &
12) MTO | 63.8 Vi 29.7 V|DCO6VELT iDCIIVELE | 7780 Q17570Q £750Q (@) - &
13| MTThR | 61.5_ Vi 307 V|DCE6VELT IDCIIVELE | 7660 Q17570Q +750Q (B - &
14| SIVST | 60.8 Vi 29.7 V|DCe6VLLT IDCI1VELE | 7690 Q175700 £750Q [&)- &
15|SVFR1(2) 6.0 Vi 30.0 V|DCBSVLLT IDCIIVELE | 7750 Q17570Q +750Q (B - &
18] _PS__| 628 Vi 374 VIDCesVEIF IDCIIVELE | 7770 Q17570Q£750Q (- &
17| SIVFR | 61.6. Vi 30.7 VIDCE6VELT IDCITVELE | 7770 Q17570Q +750Q [B)- & .
AIEIE AEE i
DCHSBV .| 5.08_._ V.| DCt5 00V£0. 15V [
DCH1SYV | .. 150 ...V |DC15 0V+0. 45V |
DC-15V. .| /5.0 M. | DC-15. 0V, 45V (1) -
DCt24av | . 24.7...V._|.D .C.‘cz.'i.-._ﬂ\z'-.il.-.3.\’...;§§‘
AC 24V 221 Vv AC?1. 6Y~23. 9V &
9. KHENFHEE
No. B fu X B R’ M xE
1] 3 1—%U — 196 dBm GRS
2| arn=4Xx — 192 dBm AR B
3| avn—4V — 204 dBm -22dBmbl L (B &
41 aAN—8Y — 197 dBm - &
5 AvN—=%U — 200 dBm - 5
6| A= X =203 | {8 - &
7l Avn—=#v — 79 8 dBm -22dBmEd k- -3
8| AN—%Y =201 Ba_| (@ Sl
9| AN—FW do— 201 dBm ) - 7 |
0| A>nN—%2 — 20 4 dBm &
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SERG
ANBE & = HIEEE
338V & 423V FARAT {10y
423V & 508V FIRATE 110V
ONUE . MABELG) ACA40 2045LLP (HEE5)
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