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KGL Series Synchronous Motor Excitation Cabinet Installation

and Operation Instructions

KGL & %I [F 27 e 4l Inh W AE 32 3= 68 FA Ui B 45

1 Performance Features

1 PERERR R

1. It is applied in 380~10000V synchronous motor and three phase four wire system,
and it can meet the demands on light load or overloading starting;

L @ T 380V—10KV WLk 55 20 19 [F) 20 s s ML, 38 gt ws Dy = A DU £ 4l
Y AL A R R Bl K

2. Full digital control mode, abandon traditional potentiometer setting and adjustment
method,;

2. RIS SR Tk

3. Starting without pulse. Motor’s asynchronous starting is smooth and convenient. It
can meet the need of reduce-voltage and full-voltage starting;

3. JABRkYR. WINLFRE RS AR P AT LR e R B

4. Excitation input of motor uses slip frequency to check prepared angle (reversed
polarity end) excitation input. Angle of excitation input adopts internationally recognized
the smallest position of electrical separation angle; backup excitation input setting keep
successful excitation input once motor started;

4. FEHLRIBLN R FI T ZE R IUHE A Rt AR R #2Jl, $Jih it f FE £ FE B 2 WA v
o B AR /NORLE, IR E N S A B, DRAIE LR )R B ) ;

5. Constant excitation current keeps power factor stable: excitation device can be
operated in the way of constant current and keep power factor constant (optional). It can
effectively overcome voltage fluctuation of grid and current change caused by rotor
temperature rise of motor. Excitation can be adjusted in different load requirements.

5. EE AR RS E TR DKL bRk B RELMER . RSSO sty GERD,
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6. Adopt proprietary technology setting field suppression to eliminate pulse taking in
the starting process of motor, increase pull-in torque to start motor smoothly;

6. KHIBALHBR-—H2 Kih, WS SRR KR, B4 NEHE, fie
PUR B RE R EE:

7. Protect and make motor synchronized when step out;

7. WNUKRD R BA RS IR, JFREEE TR RO

8. Invert-loop control effectively taps energy storage of motor rotor, protect motor and
excitation device;

8.  BUHMALIAYY, AREIBHNLEL THIMEE, DR FBUR o e B S 32 10 5

9. Automatic reclosure signal measurement can avoid critical damage of
asynchronous impulsion to motor;

9. WEAZNEEMES, el GE R LIS B S

10. With communication function with host computer, through the interface of RS485
to implement MODBUS protocol. Power factor COSe, stator current, excitation current
and current upload can be achieved to remote adjust excitation;

10, FLATAN BA AP LIE I g, T8I 114 RS232 mia RS485 . il W Fp i34 MODEL BUS.
A LSRR DA R COS 5 2 T HIUR, i, BRI A%, SCBLIZ R Y i
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2 Installation and Operating Instructions

2 BHR L BRAE UL

1. Close control power supply and adjust switch to “zero”;

L SRPHERIRBETIT G, BHITAT R %7 fi;

2. Close air switch power supply in the excitation cabinet, and then AC power
indicator light will be on, it means the main transformer of excitation cabinet is powered on;
“Operation” light on microcomputer controller flickers regularly refers to self-inspection of
microcomputer internal program is normal. Microcomputer has self-inspection function
and it will stop flickering if problems occur;

2. IR N SRR, BN AT IR R KT, ORI AR s
AR OAT L LSS B BT IS A LR, SRR SRRD K, RO N R
HRIER, WWLEAT F2WThEe, iR A A n) SO 1 A

3. Close control power switch, light “control power indicator “on the panel will be on. It
refers to secondary circuit electrification in excitation cabinet is ready;

3. FITFEEMI TR, fhm “EEHPRMETR AT 58, R AR AR R Bl B vE
s

4. Turn the switch to “debug”, AC contactor KC will be closed (see schematic
diagram), the fan starts and “start indicator” light on it will be on. Several seconds delay,
regular excitation input begins (time can be set freely in 25 seconds). “Excitation input”
light on microcomputer controller means to begin input excitation if the light is on; “+A”,
“+B”, “+C”, “-A”, “-B” and “-C” light means 6 impulses;

4. BEATF AT R PR, ZmEAhay KM OLRBELED WA, RWLERS), B K
BURBIFR/R 7 AT 52, SEMA TP J5 2 N B5ah (R TIAE 25 B0 A AR R BO0E ), Tl Laz i o 1 “ 5
Jih” ST SeRom CB; “+A”L BT “HCTL oAV “-BYL “-C7 TS, IR S ANk

5. After excitation input, according to motor parameters, push “up” and “down” to
adjust “excitation voltage” (or excitation current); if push “fast” button which means “fast up’
or “fast down”. When excitation voltage is up, if field suppression occurs, maybe field
suppression setting is low;

5. BibJE, WARME ML S EEE < BT 8RR BT “bRE R (i
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R A AR “bRad” B E & P T e R . AETT bR I, o K
T, 2% RS R A7 AR

6. Adjust switch to “zero”, microcomputer stops excitation input. Contravariant can be
set as required, microcomputer can memorize conduction angle of whole bridge circuit so
as to output constant excitation voltage and current value when motor starts;

6. CREHITRITE “F7 AL, WAHLE IR, R T EROEWAR, ML AsidiZ
AR I A, DUORAETT 4 I8 ] DUyt B A ol L T R P e 1

7. Field suppression test: in the condition of normal output, push “field suppression
test” button, and then pointer of excitation voltage meter turns to zero, it means field
suppression is normal; If point doesn’t turn to zero, it refers to fault in field suppression
system. The fault must be debugged until field suppression becomes normal, and then
turn switch to “allow” position;

T OKWESEH: AEIEF VIR S, $208 RN 241, BUI il v i R R T [0l 22,
VPR MERGEE N s A B RARET AN, UKL R g e, oAU A EbR e, B4
KBRS, T AT AT & “ UV AL

8. Turn switch to “remote change-over” and wait for host machine operates. When
high-voltage switchgear send start signal, “host machine operation indicator” light on
panel will be on, and then the fan starts; when rotor turning slip of motor reaches 5%, input
excitation in sequence polar. If slip excitation-input fails, regular excitation-input will be
backup to keep excitation device run in normal excitation voltage;

8. KT RAT R TR AL E, AR EHLIEAT e I RAIE R IT A5 S
BEHE “ BEHUSATIRR AT, XAUERSD, iU TR 2ib 2] 5% I, A M
NI, AT ZE B R, R AT b5 8, MR T DA il 1 2 e N Tl H s

9. Before excitation-input, asynchronous machine is in no-voltage field suppression
state; after excitation-input, it is in over-voltage state;

9. ML S BON U KBOIRAS s $ilJm i I KGR

10. When motor stops, microcomputer begins to automatically remember data before
stop and save power-off.

10. HBUAIEAN, SR L SR T AR B Bds A 3hiC2, JF T R .

-4-
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3 User Wiring Schedule
3 ML

Excitation
cabinet

High voltage
switchgear

Excitation
cabinet

High voltage
switchgear

A412

CTin

N411

121

123

Communication
signal on spot (out)

B601

PTin

Ce601

409

411

Start allowed

139

141

Putting into full voltage

90

91

Force excitation

Start signal in

401

403

To tripping circuit

121

Communication signal

1
2
3
4
5
6
7
8
9
10
11
12

123

on spot (in)




Installation and operation instructions of KGL series synchronous motor excitation cabinet

KGL Z8 57 [ 25 B L A 2285 55 A i ) 45

4 Parameter Specification of Microcomputer Controller

4 LA S Hii B

Display functions

BRI hE

Running light: after microcomputer power on, internal program will begin self
diagnosis. If there are no problems in peripheral circuit and microcomputer, running light
will flicker regularly; if problems occur, the light will flicker chaotically.

BATIT: WL LS, WNERERP AT B2, W R AN R B 5 e I, s
ITITSHRAERINGR, PR SE . SPRRK, AR N B ) s s — PR LIRS .

Excitation-input indicator light: excitation-input indicator light refers to excitation-input
state, and the light will be on if there is trigger pulse. Inverter mode keeps indicating for 5
seconds.

BIIHRZRET . BbfE AT SRR BIRES, REG ket el —How, WAREYERy
58, HKMRTER.

Protection: this indicator light indicates tripping protection, it is on in the output and
stop state. It can only be reset through parameter setting clear.

R ARz AT fiR ki CRIP S 1, S R RESIN 52, AR, R LS HOE
FHERA RPN, DU, B2 SRS .

The pulse light: +A, +B, +C, -A, -B and —C indicate output state of pulse respectively.
Pulse indicator light should be steady and flicker free, for the convenience of relevant
personnel monitor operation effect of controller.

kR AT +AL +By +Cy —A. —B. —C R AlFR Rkt A HDIRAS, kiR s N AR E
ANER, THEHRNAUEE, ARSI RCR .

Display Chinese characters window: display window is composed by 4 lines Chinese
characters, a maximum of 8 characters per line. It is divided as 4 states and 12 pages.
Display window has 2 color, yellow green and blue white.

PP ERE e Wornd D AT 4l BATRE W 8 ML, ol 4 IR,
12 A0 PR 2 B, B4 5 B E e

Power on display: after microcomputer power on, this page in the window will last 3
-6-
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seconds and then switch to operation page.

EH AR Sl R BT, SURERF 3 B R, A DI EIatT Bl

Power on page: XA 5
B JlREAAL

Operation page:

TK-1 JilEAAL
1847 ULIHl : Vil 1: Hx @ ; sekk

FEM: #%xS: %, *%

Parameter specification of operation page display:

b RN T2 S g TR

Excitation | refers to excitation current, controller constantly collect excitation current
in the operation. Excitation current on the display page will be refreshed per 20
milliseconds.

Jilt 1, AR, RIS BAT P AEAME R AR R, & 20 =Rb, U bW
71N )l PR AR — I

O refers to power factor, and it is collected by controller automatically. Power factor
will be refreshed per 20 milliseconds, it can indicate inductive, capacitive and resistive
operation state.

O REDHREHE, s HERAED) B & 20 ZAPRE— O, JF BT DA 7R Hi
PE A BB IE AT IR

When operation state of motor is inductive, it shows L, and ** ** is measured value
of actual power factor.

MBI LIS AT IR AR oL ook SRR DR P B0 2

When operation state of motor is resistive, it shows 1.00.

2 LS AT R B I 751,00

When operation state of motor is capacitive, it shows C, and ** ,** is measured

value of actual power factor.
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LB AT IR R BRI W73 C x| %4y SI2 Bk Dy 2 R H0) £ (8

Phase shift indicates phase-shift angle of trigger pulse. In the state of inverter and
adjustment, use constant excitation current or power factor to adjust automatically,
controller will show change of phase-shift angle automatically, it is refreshed 20 per
milliseconds.

Mo WoR iRl A Bk RS A A R, AEXSARRAS, RIRES, A8 I IE ald L R 1 2
B AN, s BB, JF H MBI AL, & 20 =40
BRI

S: Excitation-input time when motor starts

S: AUTTHALhIN 1] o

Parameter modification page

SR -

ZHE Parameter set
Pl st ) |

Excitation-input time

Parameter can be modified in parameter modifier page, and page display format is
seen as above. Specific parameters can be modified as follows:

EZHUE SO R AT MBS, s osisalan BE,  BARRT DUME S 280 T

1. Proportion parameter: controller to excitation current or power factor as P
parameter when PID closed-loop regulation.

1. WIS % Ellaex i R s DR B E . i PID R IN ) P 24,

2. Invert mode: it shows if there is invert or not in controller and size of invert angle.
For hybrid converter, because of no-invert, so there is no invert mode when stop motor.
When fully-bridge controlled, the relevant invert angle will be showed.

2. WADIRZ: WADRE BRI, EHI8H A, WA RN X1,
HTBAWAE, 5 RN A BoREADIRES, AP 42N =0 B (%28 1 2

3. Slip frequency setting of motor

3. ML ERGE.

4. Trip reset: | parameter setting: If controller detects step out or field loss signal in the
_8-
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operation of motor, it will send trip signal and protect motor. In the convenience of post
disturbance review after tripping, trip state can be cleared only by setting before, or the trip
state will be remained. | parameter is automatic adjustment integral parameter of
excitation current and power factor.

4. BRWEAL, | SHEOOGE: SIS AL AT i R I B KD O S, AR
L R BRSPS, T OBk IR e FHORIZ, 2 AN BOE A REIE R
FARZS, 75 WBEIRARZS — ELAOREF o | ZHOL il f it s Dh 2 R A 3 R T AR 7 4

5. Regular excitation-input: it is effective complementation of slip frequency
excitation-input.

5. EMS B 8 I BT ZE B A Rk 7

6. Force excitation setting: COS® target value setting

6. BikE: COS® HFMEWE -

7. Putting into full-voltage: use this parameter if there is soft starter for motor. Like
excitation-input, slip frequency in advance before putting into full-voltage.

7 AN AERES L, ARSI, B s =
S

8. Close loop setting: in order to overcome excitation wave caused by grid voltage
wave, rotor temperature rise and rapid melt SCR damage, this parameter is to keep
excitation current constant and make motor operate stably. 0 means open loop application;
1 means constant excitation current; 2 means constant power factor.

When constant excitation current adjustment, regulation precision is 3-0.5A.

When constant power factor adjustment, regulation precision is +0.005.

8. MM BE: AT se i AL Hs sl e il T PRt TR A R 5 S P el FL
&, LIS, 1€ i, AR s T, 0, JPFAN A 1, ACRIEhREH. 2,
B TED L

TR R LR I, TR BE £0.5A

JE Ty 2 B0 T I, 155K [ 20.005

9. When two-channel excitation adjustment, controller will detect switch state

automatically. Parameter is transformed by communication between controllers, controller
-9-



Installation and operation instructions of KGL series synchronous motor excitation cabinet

KGL Z8 57 [ 25 B L A 2285 55 A i ) 45

has automatic tracking function.
9. XNUHIE L TIN, RIS A SR IR, 8 W RS S .
BNERER .

-10-
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5 Microcomputer Operation
5 MAHLERAE

1. Buttons define: up/down button are cooperated with fast/slow buttons, it can
achieve setting of excitation current. Press “up” button, excitation current will rise slowly,
and the adjusted phase-shift angle will be shown on operating page. After adjustment,
microcomputer will keep adjustment in memory for the sake of error-free in next time
motor start. Press up and fast/slow buttons simultaneously can quickly adjust current, and
operation page will also show relevantly changed phase-shift angle.

As well, press “down” button to reduce current, it can be seen that current is reduced
slowly and the changed phase-shift angle will be shown on operation page; press down
and fast/slow buttons simultaneously can quickly adjust current, and operation page will
also show relevantly phase-shift angle.

For the convenience of introducing, ¥ is called up/down button, » is called left/right
button and number-setting button. These three buttons are all for modifying parameters,
and all modified parameters will be shown and kept in memory on the relevant modifier
page.

1. b . BT RRRSE N ) S RS SEA NG &, W LASEHUBh I IR e« $5AT
ETVBE, bR RIS DENE LT, de AT T 2 Won T S R AR A, Y, LN s
XWATREATIENZ, FOOT4A, DRAIESDR. [T LT AR g 42 B n] S B F gt i DR 36 1
1B4T U2 o AR AR 5 R AR A

[FIRE, U N BRI, SR B, v LUE BIR S R, 84T i s A
Ja RS ARAf s TR) IR 2 A B SR AN DR A2 Bt T S L LR R PR GE Be Y 5 384T BT S s A B R
FHA

VOu TR E R, e s AR, AT B, X =AM R B
WS, PrAMESZE, MmN KBS N SR, FNaRahiz.

2. Parameter browsing: it can be carried out under any conditions. Press
number-setting button, display page will be shifted to parameter setting page.

First line on the page display (parameter setting)

Second line shows parameters. At the end of second line parameters show a “|”
-11-
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icon.

Third line shows content of second line parameters

Press up/down button can set recycling shows from excitation-input time to force
excitation, scan setting values in different parameters. After scanning, press
number-setting button, page will be shifted to operation page and finished.

2. SN ZHONEAAEDIRA ST DAEAT, & M EEEE, Bos it NisqT it
D) #0220 E U -

S 14T RoR (BHEGE) .

8247 B RIS EL FING 2 72 8RR B — N I L EER.

9 34T RN S 2 1T S HI N

SN A2 b T B T AASS Il I T8] 81 56 fal B AR A s Bas « 0 A R 2 40A i B . )
VOGN A, DU H S ) RAEAT B, AR E R

3. Parameters modification: parameter only can be modified in the condition of
no-excitation input. No modifying parameter in the operation of motor, but scanning is
allowed. Press number setting button when parameters modification, display window will
be shifted to parameter setting page. Use up/down button to choose option to modify.
Press left/right button, cursor | will be moved from second line to the third line, at the
same time, cursor | will changeto 1, and the press up/down button can change content
to modify. After modification, press number setting button to finish.

3. ZHMEN: BESHURERA B IPIRA T AT, BplisiT T AHE S S 4,
HEENE ! ZEE DO F N B, SR B VSIS HOR0E T . )BTRS ik
W, At WoaothR L SN 2 ATREh R 3 4T RIINATS | AR o e b
N, TSR ERCE RN, B, EHR AR B .

Parameter modification page

SHIE SO

SR E Parameter set
el 1) )

Excitation-input time

4. Here are contents can be modified by parameters as follows:

4. NIHGESSHOTLLRE N N7

-12-
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P parameter setting: it can be adjusted between 0~80 as closed loop controlling.
Users can modify P according to output situation.

P ZHikE: W LAAE 0—80 LAY, My FH - k4 th s ol e

Inverter mode: it is changed between 0, 1 and 3. O refers to hybrid converter or
cominer circuit voltage regulator; 1 refers to Y/A or A /Y connection of excitation
transformer; 3 refers to A /A or Y/Y connection of transformer.

WADRA: 720 1. 3 Z[A144k, O AR Mr el i i i R 2%
JNHEAR RS04 YIA BRA 1Y, 3 AREARFR LMD 1A 5L YIY .

WA, 1K

Slip frequency reset: this parameter is set from 0 to 10. Generally choose to use 10 or
9. It has been finished setting before leaving factory, so users do not arbitrarily set without
special circumstances.

W22 WIS HAE 0—10 Z ¥ E .. — Ui 10 s 9. ) CaBuEsets, Wa%
RIS DU AN LR R

Trip reset: it can be chosen between 0 and 20, 1~10 means no reset. Parameter | is
1~10, 11~20 refers to reset.

Beie Az £E 0. 20 Z ik, 1-10 FoxARALL, [FIF | 2400 1-10. 11-20 fARE
s

Regular excitation-input time: it can be adjusted from 1 to 50, every time one
numbers changed, excitation-input time will be changed 0.5 second. 1 refers to 0.5
second, 50 refers to 25 seconds. If the longest excitation-input time required, please
inform us in advance.

SE IS BRI ) 7E 1—50 Z [ a] LAY, &3l — 4, $uif Atk 0.5 7. 1403
0.5 %, 50 U3 25 7, IR AJERBC, 157EE DI S A ] o

Force excitation value setting: it can be set between 0, 1 and 2. O refers to normal
excitation, when setting is 1, it means the setting excitation current value is output value of
force excitation. If set force excitation value, firstly set it to land then input excitation,
excitation current value will be output value of force excitation, finally stop excitation-input.
If parameter is set to 0, excitation-input begins and adjust excitation to normal excitation.

Finish force excitation setting, low voltage signal in and observe force excitation output.
-13-
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SERIMEBOE: (£ 0. 1. 2 ZIa¥E, OARGRIEW L. BoEh 1, Ui MEHE IEAERE
U R Dl R R AR SR I PR LB BB wR L, ST IS B A 1, B,
il R A SR I PR AR, A LR, BEARTRZHON 0, $ehih, RGN IR . 5
¥ E e, SRR T, sl .

When the setting is 2, set power factor to self-adjusted power factor. Specific setting
method is as follows: set this parameter to 2, press up/down button to adjust excitation
current, observe power factor value is proper or not. Change this parameter to 0 and finish
power factor setting. Set closed loop parameter to 2, controller will be operated in
automatic adjustment state.

BOE A 2 I B DI ZRPE A A A Dh 2R A, FARBOE AT R SEH S HBUE N 2,
TR ECT R G R, TR PO B IE R . RIS ER] 0. DR RIMBE
el EHMSEGEN 2, FEHIEMISITED RN E A SRR

Fully input voltage time: it can be set freely from 0 to 50, every number represents 0.5
second. Fully input voltage can be set according to grid capacity, transformer capacity,
motor size and load situation. Remember that fully input voltage time setting should be
shorter than regular excitation-input time.

BA A, 7E 0—50 Z A IR R E, R 0.5 7, LI E iR
P A, AR A, LD, HEsh ErIRGL, RIEBOE, DICE A%/ T € N5l
IS 1] o

Closed loop setting: it can be set between 0, 1 and 2. O refers to open loop operation;
1 refers to closed loop operation of constant excitation current; 2 refers to operation of
contant power factor.

PIMBEE: 7200 1, 2 Z0EiYy, 0AGRITHETT, 1 AR s, 248
e ENFIE NPSE-{ e e

Controller can be finished operation after mastering modification and scanning
above.

IR T U ESHRBIE. W, mloe s 7RI R .

Trip protection page:

-14-
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B ) R4 i LRI E1E Protection

M4 Excitation-loss

R ZhYE Protection
KL Step-out

Excitation-loss protection and step-out protection are set in the controller. When
protection occurs, controller will be automatically switched to the relevant page. For the
convenience of post disturbance review, after protection tripping, output relay of
microcomputer cannot reset automatically, so trip page will be kept. The way to remove is
parameter modification and reset state protection. Set parameter from 0 to 1, protect relay
reset and the display page will be reset to operation page.

FEFE A W BEE T RBIRI RS ORG", R AR, 252 A s VI 2 N
VU] o A T3 AE S HGRAZ, PR BEIR S, SOHLA s 4% i 25 AN BE A 3 A7, Bk ) i i 2> PR B
BRI INZE A S TGS, R RIIRES, USHON 0 wEh 1, RPGRRER AL, [FIN
BRI T H B RIS AT 8 [ .

Due to protection reset is 1, so excitation-loss protection and step-out protection will
be shielded. In order to make protection continue to play a role, please use parameter
modification method to set protection reset to 0.

TR R I E N 1, BT LUREE RS TN SR R D R Rl . ol T ik ORI R SE A 4%
TEH, RS EE SIS, IEREIHBCEN 0o R RIEE

-15-
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The picture below refers to parameter show and pages switch process.

NS TS HUR s M T AT R R

Parameter setting

[

Power up

v

Welcome pages

v

v

Running pages |

Trip protection

A

4
»
>

Excitation time

v

Protect the reset

R
' Y

Field loss protection

Loss of synchronism protection

v

A 4

Slip setting

v

A 4

Inverter angle

v

A 4

Three-phase equilibrium

A 4

v

Open/closed loop

L 1

A 4

Parameter

v

A 4

Protect the reset

Total voltage time

A 4

v

Force excitation setting

|
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6 Device Working Environment

6 WAMEHFE

[EEN

- RGN T 1000 9K

. The altitude should be no more than1000 meters

. MR FE-10~50C;

. Environment temperature :-10~50C .

- AHRNRE/NT 85%RH, Tokt4h

. Relative humidity should be less than 85%RH, no condensation.
L GHARR, BRI RUE, AR5

. No conducting dust, No corrosive gas, No explosive area.

. TR Z =S A

. No violent vibration and impact.

- EAMEH.

. For indoor use.

-17-



