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55

Safety symbols

RERS

Important safety precautions and special information are indicated in the text of the manual by
two symbols:

L2 A E T AR IRAS EAEA T LUR PEAS bR RS e 9 -

DANGER
fER

This symbol means that failure to take note of the information given in this
manual may have serious consequences for the safety of personnel and may
f E : even result in electrocution.
BAMPE VMR RERRURLSTIEEMARZERE, TRaE
B B2 il B PR SR

ATTENTION

EE

This symbol means that failure to take note of the information may
- have serious consequences for the installation or
- lead to the incorrect operation of the power unit

AR UL B AR B A R AL VT e S BUSRAA IER B T AR AN REIE W LAk

These symbols must be observed for particular points.
X LLRR & JIURF ST o
However the whole of the manual remains applicable.

SR P £ At 798 23 ) SR FH P s o

Personnel

PN

The installation, configuration, commissioning and maintenance of the power unit should only be

carried out by personnel qualified and trained to work with low voltage electrical equipment in

an industrial environment.

ke, WOE, WIEMYES Ll 2l IR N 51 58 T HIL A 7R TV I PR 558 o (IR s F 2 B % 1) 1
TEZH: .

Independent alarm

MALIRE

Given the value of the equipment controlled by JS3000 products it is the responsibility of the user,
and it is highly recommended, that an independent safety device (alarm) should be installed. This
alarm must be tested regularly.

R 821251 IS3000,™ it 2l K1 BE s AR m AL, A9 VAU /7 2edke —AMMSZ I 224 (IREED Wk 1 HAXA
B e E A A%

Jetter can supply suitable equipment.
AT AR LA G i B %
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Chapter 1
H—E

IDENTIFYING THE CONTROLLERS
EHIEER
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Chapter 1 IDENTIFYING THE CONTROLLERS
BB EHEGR

GENERAL INTRODUCTION TO THE JS3000 SERIES
JS3000 RF7= shtid

The JS3000 series of controllers are thyristor units designed to control the electrical power of
industrial three-phase loads.

JS3000 3 F1 2 i R E 42l #0628 PRI Tk = AR 3 K D

A JS3000 series controller is made up of three channels, each comprising a pair of thyristors
connected in anti-parallel.

JS3000 R F = il tH =AM E AL, A5 — AN AL HE— ) e 106 14 s )

The JS3000 series is designed to control the following loads:

JS3000F F1 AT LA Sedas il LR 713K

« inductive (inductors or primary transformer coils),
B CRIESIE. RRZED

« resistive (with low or high temperature coefficient),
BELPE S 3 G e Il R EO

« composed of short wave infrared elements.
SIRAR )Y & I

Three-phase loads can be connected:

=M EEETT:

« in star with neutral
W R R

JETTER gt B SR A B A A http://www.jetter.cn
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« in star without neutral
rRbE RN B L R B
¢ in closed delta
BN = AR
« in open delta.
JETFAh =ik

The wiring of the controller is indifferent to the order of the supply phase rotation. Automatically identify the phase
sequence.No need to check the phase sequence.

FRECHAR P R 2. BB, AP

The nominal currents of the JS3000 series controllers are between 20A and 1200A, per phase,

defined at an ambient temperature of 45°C.

JS3000 Z 1| A5 il % ) FELAE T L AT LA 20AZ1200A,  AEAHA TR B 7E45°CLA R .

Attention!
HE

In order to allow for variations in load resistance, the calculated current should not exceed 0.8 times the
maximum rated current of the unit.
T ARBA AR, THE R AN R T ) B G e R E LR 0.8 4%

The load current is calculated from the supply voltage and the load power (or resistance).
SR T NOZ AR TAE R ThEe (B 5.

With Diode display & Communication
RS E B I8

DISPLAY

Js3000 Series

LOAD

\ JETTER
N

Without Diode display & Communication
A E B AE R

JETTER gt B SR A B A A http://www.jetter.cn
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Indicating lamp

&

Js3000 Series

LOAD,

A

JETTER

The unit is controlled by analogue signals.

TR TLI BT 5 B

For the input analogue signals, there are four possible voltage levels:
ARG SAENUMBREERES:
0-5V;15V;0-10V;2-10V

and two current levels:

PN LA 5

0-20 mA and 4-20 mA.

The instantaneous state of the thyristor unit, its operating mode, a load failure or the enabled alarms are indicated by
message on a 7 segment display located on the front panel.
AT A ERTC I RIS, ATy R A7 280 s 2 el o iy A (407 B 48 o t ok

The front panel also includes:
T T AR A 4 -
« 4 push button for the main operating parameters

AN BOEBRAE S HOT I Hcke

An alarm system detects failures in the loads and abnormal variations in the voltage and current.

R AR GRS B SRR L I R AR A

Failure detection is signalled by the switches of one alarm relays and by the display.
b — MR R SR B OR

If the current threshold pre-adjusted by the user or in the factory is exceeded, the current monitoring system
WA P B F R LRSS, AR R G-
« stops the thyristor unit in Burst firing or Logic operation
f5 b A AR
« limits the current by thyristor angle variation in Phase angle.
LS & i 657 10 308 3 HLL

The electronics of the JS3000 controllers are self-supplied from the power voltage and do not require external
connections.

JS3000MT FLIE 1 5 2l ) U AR AL, AN BEAUAM R M FL R 2

The control method of the JS3000 series includes line voltage squared (V2) compensation for
line variations in the range +10% to -10% of the nominal voltage of the controller.

JS3000 AR 4 Ay AL AMERFE e A 0 TR A R P25 s R PR (4 +10%51)-10%

A JS3000 series controller is equipped with:
JS3000 AR F il ds H 4 LL T A

JETTER gt B SR A B A A http://www.jetter.cn
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JS3000 Series identification

- A'driver board’ which generates thyristor firing pulses, implements control and

provides power for the electronics. This board is also used for the signal and

operating mode configurations (Please specify before ording)

fl AR, RO R RO ik, AT R, S4Bl Sy MR H RS S BRI B . (RS
D)

The user terminal block beside the controller is used for the control signal connection without
having to open the front door of the unit.
M b G el L, THRfT I & .

TECHNICAL SPECIFICATION

The JS3000 series of controllers is intended for thyristor regulation and control of an industrial three-phase load.
JS3000 7 F142 il AL b b o 45781 542 1) b — AR 7 280

Danger !

fa i !

An isolating device must be installed between the equipment and the mains supply in
order to perform the maintenance in complete safety.
A T RANEAE B & R i 2 T8 iR B s 2% .

Thyristors are not isolating devices.

AN R AR %

Touching load terminals, even if there is no loads current (unit in the off-state), is as
dangerous as touching power supply terminals.

HESA R, MBS L T AR s T — AR

Attention !
ER!
It is the user's responsibility to ensure that the nominal values of the thyristor unit are
compatible with the conditions of installation and operation before commissioning the
thyristor unit.

FEREFEZA, TP A SRR RE 5 W BT BB 5 SRR E A AR .

Power

RLYE

Nominal current (per phase) 20A, 30A, 50A, 100A, 150A, 200A, 250A, 300A,
CRERHD B0E AR 350A, 500A, or 1000A .

Line-to-line voltage 380V (+10%, -15%)

A A HL T 380V(+10%, -15%)

Supply frequency 50Hz

SIES 50Hz

power and control

R YRR

Cooling Natural convection for 20A, 30A ratings Permanent

JETTER gt B SR A B A A http://www.jetter.cn
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¥

fan-cooling

s

Load
yik=a

Load connection

TR ER

Load configuration

TR E

Control

ot

External control signal :

¥ RIS

Input impedance:

MNFHBL:

Thyristor firing mode

o B EH 3 5 2K

Manual power control:

FEhEH

Time of soft start and soft stop:

SR B ERWTI A

20A, 30AHRAH

for 50A , 100A, 150A. . . 1000A rating
50ALL I, KA

All types of industrial three-phase load:

JTAE R Tl = A f 3

resistive, short wave infrared, inductive, tungsten,
BRI, Zmarsbehoctt, ik, 1,

primary transformer coil, etc.

AU, 4,

Independent of the phase rotation order
HBNHAH,  Tore R AR

Closed (3 wires) and open (6 wires) delta
HA=A (32 M= (640

Star without Neutral (3 wires) and with Neutral (4 wires)

Load type and assembly configuration using jumpers

D ABC AR AL R 2k

Analogue voltage 0 to 5V or 0 to 10V; current 4 to 20mA
B 1 0-5VER0-10V;  Fiifi4-20 mA

Voltage input: >100k Q, current input: 120 Q
HLEMA KR T100K Q, HLFHIA: 120Q

* Phase angle

BARA R
Be applicable to resistance load and inductive load
T BEL: A7 AR R A7 28

Current-limiting function and over-current protection function are
Provided

R b BRI AL AR 3 T e

Output reslution:Approx. 10 A/D

b oy PR 1067A/D

* Cycle base zero voltage trigger mode:

JARATHEY

Cycle based, zero voltage trigger,and ON-OFF control
mode:

ARSI, o Tk, a7

Be applicable to resistance load

pruincé s SR =

Reduce noise to power supply,with obvious effect of
Energy-saving.

XTI, TREBCR W

Adjustment output can be adjusted continuously by

wxternal manual power adjuster.(The effect is the

same as automatic control mode)

VLT A n] DU — AN F A D R g . (X
AERFT B A

Both are 15 sec.

)k 15sec.

JETTER

gt B SR A B A A http://www.jetter.cn
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Control performance

bl

Linearity

-3

Stability With variations:
BN E

Output range:
M-

Current-limiting:

HL U PR 7«

Alarms and protection

W& Ry

Voltage
B

Over-current protection:

o RRARY

Environment
g
Operating temperature

TARRRE

Storage temperature

TR

Thyristor protection

o I PR3P

Better than +2% of the full scale
P15 15 11£2%

- Of the supply voltage +10%, -15%
FL R AE A0 FLTS [19+1.0%, -159% ()75 Py
- Of the temperature from 0 to 70°C
% AE0 to 70°C ¥ [l Y
stability is better than £2% of full scale
e PEAR T L 1 £2%
Phase angle control mode :0-98% of input voltage
WA YRR K0-98%.
Cycle base zero voltage trigger mode:Ecentricity ratio is
0-100%.
PR (¥ 4 0-100%.

+ Only be applicable to the phase angle control mode.
o A& TR AR 7 X
Over-current value can be set in the range of 20~100% of
* rating current.
o WU PRI PT 7R A IR K20~ 100%1R] ¥ &
« After the current of load is up to the preset value,it will not
increase following the intput siganl
o SUOBCRIATIA BV E (85 AN T B AR
« This function can prevent the heater from becoming too hot to
break.
o A Lk R G PR I A

Absence of supply voltage on each phase

(inhibition of the thyristor unit)

AR A B ot ) A G T

Under-voltage (thyristor firing stopped below 70% of the
nominal thyristor unit voltage)

KB (R 1E % UK 70%)

Over-voltage (alarm for a voltage greater than the nominal
thyristor unit voltage by 20%)

IR (R T IR bR R 20%)

« Be applicable to the phase angle control mode and cycle base

zero voltage trigger mode

< DY TR PRGN R Y RO DhfeREH

« Over-current protection function works in the time of the

thyristor opening in the mode of cycle base zero voltage trigger.

SRR B R R RS I b ARk
FENE. 2Lt LED 4T Ho5%

0°C to +45°C at maximum altitude of 2000m
0°C to +45°C, /i 2000m LA Y

-10°C to +70°C
-10°C to +70°C

High-speed external and RC snubbers
PRIFA T ATRHAE R, L B E Rg

JETTER

gt B SR A B A A http://www.jetter.cn
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Protection IP20 on the front facia
Ry H AR £571P20
External wiring To be carried out in compliance with standard
¥R
Operating atmosphere Non-explosive, non-corrosive, non-conductive
BAERR Tk, TR, it
Humidity RH: 5% to 95%, non-condensing
e 5% to 95%, Joi4 it
Material/Finish Ordinary steel plate/paint coating
TR IR AR /5 5
PRODUCT CODE
R A
JS3000 — - - - -
EY]l HIUE R a5
Series Rated current Feedback
LYN RS Uik R0 HOR A FIE TR
Input signal Load Diode &
configuration Communication
MRS ARG
Input signal Code
0-5V
0 to 5 volts V5
1-5V
1to 5 volts V5
0-10V
0 to 10 volts V10
2-10V
2 to 10 volts 2V10
0-20 mA
0 to 20 milliamps OmA20
4-20 mA
4 to 20 milliamps 4mA20
Nominal current Code
e HLIf ("]
20 amps 20A
30 amps 30A
50 amps * 50A
80 amps * 80A
100 amps * 100A
JETTER HEAEE SRR PR A http://www jetter.cn
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150 amps *

150A

200 amps *

200A

250 amps *

250A

300 amps *

300A

400 amps *

400A

500 amps *

500A

600 amps *

600A

800 amps **

800A

1000 amps **

1000A

* Fan cooled X4

Load configuration

TBETE

Code
R

Delta (3-wire)
=H (38

3D

Star without neutral (3-wire)

FHRAEIKER (3%)

3S

Star with neutral (4-wire)

FHREZERER (48

4S

Feedback
AR

Code
AR

With feedback
R R

Without feedback
A R AR

Diode & Communication

BN R

Code
KB

With Diode & Communication
HEEE B RE W

Without Diode & Communication

A HE B A

EXAMPLE OF PRODUCT CODE
e R 24451

Controller and installation parameters
BHRNZESH

Input signal 4 to 20 milliamps

N7 54-20 mA

Nominal load current 150 amps

HUE R 150A

Load configuration Star without neutral
B HPE AL BB HR

With feedback

itf S

With Diode & Communication
TS W A

Controller code:
I BAAD:
JS3000-4 mA20-150A- 3S—-F-S

JETTER A A SR R A ]

http://www.jetter.cn
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Chapter 2
BE
INSTALLATION
g3
Contents
H %
INSTALLATION - SAFETY ... ..o 16
BAR UG
DIMENSIONALDETAILS . . ... ... 16
R R U]
MOUNTING DETAILS . . ... e 17
TR
Chapter 2 INSTALLATION
BoE R
INSTALLATION - SAFETY
RIRZ M
DANGER!
yenio4
JS3000 units must be installed by personnel qualified and trained to work with
low voltage electrical equipment in an industrial environment.
JS3000i T #% B u e 4 A i 3 MG A B3 58 B, T BB 7E TV L3R
A BRI R R A RS R

Units must be installed in electrical cabinets correctly fan-cooled to ensure that
condensation and pollution are excluded.

AR LIRAL SR BIE T, XU AR TS R R A

The cabinet must be closed and bonded to the safety earth in accordance with
Standards NFC 15-100, IEC 364 or current national Standards.
BRI N RRUE R 2 HH.

The units must be mounted with the heatsink positioned vertically, with no obstructions above or
below which could inhibit or impede airflow.

WD TSI EA SR L ) 2 et b L2, b N ANREICE S U A

If several units are mounted in the same cabinet, they should be arranged in such a way that air
expelled from one cannot be drawn into the unit located above it.

DR AR T 2 AN T, eI 2 RS T3 2N DUAN S R 2 AR AU e 0 o

Attention!
HE!

JETTER gt B SR A B A A http://www.jetter.cn
13




JS3000 Series identification

The units are designed to be used at an ambient temperature less than or equal to 45°C.

TATIAR A TT A HIE B B v A AR P AR B AR T45°C.
Leave a minimum gap of 5cm between two units placed side by side.
A IR B TuIFHECE, NARER AN Z R/ B A Semr RS .

Excessive overheating of the controller may lead to incorrect operation of the unit.

A8 F T B RBOA L) 28 ouE IR T AR,

This may in turn cause damage to the components.

KRN T B L Toas KRR -

DIMENSIONAL DETAILS(mm)

P4 R~F(mm)
NO. Current A (Length) B (width) C(Height) Cooling
G5 ki
1 10-30A 266 170 175 Self-cooling
2 50-100A 323 255 232 Fan-cooling
3 120-160A 373 252 236 Fan-cooling
4 200-330A 425 373 280 Fan-cooling
5 400-500A 573 373 280 Fan-cooling
6 600-1200A Mounted in electrical cabinets,1600(Height)*800(Width)*450(Deepth),

Or in accordance with user’s dimension.

The overall dimensions of JS3000 controllers are given in Figure 2-1.
JS3000R~ E 2-1.,

v
H
O

Figure 2-1 The overall dimensions of JS3000 controllers

MOUNTING DETAILS (mm)

FFFLR~F(mm)
[ NO. ] Current [ D [ E | F | G | H |
JETTER gt B SR A B A A http://www.jetter.cn
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%5 GV
1 10-30A 138 252 6 10 8 6
2 50-100A 140 303 10 16 13 10
3 120-160A 140 353 10 16 13 10
4 200-330A 328 402 10 16 13 10
5 400-500A 328 547 10 16 13 10

INSTALLTION DETAILS

TR

JS3000 series units are designed to be mounted directly on panels at the fixing points located
on the rear of the units.

JS3000 R 41 HL It e v A HL He e 375 i 11 [ s FLAE i L.

16

4 drilled
holes for M8
SCrews

Fasten the 4 screws correctly.
T E A IR A o

JETTER

LA A SR R A

http://www.jetter.cn
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Chapter 3

=%

WIRING
L

Contents

H 3%

WIRING = SAFETY &\ oottt e e e e 20
etk A

POWER WIRING . . o\ oottt e 21

gl ) ¥k

CONNECTION . .« o oo e e e i 21

e

POWER WIRING DIAGRAMS . . .\ oot 21
PAES 2PN B

STAR WITHOUT NEUTRAL AND CLOSED DELTA CONFIGURATION . .. .22
R AN TR R A = A B

STAR WITH NEUTRAL CONFIGURATION . . ... ... ... .. L. 23
o A AL

OPEN DELTACONFIGURATION . . ... 24
4= FI

USER TERMINAL BLOCKS . . . .. 25
P P T

GENERAL INTRODUCTION . . ..o 25
e

EXTERNAL INPUTWIRING . . ... e 26
bR A

CONTROLWIRING INLOCALMODE . . ... ..o 26
il

CHAPTER 3 WIRING

=

==

E2357

WIRING - SAFETY

Bazeii

£\

DANGER!
yAigl

Wiring must only be carried out by personnel who are qualified to work in a low
voltage industrial environment.

T Th A% T R AR L IR RSB, T R EA A T B 5
RGBS A R AE LR

It is the user’s responsibility to wire and protect the installation in accordance with
current professional Standards.

TRLE A& i LT ingE.

JETTER gt B SR A B A A http://www.jetter.cn
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A suitable device ensuring electrical isolation between the equipment and the
supply must be installed upstream of the unit in order to permit safe operation.

AT RIELERIE, NAEREN MR BB INE SR BE.

JS3000 series units have a protective cover.

JS3000RFEF I 455

DANGER!
fak !

Before any connection or disconnection, ensure that power and control cables
or leads are isolated from voltage sources.

TERWTER 1, — e B ARIE IR HIBS U1 N IR .

For safety reasons, the safety earthing cable must be connected before any
other connection is made during wiring and it should be the last cable to be
disconnected.

FERLZ W B C BRI T R, MAEFEN —E BR/G7ERE
2.

The safety earth is connected to the screw located on the slot at the side of the
controller and is denoted by the symbol:

N AN e

/\

A\

Attention!
HE!

To ensure correct grounding of the JS3000 unit, make sure that it is mounted on
the reference ground surface (panel or bulkhead).

N T PRUEIS3000 5 TT I IE A ey, — & i e TFLIES B K

Failing this, it is necessary to add a ground connection at most 10cms long
between the earth connection and the reference ground surface.

WERBA I, NAZAEAE R A1 2 2% AR A AR AV I 10emf i #% .

DANGER!
fak !

This connection, which is intended to ensure good ground continuity, can never
be used to replace the safety earth connection.

RANERRA T EMET M, MARRELEMINER,

POWER WIRING

LR

The control terminal block has a plug-in connector.

Pt v e B A

The safety earth is connected to an M6 screw and bolt.

P v (MG BR R T 42

gt B SR A B A A http://www.jetter.cn
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Power wiring diagrams

EIPIE: 2359

The JS3000 power wiring diagram depends on the load configuration.

JS3000/1) 5l ) £ 12 £k it W AR S 4 1 e

The following three power and safety earth wiring diagrams are given below to illustrate different types of load
configuration.

T2 S T SR AR Y AR B ) B a2 A b e (R R

Star without neutral and closed delta configuration

Three-phase loads connected in star without neutral or in closed delta are configured as 3-wire.
PR SN R B TR A = AR TR I = e T = A S ik

L2 © s
L3 © T
Line protection and main circuit breaker
(user installation)
Thyristor protection
_L- / fuses
|
Safety earth 5

[ LINE oNE | []

Driver board

LOAD oap o (]

3 wires 3 phase load
(star without neutral or closed delta)

Figure 3-1 Power and safety earth wiring diagram for a 3 wires load

JETTER gt B SR A B A A http://www.jetter.cn
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Star with neutral configuration

R ERFN RS

A three-phase load connected in star with neutral is configured as 4-wire.

M R R TR AL R — A S R

L1

L2
L3

00

!

Line protection and main circuit breaker
(user installation)

Thynstor protection

fuses

Safety earth

o)

,f/

[] LINE LINE ]
Power board
0| LOAD LOAD

4 wires 3 phase load
(star with neutral )

!

Figure 3-2 Power, safety earth and neutral wiring diagram for a load connected in 'Star with neutral' (4

wires)

JETTER gt B SR A B A A

http://www.jetter.cn
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Open delta configuration

SF=AEE

L1

L3 O 1

Line protection and main circuit breaker
{user installation)

Safety earth  w—
Thyristor profection —
fuses
Power board
Load 3
Load 2
Load 1
Important!
HE!
The load wiring given below must be observed.
HBRIERLE — e B BB .
USER TERMINAL BLOCKS
JETTER A A )R A R A http://www.jetter.cn
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DAk 3=t

General introduction

BN H
The user terminal blocks comprise:
F s TR LR
- A control terminal block
T
- A fan terminal block
WL (T 2840
The control terminal block is located beside the controller on the left side.
Pl AR A Y A2
The fan terminal block is located over the controller on the top side.
A i T A S 0 T
These connectors for the wires plug in.
TR A R

Terminal numbers Designation on label Function
= AR Thee
1 C1l Input signal “+”
2 C2 Input signal “-”
3 GND Signal GND
4 R1 Auto/Manual switch
5 R2 Auto/Manual switch
6 VO Reference voltage
7 Ul Working mode
8 RS Reset
9 DX+ Modbus communication “+”
10 DX- Modbus communication “-”
11 NO Alarm nomal open
12 COM Alarm
13 NC NC
14 L1 Power
15 NC NC
16 L2 Power
g/ FH MR
Cl Cz | GND Ri Rz Vi 1 RS X+ X~ WO COM L1 L2
N | | - |- |- |- || - — | —
1 2 3 4 S & B 9 10 1 184, 13§ 14¢ 154 16
4-zomd A & i
i g 3ROVAC
: eSS
L s
B A S T
ik 5 6
By A

Control wiring in local mode

FRhiEhlEL

JETTER gt B SR A B A A http://www.jetter.cn
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The controller can be driven in local mode by a potentiometer.
P AL T BT 7y L ek L g5 L

For operation with manual control, a 10k external potentiometer must be used, connected
between terminals 3 (‘OV’) and 6 (‘“+5V’, 0.5mA).

FEFARAT, FHEH 10K Q (A A%, 13,6210,

The potentiometer wiper is connected to the control terminal block input (terminal 4).

LA a5 | S AR 4 S

Danger !

fEk!

With the door open, dangerous live parts may be accessible if the JS3000 thyristor unit is
switched on.

WRIS000IA TN B AL IEETAE, T ERITSHRR.
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Chapter 4
HIE

CONFIGURATION
[
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ERA 21

Chapter 4 CONFIGURATION
BNE RE

CONFIGURATION - SAFETY
B e

The controller is configured , located on the driver board.
1w S R [ T 75 i

Important!

HE!

The controller is supplied fully configured in accordance with the product code on
the identification label and is ready for operation after wiring.

BRSNS ERE R B ES R, I RRamrEMN.

This chapter is included with a view to:

XEAFEUT A2

- Checking that the configuration is suitable for the application
For A B AR AT A R

- Modifying, if necessary, certain characteristics of the controller on site.
(LB OSHINEEHH R S i

DANGER!
fak !

For safety reasons, re-configuration of the controller must be carried out with

@E “TER gt B SR A B A A http://www.jetter.cn
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the unit switched off and by personnel qualified and trained to work with
electrical equipment in a low voltage industrial environment.

AT %A, AT B DA VIRT IR O T h2 ek IR
RS, T HEERE LIS IAE P KRE B85S KRELR.

Before starting the re-configuration procedure, ensure that the controller is
isolated and that any accidental power-up is not possible.

EREEZH, FHAEHNSCEESRE A SRS LR,

After re-configuring the controller, amend the codes on the identification label to

prevent any later maintenance problems.

EHMENE, BEArERE, UERFYE.

DRIVER BOARD CONFIGURATION

il AR B B

General introduction

BAENH

ﬁj

- @ vo-0e| po-ee| @e-ee] 0000

—
AN %

O
+ ~ o1 L T I
T ANAG 5 §
T " 1 1
T 2 i !
= —(=) |R1 L] [ ]
o] el G == e T L T =
N =) [r2
" =
Z | # > |vo O ___Jr1
(<) (UL
o) ks Jp2
1
—F® |px-
" BEAEN
BT X ] \
=) L1
380VAC ) o
&) |12 @
O
™
O
JTs3000fk A #
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®  potentiometer
ek e

P1: Scale range adjuster
PL R I AL 4%

P2:Setting over-current adjuster
P2: i i o FLA A%

P3:Cuttent-limiting adjuster
P3: Fi it B i i

® U AU K E X
Terminal code and definition

17
l)

3)
37

47
4)

3,
37

9)
9,

11,
11,
14,
14,

2:
2:

7::
7::

C1, C2: Control signal input
Cl, C2:#=iilfi S

GND, RS: Active and reset switch
GND, RS: BAT RS NLRE 4

R1, R2: External power adjustment
R1, R2: AR5

GND, U1l: Work mode switch
GND, Ul: TAEH ik

10: DX+, DX-: Communication
10: DX+, DX-: il

12:
12:
16:
16:

NO, COM: Alarm
NO, COM: #R*“4g bt
L1, L2: Power

L1, L2: FEJ5HAN

JETTER gt B SR A B A A
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Chapter 5
BHE

OPERATION
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Chapter 5 OPERATION
BHhE  BME

CONTROL OPERATION
BB

JS3000 controllers include an internal control loop.
JS3000% - Ll 45 1 258 SR H St 1 A PR AR B A BUAH IR R R

Thyristors
o [

The 3 pairs of thyristors modulate the supply voltage which is applied to the three-phase load.
R i TR D T A T S 4 R

Display board
SN 11

Four operation push button located on the display board (which is mounted parallel to the driver board) can be
accessed on the front panel. They are used to adjust the main thyristor unit operating parameters without having to open
the front door.

VA A P B [ 5 AR AR b (AP AT IR AERT IR Lo IS B vy LA 4 D ) S B2 H0m e
FTIFH o o

Five calibration potentiometers can be accessed when the front door is open.
FTOT AT ot o) DAV B S FEAL 4%

The functions of the operation potentiometers are indicated on the front panel of the thyristor unit and are explained in
the relevant paragraph .

JETTER gt B SR A B A A http://www.jetter.cn
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B TR R R A AR D REAE A N B A B . R
If the thyristor unit is replaced, the potentiometer board can be transferred to the new thyristor unit and thus retain all the
adjustments specific to the application concerned.

SRt e B DA R REARCRT GRS A O OR B SR I 2 5

Display
B

Four 7 segment display is used for steady and flashing messages indicating the current operating mode of the thyristor
unit, the alarm state and the error or fault type.

VU7 BB A s L 5e . MR SEos i B A A RO P PR S S S BN AR DR B PR 2R R

Diagnostic connector

RS MR

The values from the feedback and the operation of the thyristor unit are available on the diagnostic connector located on
the side panel.
A A TR RS W 1, AT DA 38 e e R AR 2 HOR R 5t S 5

Driver board

il BEAR

The analogue control signals and parameter retransmissions are applied to the driver board user terminal blocks.
FEFE M5 5 AT LUl I 3% 5 26 MODBUS 485 7 2 2k im B s L

The synchronisation circuit supplies the microprocessor with three signals corresponding to the sign of the line voltages
measured and a signal corresponding to the zero voltage crossing.
() 25 PSR AL 45 T A PR D P — A AH A L A =2 P s i

A square raising circuit supplies four signals corresponding to the squares of the measured signals: 112, 122, 13% and V2.
P BOR B AR DU A RAS 52 117122, 137 and V2 .

An 'OR' circuit selects the highest value from the squares of the three currents which is compared to an adjustable
threshold of the current limit setpoint.

T A B AR R A AT (R AT LA R AE 1R B R L

The multiplexer selects the signal applied to the analogue/digital converter inside the microprocessor from the
measurements, front panel potentiometer voltages and the control signals, according to the program procedure.

2 W PRAT 5 A K R AR B MBS 538 1k 1007 AIDRE 2R IR A U PR, X SRR 5 Tl Ry
AFERAE B s . P55 T .

The driver board microprocessor controls the entire operation of the thyristor unit and the message display.
A 2S48 I A it T TR B VAT R IR 5 IR

The amplification of the input signals converts the low level signals and amplifies the retransmissions.
PN NGNS L ERED I ON 2 T

One relays are used for the external detection of the active alarm state.
—AMRE R AL A R R IE RS

A diagnostic connector located on the front panel of the thyristor unit is used to control or measure the main thyristor
unit operating parameters.
N7 R Th 48 5T 5 I MODBUS 485 132 11 AT LA KA Th 2% B E S 4.

The watchdog monitors the correct functioning of the software; in the event of a fault, it sends a 'Reset' signal to the
microprocessor.

B IV R AR, AR R, B RR —ANEALE
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THYRISTOR FIRING MODES
B IR il 5 7 3

'Phase angle' mode

B AR

In 'Phase angle' mode, the power transmitted to the load is controlled by firing the thyristors on a part of the supply
voltage alternation.

FERS A AR 2, G280 10 ) s A S it I P 4K PR e P M £ 998 2 P s 2 PR T

For the three-phase load configuration in star with neutral, the load voltage is composed of portions of supply ‘phase-
neutral' voltage alternations.

R AR BOE Tk R R BRSO A IR R SR A R I R AR S

For the three-phase load configuration in open delta, the load voltage is composed of portions of line-to-line voltage
alternations.

WER MBS = IEALE, DB —IR E FE O A 2 B AT R L

Resistive
Supp|y ;a’ load
voltage / voltage

{ -I—e—"—

/ / ot

Supply /
voltage / Resistive
/ load
p” voltage
/ ot
e 9 — \\\
- q ——> \

Figure 5-1 Load voltage in 'Phase angle' (star with neutral or open delta)

HEHEE, CPERBEFEFH=AT

The firing angle (\) varies in the same way as the control system signal.
f ks (O IR RIRE RV T Fshilee 5

The output power is not a linear function of the firing angle.

b L2 D EE R R AN T SR

The three-phase load voltage, configured in star without neutral or in closed delta (3 wire configuration), is composed

JETTER gt B SR A B A A http://www.jetter.cn
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of portions of two- or three-phase waves according to the thyristor firing angle value.
WA BB R T SR BN = A TE (3D, A SRR AR A o A 1 e A 1 A
AN BTEAL K

In two-phase operation, the thyristor output voltage (between 'LOAD' terminals) is the voltage between two firing
phases.
EPIARERAE T, e AR A R A

In three-phase operation, the voltage of each load arm is the phase voltage for the star without neutral configuration or
the line-to-line voltage for the closed delta configuration.

A, WA T PR AR AR S B R AT L, 78 A = A0 8 T R S 8 A 2
o

The figure below shows two examples of three-phase resistive voltages configured in star without neutral.

NI A TR AR R TR = A SR B R 1

Half-voltages
between firing phases

a)
Half-voltage
between firing phases
" ot
/ .rlr b]

Figure 5-2 Resistive load voltage (star without neutral) in '‘Phase angle'

BAREAREBRE (PHERARFHOESR

For a small firing angle ({<60°), the load voltage is composed of portions of half-voltages between phases (figure 5-2,a).
WA A/ T-60E (\<60°) , Sk Fi I BAR ) A~ R 4Tk (J&15-2,2)

For a large firing angle (\>60°), the load voltage is composed of portions of voltage of one phase and portions of half-
voltages between phases (figure 5-2,b).

SR i 2 A KT 60 ((>60°), f 4% Fit s et —HRIAR 18] £ LR 41 (&15-2, b)

‘Burst firing' mode
W
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29




JS3000 Series identification

The 'Burst firing' mode is a proportional cycle which consists of supplying a series of complete supply voltage
periods to the load. (see figure 5-3).
DR N e FEl, 2 i — R A e R At rR 2H B T 8

Thyristor firing and non-firing are synchronised with the supply and are performed at zero voltage for a resistive load.

XA A, T R R A ik A P e R A A A F e A 2 FLS )RAT

A Load voltage

/ :
AVAVAY

THF ———

A

‘ql'

Tm

Figure 5-3 'Burst firing' mode (T - firing time; Tw- modulation period)

DA (T IR TA) s Tw- 35 IR 1R)D

The control algorithm of the JS3000 series takes into account the value of the r.m.s. load voltage squared.

JS3000 % 71 (138 53 R FH 1) A2 S 280 R 1R~ 5 (EL o

The square of the r.m.s. load voltage represents the power dissipated in a purely resistive load whose resistance remains
constant with temperature.

AL IR T DD 3R AN B K 5 2

The output power of the controller is linear between 0% and 100% of maximum power for an analogue input signal
variation between 4% and 96% of full scale.

Pl A 2 2R A 0% 21 B K T AR I 100% 554 A 5 I A% 40E s [ )96 % 2k PEAZ 1 «

Control precision is guaranteed to £2% of the power dissipated in the load (for constant resistance).

K E DRAEAE S BT FE DR (K] £2%

The output power of the controller is calibrated according to the nominal voltage specified when ordering.

i i e D (T SRR S B I OB v
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Chapter 6 COMMISSIONING PROCEDURE
BAE  REER
Read this chapter carefully before commissioning the controller

REZHIFFAAEAR

COMMISSIONING PROCEDURE - SAFETY
WERFPREM

Important!
HE!
JETTER cannot be held responsible for any damage to persons or property or
any financial loss or costs arising from incorrect use of the product or failure to

observe the instructions contained in this manual.
ANAS 5T | F 7= B AS IR B A SRS P A F A 548 St S 3 A RERIG 7==
REBEPHRE.

It is therefore the user’s responsibility to ensure, before commissioning the unit,
that all the nominal ratings of the power unit are compatible with the conditions of
use and the installation.

E, BRI THER R KATUE T3 5 25N I —AR KT

.
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DANGER!
yAig!

A thyristor is not an isolating device.

o AN RIL I B

Touching a load terminal even with a zero load current is as dangerous as
touching mains live.

AELEABKHILT, M5BT 5 M £ b B R fER

Only personnel qualified and trained to work with low voltage electrical
equipment in an industrial environment should have access to the interior

of the unit.
REZEL %, mHEAAETIISHIFES HEE B3 S HRELK
FIN R 7 e fliA Th A B .

Access to internal components of the controller is prohibited to users who
are not authorised to work in an industrial low voltage electrical
environment.

The temperature of the heatsink may exceed 100°C.

A SRR TV B R 58 IO L AR B % IR 2 B0 AR 52 e
WLhAS AR . SZHIH R BE T REE 100°C.

Avoid all contact, even occasional, with the heatsink when the controller is
operational. The heatsink remains hot for around 15mins after the unit has
been switched off.

IR RN, BAZmZam EELBREM. ERMRHTTE
RDUEEIL57 A, SR B Bl BRI IR

CHECKING THE CHARACTERISTICS
KR

Load current

ik Aezh

The maximum load current must be less than or equal to the value of the nominal current of the controller, taking into
account the load and power supply variations.

B KA 8 /N T B T P s O BUE bRk BV, Al T R AR A .

If three identical loads are configured in closed delta, the current of each phase of the controller is v 3 times greater
than the current in each branch of the load.

DR AR O A = AT, 2R A REATT IR LU A 3870 S AR 20 SRR 3%«

For a given power (P) of a three-phase load and with line-to-line voltage VL, the current to be compared with the
nominal current of the controller is:

ZE — A=A DR N S A Z s, WIBOE SRR A T

For open delta, the current to be compared with the nominal current of the controller is:

WA TR = Sk, W 8 I AUE AR R s T -
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Supply voltage
=N

For starts configurations without neutral or closed delta,the nominal value of the thyristor unit voltage must be
greater than or equal to the line to line voltage of the supply used.

Rk AN (0 A R e P — A TR, R A T AR PR HL S e T AR T L

Danger!
fER !

Never use a thyristor unit with a supply voltage greater than the nominal unit voltage specialed
in the coding .

R B — e AR e SR R R R S .

If the line voltage is less than 80% of the nominal voltage,the thyristor unit is inhibited.

L SR AR TR AR L (1980%, it T R ek 1 A

Attention!
ER!
In order for the control algorithm to function correctly, the nominal unit
voltage rating must be as close as possible to the supply voltage.
ZZCEL AT RAEEHISIZ H I REREIERATE N, BUE Ak HE I N 2 5 W] e
RIRRAR B,

Control signalsiz#ifE 5

Configuration on the driver board must be compatible with the type and level of the control signals.

Al B PR B N 1% 5 A A 5 (R SR AN A — 5

POWERING UP THE CONTROLLER
Fthlas BH

JS3000 series controllers are ready to operate correctly immediately after installation and wiring in accordance with this
user manual.

Y ) T 2 B 4R 5, IS3000 F 471 ] LAY #6 1E 3 TA% .

After checking that the nominal parameters of the controller (voltages, currents, input signal and load configuration) are
compatible with those of the installation, apply volts to the controller.

R AR A bR S CRIR, AL MAE S MEICE) Mk 8—80n, BRI BLE B,

Check that the current in each phase of the controller is equal to 0 in the absence of the control signal.
RA TN I, fEH s SRR e A% .

Make sure that the r.m.s. current in each phase does not exceed the nominal controller rating when the setpoint is at
maximum.

BEAE A IR, B DR BEAR FLIATAN B 37 T f RO BIUE B L o
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Chapter 7 DISPLAY MESSAGES
FEE Erfi B

GENERAL

During the thyristor unit commissioning procedure and during its operation, messages are displayed on the front panel
display. These messages inform the user on:

FER DR AN AR, T Ehd i & Bon Al R . XL (E -

« the type of thyristor unit operation
WThEs AR A

« the enabled alarms
(ke

« the errors and the faults.
RN

Two types of message are shown on the display.

15 BN AT WA

« Steady messages indicating the current thyristor unit operating mode.
Hsefa7s iR A LRI

« Flashing messages indicating abnormal operation (an error or a failure).
PRI B s i R R e
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STEADY MESSAGES
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SA series parameter for user operation

SARSISHCH B e

code Function Range or value Remark
B i Vi il RSB B/
External power adjustment
SA01 N 9 0-100%
Soft start 0- 60sec
Sa02 -
Z BRI 0—60%>
Sa03 0 60
0: Running with bsence of supply
Sa04 Running with absence of upply 0:
1:stop with absence of supply
1:
0:Without over-current function
SAQS Over-current function 0: ,
1:With over-current function
1:
SAGG Value of over-current 0.1 1.21e Ie:ciL::rent rating
SAOT Value of limited current 01 1.1le Ie:ciL::rent rating
0:Without over and limit voltage
Sa08 Over and limit voltage 0: s
1:with over and limit voltage
1:
SAQY Value of over voltage 0.1 1.2Ve Ve:\;‘eatlng voltage
SA10 Value of limited voltage 0.1 1.1Ve Ve:vr:tlng voltage
SA11 M;gg;iscommun ication 0-RTU
1:ASCII
Sa12 Address of communication 1 247
o 19200 display
SAL3 Bps of comnunication 4800, 9600, 19200 1920
19200 1920
Sald parity check 0:no check,1:0dd,2:even
0: 1: 2:
0:local
Sal5 Signle of computer 0:
1:computer
1:
Attention
TR
The SA15 parameter is set 1 only by computer,only 0 is set by panel.
SA15 1 0 1
JETTER AT A SR PR 2 ) http://www jetter.cn
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Chapter 8 ALARMS
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Chapter 8 ALARMS
BN\E W

The alarms used by the JS3000 thyristor unit protect the thyristors and the installation against abnormal operation and
give the user information on the type of failures that have occurred.

JS3000 4 e 45 FL TG A Y A 7T LLORA & B A5 AR SR sl A, JF HLARBUA A A b 5 6

Danger !

fEk!
Alarms cannot be used to replace personnel protection.
WEAREARABEN DB

ALARM STRATEGY
R R

The JS3000 thyristor unit alarms are entirely managed by the microprocessor of the driver board which retransmits its
data (alarms enabled or not) using the display on the thyristor unit front panel and alarm relays.

JS3000 4 ] 5 FL T FRIHR A 564 o s A BR PO AR A B8 A5, T Sl 45 S e 7 T B P 0 4 S s AR A 4k v
A7 o

The enabled state of all the alarms is indicated by the front panel display and alarm relays .

JIT A A PO 4B E RS 40 o I TR S /s R 2 R R 2 s

The highest level alarms detect the following failures:

R S T

« absence of one or more supply phases
R Y — A B LAH

« over-current in Burst firing modes
LRGSR

« under-voltage
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NI
« thyristor short-circuit
i V) A
« external measurement signal failure.
LIS TN ERERT RS
« neutral failure (fuse blow-out on the driver board).
AN B A R AR R R e gD

The detection of one of these failures causes the thyristor unit operation to be inhibited

XL RE T DA R TR B TS LR T AR

The low level alarms monitor:
RSB -
« the over-voltage
R
« the current unbalance
LA P
« the first over-current in Burst firing mode.
TR i

ALARM RELAYS
WEHR A

The alarm relays are located on the driver board:

B L A 2 AR A AR L

the relay for all the other alarms (general alarm relays).

fEERE R, s antE

The switch cut-off capacity is2 A (250 Vac or 30 Vdc).
RSk e 33 IR TS A B N 2A . (250 Vac or 30 Vdc).

The switch operating voltage must never be greater than 250 Vac.

TR 4K FLES BT 5 Y P IR AN BRI 250 Vac.

Alarm acknowledgement

HEHR

With Diode display & Communication
RS B B AE

reference chapter 7.(3% % -L7).

Without Diode display & Communication
YL E B AE

three function indicator:

EATHREFR AT
Green lights: Active
2SR Eioh BTG
Red and Green blinks: Reset
LLATFIERST AR AR
Red and Green lights: Setting over-current value
LLAT FIERAT bR E fE
JETTER HEAEE SRR PR A http://www jetter.cn
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Red and green blink alternately: Radiator is over-temperature

ARG S AR R

Red lights: Over-current protection

ARERS# SURLIV RS

Red blinks: Lack-phase in main loop while control board is provided with
power supply.

ARG FBOEF AL AL, 0] B ST
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Chapter 9 MAINTENANCE

BhE

i

A\

The controller must be maintained by personnel qualified and trained to work
with low voltage electrical equipment in an industrial environment.

RIE Y IR ZL TSR A RSB, T B TSRS+

R B B HRIE LR

The user’s installation must be protected upstream (non high-speed fuses,
thermal or electromagnetic circuit breaker, suitable fuse-isolator) and must

comply with current standards.

FA P IR e A B W AR (N AR, T LR SR RARE

FUSES
(s

Thyristor protection

o B B ARG

The thyristors in the JS3000 series controllers are protected in the following way:

JS3000 7 417 il s FAY & o A7 O 7 5 X
- external high speed fuses against overcurrents (except for short-wave infrared applications)

A R BRI T DR 3 e
- RC snubbers and MOVs (varistors) protect against over-fast voltage variations and transient overvoltages when the
thyristors are not conducting.

BELAZS PR WA R B sy ) A7 A 30 ) ) 3o s o
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JS3000 Series identification

DANGER!
fak !

High-speed fuses are used only for the protection of thyristors against large

amplitude overloads.
Rz T R BE ARG B ) O A
Under no circumstances should these high-speed fuses be used to protect the

installation.

A BERE PR WP 15 B R T B AR X PR

To protect the thyristors in the JS3000 series, 3 fuses and a tri-polar fuse-holder must be used.
AT ORAIS3000 F A IR i 0, Ak AH 3 A PROEE T o

SERVICING
Yz
JS3000 controllers must be mounted with the heatsink positioned vertically,

with no obstructions above or below which could inhibit or impede airflow.

JS30001E HIF MM IEH 2%, FEH LT HAEA ESYESE T RE.

Attention!
ER!
If several units are mounted in the same cabinet, they should be arranged in
such a way that air expelled from one cannot be drawn into the unit located
above it.
Z{E& WR—ANERIE D ZESNMETI AT, IR REHS7 AN U2
SOEFATRIE ) R o

In order to ensure correct cooling of the unit, users are advised, depending on the degree of environmental pollution, to
regularly clean the heatsink and the protective fan guard.
AT ORUEH D& S CHE R A, U, RIS RGO, e WIS 3, R KLIE & .

DANGER!
yan3
Cleaning should only be carried out when the controller supply is
disconnected and at least 15 minutes after it has ceased operating.
TR LA A SRAE 1 ] A5 VT W s RS L TR 1550 8P LUE #EAT .
Every six months check that the screws of the power and safety earth cables
are correctly tightened .

TN A N AN BRI R T RF .
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