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KTZ Series

identification

Precautions before usage

Notice
specifications

Before installation, please check
the specifications of the power
controller is right or not, if not,
contact the manufacturer.

Notice
Files and spare parts

Before installation, please check

the files and spare parts ,(refer

to the packing list)

1.user ” s manual 1.
2.quality certificate 3.
3.feedback sheet 4.of spare parts

(spare parts are ordered by the

customer; accessory is the

manual POT )

Notice
inspection

Before installation, please check
whether there is breakage,
loosening of the screws, sloughing
of the connections, if yes, do
contact with the manufacturer.

Notice

user ¥ s manual

Read user * s manual carefully
before installation.
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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 AT E A AR IRAS EAEA T LUR PEAS bR RS e 9 -

DANGER
pien

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, TREE
B B3 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 AT VT e R BUERA IER B Th AR AN REIE R LAk

These symbols must be observed for particular points.
X LERR & JIURF ) ST o

However the whole of the manual remains applicable.
SR U e £ FEAh 38 4 vy SR BB FH 12 D )

Personnel

N

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, WAEMYES il 2ol IR N 53 580, 1T HIL A 7R TV I PR 55 o (IR s F 2 B 4% 1) 1
TEZH: .

Independent alarm

ML

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

P RAZAT Wz = I B AR ML, AT SO P ek —AMISEI 24 (IRED Wk 1 HAXA
B A A%

Renzhong can supply suitable equipment.

N A ASR A I8 R 4 o
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Chapter 1
H—E

IDENTIFYING THE CONTROLLERS
EHRER
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Chapter 1 IDENTIFYING THE CONTROLLERS
BB EHEGR

GENERAL INTRODUCTION TO THE KTZ SERIES
K T Z RFIF= it

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

KTz RFES AR, SRR Tk =73,

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

K T Z RS TE th =B, Rl ISR SRR i a4

The KT Z series is designed to control the following loads:

K T z RF0TT LU ez il LT 3%

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

« resistive (with low or high temperature coefficient),
BEPE S G s Il R EO

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

Three-phase loads can be connected:

=M EEETTA:

« in star with neutral
W R R R
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« in star without neutral
rRbE OB L R B
« in closed delta
B AN = 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.
FREHAR P O 2. BB, AP
The nominal currents of the K T z series controllers are between 20A and 1200A, per phase,
defined at an ambient temperature of 45°C.
K T Z RF0A P51 28 5 Y0 Bl A LUK 20AZ]1200A, &AH I TARREfE45°CLL 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, TH 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 3R ThEe (BRI

With Diode display & Communication
RS E B I8

Hangzhou Zhengan Scienec & Technology CO.Ltd
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Without Diode display & Communication
A HILE B AT

The unit is controlled by analogue signals.

VLA G IR B S U 5

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

and two current levels:

PRI LIRS 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.

TP TR RIIIR S, AR5 2ON G 28 ety e iy i B 47 B A s oK

The front panel also includes:

AU TR IS £ 45 -

« 4 push button for the main operating parameters
ANV R AE SR (s

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

R AR GRS B SRR LA A R AR

Failure detection is signalled by the switches of one alarm relays and by the display.
B R MR R AR B K

If the current threshold pre-adjusted by the user or in the factory is exceeded, the current monitoring system
WA e R AR, IR AR RGO
« stops the thyristor unit in Burst firing or Logic operation
1% 1 i ) 7 A
« limits the current by thyristor angle variation in Phase angle.
R o) 5 i 5 ) T LA

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

K T Z M B 5 Rz ) R gt AN EERAM R ML HL L

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

KT Z RV EAT R AMERE, A e i F AT AR ] s bR PR K +10% 21-10%.

A K T z series controller is equipped with:

K T Z #2528 Be & LR 34
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- 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 A AR ik, AT R, $RAEEh Sy MBREH IEE S BRI E . (R
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 S el L, TTHRfT I .

TECHNICAL SPECIFICATION

The K T Z series of controllers is intended for thyristor regulation and control of an industrial three-phase load.

K T Z ARG AL o B A7 042 o)l — AR 5 28

Danger !

fa !

An isolating device must be installed between the equipment and the mains supply in
order to perform the maintenance in complete safety.
AT RANIEAE B &R AL 2 T8 N R B ik 4% .

Thyristors are not isolating devices.

AR AL

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

HESA BRI, MBS L T AR A s T — AR

Attention !

R

compatible with the conditions of installation and operation before commissioning the
thyristor unit.

f It is the user's responsibility to ensure that the nominal values of the thyristor unit are
EREZE, FAFASHERE &R E R BUE HS R E &AL

Power

R

Nominal current (per phase) 25A, 45A, 60A, 80A,94A 110A 130A 160A 200A 250A 300A
CRERHD B0E R 400A, 500A, or 1000A .

Line-to-line voltage 220/ 380/ 440V (+10%, -15%)

AH TR] HL s 220/380/ 440V (+10%, -15%)

Supply frequency 50Hz

SIES 50Hz

power and control

EEL YR RT3

Cooling Natural convection for 20A, 30A ratings Permanent

Hangzhou Zhengan Scienec & Technology CO.Ltd
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¥

fan-cooling
R

Load
Wik

Load connection

TEER

Load configuration
TR E

Control

]

External control signal :

¥R

Input impedance:

SNFEDL:

Thyristor firing mode

o T B 5 5 2K

Manual power control:

FhEH

Time of soft start and soft stop:

SR B ERWTI A

25A  45A

for 50A , 100A, 150A. . . 1000A force rating
50ALL LE, s KA

All types of industrial three-phase load:

JrA B Tk = A 47 8

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

primary transformer coil, etc.

AR, A

Independent of the phase rotation order

HBNHAAH, oA AR

Closed (3 wires) and open (6 wires) delta

BA=SM (32 M FFIR=S (646
Star without Neutral (3 wires) and with Neutral (4 wires)
AR (B2 TP PESHEE (420
Load type and assembly configuration using jumpers

7 8UC AR Bk 2k

Analogue voltage 0 to 5V or 0 to 10V; current 4 to 20mA
B 0-5VER0-10V;  Fiii4-20 mA

Voltage input: >100k Q, current input: 120 Q
HEHA K T100K Q, HLFHIA: 120Q

* Phase angle

BARA R
Be applicable to resistance load and inductive load
38 T BE A AR £

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

R By BRI A AR 3 T e

Output reslution:Approx. 10 A/D
by e 1067A/D

* Cycle base zero voltage trigger mode:

JARIATHEY

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

ARSI, Rk, WS

Be applicable to resistance load

AT RHPE

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

XN, TTREBCR IR

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
AMERFT B )

Both are 15 sec.
)k 15sec.

Hangzhou Zhengan Scienec & Technology CO.Ltd
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Control performance

Btk ge

Linearity

=g

Stability With variations:
BB e

Output range:
M-

Current-limiting:

HL A PR 7 -

Alarms and protection

W& ARG

Voltage
Lk

Over-current protection:

o RRARY

Environment
i
Operating temperature

TRRE

Storage temperature

TR A

Thyristor protection

o 1 B AR

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

- Of the supply voltage +10%, -15%
HL R A0 2 P S 11+ 10%, -1596(¥)7 [l Y
- Of the temperature from 0 to 70°C
% AE0 to 70°C Iy ¥ Y
stability is better than £2% of full scale
R L T 1 £2%
Phase angle control mode :0-98% of input voltage
2 L HL S (110-98%
Cycle base zero voltage trigger mode:Ecentricity ratio is
0-100%.
DAL 5% 2 0-100%.

+ Only be applicable to the phase angle control mode.
o A& TR AR 5
Over-current value can be set in the range of 20~100% of
* rating current.
o WA PRI nI 7R A0 i IR K 20~ 100%1H] ¥ 5E
« After the current of load is up to the preset value,it will not
increase following the intput siganl
o SUOBCRIATIA BV E (5 AN T BES ABL R I
+ This function can prevent the heater from becoming too hot to
break.
o A Lk R PR I FA

Absence of supply voltage on each phase

(inhibition of the thyristor unit)

YR A B ot ) A G T

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

KB (IETIEH UL 70%)

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

s GRrd IEE ARFR L #120%)

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

zero voltage trigger mode

 PDVRAE IR RN “ AR DhREEAEH]

« 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 ROE S 0 b HRE R
FENE. 4Lt LED 4T Ho5%

0°C to +45°C at maximum altitude of 2000m
0°C to +45°C, 5 fmiE452000m LA 4

-10°C to +70°C
-10°C to +70°C

High-speed external and RC snubbers
PRI WA T B SR OR

10
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Protection IP20 on the front facia
Rp TR 7545 1P20
External wiring To be carried out in compliance with standard
¥R
Operating atmosphere Non-explosive, non-corrosive, non-conductive
BAEAA ToRig, T, Tofks
Humidity RH: 5% to 95%, non-condensing
EE 5% to 95%, JG14 ik
Material/Finish Ordinary steel plate/paint coating
MR RRE AR 5 5
PRODUCT CODE
FE LA
KTZ3— / -]~
EY]l Rt
Series Rated power Feedback
WAET HOh A FIE R
Input signal Rated Diode &
Voltage Communication
MANfRS ARG
Input signal Code
0-5V
0 to 5 volts V5
1-5V
1 to 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 4mA 20
Rated power Code
BUEIhH R
17KVA 17KVA
29KVA 29KVA
39KVA 39KVA
52KVA 52KVA
62KVA 62KVA

11
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72KVA 72KVA
85KVA 85KVA
105KVA 105KVA
131KVA 131KVA
164KVA 164KVA
197KVA 197KVA
264KVA 264KVA
328KVA 328KVA
397KVA 397KVA
Load power more than 397KVA for customization
397KVA
Rated Voltage Code
BERE R
3x 220V 3x 220V
3x 380V 3x 380V
3x 440V 3x 440V
Feedback Code
AR ]
With feedback F
R AR
Without feedback
A IR AR
Diode & Communication Code
FOoEFE A U]
With Diode & Communication s
WS B E W
Without Diode & Communication
A ERSE B FE

EXAMPLE OF PRODUCT CODE
e R 24 451]

Controller and installation parameters
BHRNZESH

Input signal 4 to 20 milliamps

N7 54-20 mA

Nominal power 62KVA

BUE D)% 62KVA

Load Voltage 3x 380V

f# Rk 3% 380V

Without feedback

ANy it

Without Diode & Communication

ANty B s R TR

Controller code:
I AAAS:
KTZ3-4mA 20-62KVA / 3x 380V —N—-N

KTZ3-62KVA/3x 380V

12
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Chapter 2 INSTALLATION
BoE "E

INSTALLATION - SAFETY
LR LA

DANGER!
fEk !

K T S units must be installed by personnel qualified and trained to work with
low voltage electrical equipment in an industrial environment.

K T S TR M T3 R 0 h 2 S YIS R 52k, T AR EGZE DBIHEH
A B A T H SR & O AR

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

AR T B A RIS RINE T, RS T LAHERR VT JeAI R 4

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 LA RAE 22 24 .

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

WD BT A IRAEAT SR RE 1 2 et bl B 22ke, b N ANRETCE R i L )

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.

R — ARG P 2 NI T, ST 2R 5 SN DA S 25 UG A A o

13
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Attention!
The units are designed to be used at an ambient temperature less than or equal to 45°C.

R A1 28 6 55 0 RN FE 54 0 4 O FE BT 45°C 0
Leave a minimum gap of 5cm between two units placed side by side.
Z{f}& IR B TuIFHEBCE, MARER AN Z R/ B A Semr RS .

Excessive overheating of the controller may lead to incorrect operation of the unit.
EHA T AT e R BORAT SRR T AR,

This may in turn cause damage to the components.

KRN T B L TCas K HRR .

DIMENSIONAL DETAILS(mm)

P4 R ~F(mm)

NO. Power A (Length) | B (Width) | C(Height) D (Length) E (width)
ikl ThE

1 17-62KVA 310 194 220 290 120

2 72-164KVA 420 265 258 400 220

3 197KVA 420 305 258 400 260

4 264-328KVA 460 400 302 440 120+120

5 394KVA 520 400 302 500 120+120

6 526-790KVA 520 640 350 | 500 220+220

The overall dimensions of KTZ 3 controllers are given in Figure 2-1(1)\(2).
KTZ 3 RFBE R2-1(1)\(2),

EEE]

aEmm

D
A

A
=
[}
A

Y

17-62KVA
Figure 2-1(1) The overall dimensions of KTZcontrollers

14
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T

4 ! S ST

; Lo
Rl I \T\ m
E
{5 b

72-790KVA

Figure 2-1 2 The overall dimensions of KTZ controllers

Fasten the 4(6) screws correctly

IEAffE 2 4(6)Y ME#E

15
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CHAPTER 3 WIRING
B=F Bk

WIRING - SAFETY

B&EZEMTE

.18

£\

DANGER!
pEniog

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

T A% R e AR L TR RSB, T R BEAAE TS+

RGBS A I RAF LR

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

TR N B LT AR

16
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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 RIELERAE, NAEREN MR BB INESRBE.

K T Z series units have a protective cover.

KT Z RIEHRSP I

DANGER!
fak !

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

TERWTER 1T, — B ARIE IR B U1 B 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.
TEEREZ A E C BRI AR O R EH, MERKN — e BEREIEHE
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: _ |

T AN e

Attention!

ER!

To ensure correct grounding of the KTZ unit, make sure that it is mounted on

the reference ground surface (panel or bulkhead).
h T ARIEKTZ Soc i IEREeth, — @ B LA S B R,
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!
yen o4
This connection, which is intended to ensure good ground continuity, can never
be used to replace the safety earth connection.

RANERRA T HMET M, MARRE LEMINER,

POWER WIRING
LR

The control terminal block has a plug-in connector.
Pl e o AR AT 4%

The safety earth is connected to an M6 screw and bolt.
2 Hh 3 MBUBAR I %

17
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Power wiring diagrams

EIPIE: 2359

The K T z power wiring diagram depends on the load configuration.

KT Z 130 ) S8 i W AR s S 3 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 2 A b 2 (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 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

18
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Star with neutral configuration
P RERFN RS
A three-phase load connected in star with neutral is configured as 4-wire.

rhPE R IR LR I A2k T = AR A

L3 ©

N O -

Line protection and main circuit breaker
(user installation)

Thynstor protection
[ fuses
|

o]
Safety earth
g it

LINE LINE

Power board

o| Loap |g[Loap

4 wires J 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)

19
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Open delta configuration

Sh=AE

L1

L3 O 1

Line protection and main circuit bresker
{u==r installation)

Safety carth w—

Thyristor profection -
fuses

Power board

Load 3

-1~

Load 2

7

Load 1

L

Important!
HE!
The load wiring given below must be observed.
MR — e BIR BB .

USER TERMINAL BLOCKS

20
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F P8 T HE

General introduction

BENA

The user terminal blocks comprise:
FH P ot FHEELHG DA Y2
- A control terminal block
5 il 1
- A fan terminal block
MMl T G 28
The control terminal block is located beside the controller on the left side.
P il e A ) 2ol
The fan terminal block is located over the controller on the top side.
IR ity AR 3 28 10 TR

These connectors for the wires plug in.

TR B B B
Terminal numbers Designation on label Function
) PREEH B2 (2

1 Cl 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 S1 Reset

9 D+ Modbus communication “+”

10 D - Modbus communication “-”

11 NO Alarm nomal open

12 COM Alarm

13 L1 Power

14 NC NC

15 L2 Power

& =
— o~ :.c- — ~ o — — + | e Mo — o~
(o (] (-] e e = pase L = = r | =
™ P ey A c - O iy PaTE 5
O—20—C3—0@—0E—©0O—@0O©0r0203040—
iz
Bl
SA3
+ - B BEFX 380VAC
4~20mA FHETREE  SAT Rs485i 0
gy MODBUS RTU
N
SA2
g
o, S

21
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Control wiring in local mode

SRk 35

The controller can be driven in local mode by a potentiometer.
P AL T B BT ) L ek L g4

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

FETFARAT, FEH—A10K Q Rz S, 13,6211,

The potentiometer wiper is connected to the control terminal block input (terminal 4).
AL 5 H SRR A4 5 3 1o

Danger !

yeniod

With the door open, dangerous live parts may be accessible if the KTZ thy ristor unit is
switched on.

R KTZ AT TIEE TR, T ®RIISH R
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Chapter 4 CONFIGURATION
FNE EE

CONFIGURATION - SAFETY

REgEMTE

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

/N

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.

BRI SR BB ES RS, I RRamEN.

This chapter is included with a view to:
XEQFEUTHE:

- Checking that the configuration is suitable for the application

LioREN W Wiy

(HREE BN

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

DANGER!
A e

For safety reasons, re-configuration of the controller must be carried out with
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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, WA BRI B DA TR IR K O T h SR
RS, T HEERE LIS KRE B8 RELR.

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

EREEZH, FHREHNSCEESRE, A SRS LE.

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

p

revent any later maintenance problems.

EHMENE, BEAERY, UERFYES.

DRIVER BOARD CONFIGURATION

gvVs =

ik A AR B
General introduction |J¥|
BaAEAE O
@é}@@o@@@@o@@@@o@@®®®®
O
+ ) c1 X s 4
i NS = s
7Y 1 T
T O T 1
= () [RI [ ] L]
= S5 O
N 1L == s e et s
% S @ Vo S e
(=) U1
(=) |rsS___Jr2
—@ DX+ DT_‘lj
Ui
DX-
— T &
IS ] \ M
2 |1
380VAC ) Eﬁj;
& |12 @
= 7!
S ALt T U A e KT 2 R

SA2 : J3 15 T 2%

Hangzh
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General introduction

BAESH

®  potentiometer

HIAZ A%

P1: Scale range adjuster P2:Setting over-current adjuster
PL AR F A A5 P2:3ed ¥ B R %
P3:Cuttent-limiting adjuster

P3: FELAL PR LA 4%

o i AU K E X

Terminal code and definition

17
17

37
37

4,
4,

3,
37

97
97

11,
11,

13,
13,

2: C1, C2: Control signal input
2: Cl, C2:=iilfE sHA

8: GND, Si: Active and reset switch
8: GND, Si: BAT R SEALRE 4

5: R1, R2: External power adjustment
5: R1, R2: AN RIS

7:: GND, Ul: Work mode switch
7:: GND, Ul: TAEya\k#%

10: D+ , D- : Communication
10: D+, D- : ﬁlﬂ

12: NO, COM: Alarm
12: NO, COM: 2% s

15: L1, L2: Power
15: L1, L2: Ly A\
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Chapter 5

BhE

OPERATION
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Chapter 5 OPERATION
BhE  BME

CONTROL OPERATION
BB

K T z controllers include an internal control loop.
K T Z 307 Dy Z P 4 R HI S8 8k A R A B0 25 B0 7 B PR P Rl R

Thyristors
o [

The 3 pairs of thyristors modulate the supply voltage which is applied to the three-phase load.
R i TR Dl T A T S 4 9

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.

VUASER A 2 B I S A T AR L CH R BCTAT IR AR IR b o TS ] m] AR R D 4 4 32 2 2 50 Jo 20
FTIT T o

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

HIT TR [ 5 A A L BEAE AR 3 A B
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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.

SR R B DA TRREARORT AR S A O OR B ORI 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.

PUAS7BCE A s e MRS B A A A PR PR S S S BN AR BR B P 2R

Diagnostic connector

RS W

The values from the feedback and the operation of the thyristor unit are available on the diagnostic connector located on
the side panel.
A F AR K2 W 1, R] DU 38 e e R AR 2 HOR R 5t S 5

Driver board

il BAR

The analogue control signals and parameter retransmissions are applied to the driver board user terminal blocks.
FEFAE M5 5 AT DOl 1 3% 5 26 MODBUS 485 7 22k im B s B

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 B D P — A AH R L R =2 FL s

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 = AN AT S R s BRI L PR 1) 1 (A LR

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 PR 5 A K R AR B MBS 538 1k 1007 AIDRE B IR A U FEES , X BB 5 T Ry
ARSI L . P55 (5 5.

The driver board microprocessor controls the entire operation of the thyristor unit and the message display.
A 2S5 T 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.
B N TR P R K 5915 5 TBOR A% %«

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

A diagnostic connector located on the front panel of the thyristor unit is used to control or measure the main thyristor
unit operating parameters.
{31V S5 o HIMODBUS 4853 ¥ 1 7T LL Ik 1 .0 8 (030 1 S0

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 EH AR, AR, B HER3R ANEAE
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THYRISTOR FIRING MODES
R [ il 5 77 3K

'Phase angle' mode

Bl 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 R A AL, AR Dy 42 T 5 D e O 1 PO S L TS PR 8 70 P M 5 BT o

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 TV R R BRI, B IR R FE O A I R AR B

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

WER MBS = IBALE, DB IR I FE O A e B A 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)

SEHEE, CPERBEFEFH=AT

The firing angle (\) varies in the same way as the control system signal.
fi s (O IR RIREVE R Pt 5
The output power is not a linear function of the firing angle.

i tH Zh AR AN B A AN SRR o

The three-phase load voltage, configured in star without neutral or in closed delta (3 wire configuration), is composed
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Hangzhou Zhengan Scienec & Technology CO.Ltd



KTZ Series identification

of portions of two- or three-phase waves according to the thyristor firing angle value.
WA L R T ST BN =T (3D, — A SR 8 b AR A o A5 (1 e ) A
AT AL K

In two-phase operation, the thyristor output voltage (between 'LOAD' terminals) is the voltage between two firing
phases.
FEPARHRARE T, Do A b P S A A R AH

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, AR T PR AR AR B A B R U AT L, TR 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 SRR 1

Half-voltages
between firing phases

a)
Half-voltage
between firing phases
‘ot
. b)

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

BARMAARERBRE (PRI RFHES

For a small firing angle ({<60°), the load voltage is composed of portions of half-voltages between phases (figure 5-2,a).
i 2 4N 600 (\<60°) , G HL PR FHATIA) (- PR 4l (JEI5-2,0)

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).
A £ K F-60 2 ((>60°), St 4 v s 1 AHRAR IR ) s 4L . ([&I5-2, b)
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'‘Burst firing' mode
PATIRR

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 E — N LEGIE, 2 — R BIR e R s 4L s B8

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

X B S, T e [ R ik A P S R A A A P M A 2 FL S )RAT

A Load voltage

/ :
AVAVAY

THF ———

A

‘ql'

Tm

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

DA (T AR TA) s Tw- 315 IR 1EDD

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

KTZ Z 5 (K532 SR R A SR 3 s PR~ 5

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 D3R AE N B R 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.

P53 ) HE 2R 1 0% 21 B K D) % 11 100% 5 3 A\ A5 5 1 4% 240 5E i Bl 1196 % il 2k AR 4K,

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

RS L ORAEAE SR FE L AR (K £2% .

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

P s DDA v SR RE BTN AR AR L
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Chapter 6 COMMISSIONING PROCEDURE

BAE AEER

Read this chapter carefully before commissioning the controller

REZHFFAAEAR

COMMISSIONING PROCEDURE - SAFETY

RERFZEMTE

/N

Important!

B!

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.

“AN BT E TR AN TE R 68 P B < A T 4 S TS B R B

REBHHRK.

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.

Ek, FPTERE Z R SUER RO AR AAE Th 3 5 S A8 R IO R ABAT 19
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DANGER!
fak !

A thyristor is not an isolating device.

o A RIS B

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

AELEABMHILT, M5BT 5 M £ b B R A 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 %, EEAETIISHIFEF HEEBE T S HRELE
FIN R 7 BB Thas 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 PR 5 EOR R LA B % IR 2 B0 AR 57 42
WhAS AR . SZHIH R BE FT 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, BASmZam EELBREM. ERMSHTTE
RDUEHIL57 A, SR B Bl BRI IR

CHECKING THE CHARACTERISTICS
KR

Load current

ik ech

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.

e KA IR 8 /N T B T A IO AT bRk BV, Al T R AR i A

If three identical loads are configured in closed delta, the current of each phase of the controller is V3 times greater
than the current in each branch of the load.

TSR R PR 8 A = A e, 95 A8 ) A A PRLIAE B L SR 50 T 1 43 S HB LK 34

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:

G A AR DR N S A Z B, BUE AR FR A T

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

WA= SR, W 8 I BUE AR 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.
X Tk RN R N R AR P =R, S TR R R — e e TR T L .

Danger!
faR !

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

I BT — e AR A e SRR R R R S

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

L SR B TR L s (1980%, it T 7 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.
AT R HI SIS ST REREIERG ST AR,  BUE bk v T 2% 5 W RE R
RIRRER B,

Control signalsiz#ifE 5

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

Al B PRI N 1% 5 A A 5 (R SR AN 0 A — 2

POWERING UP THE CONTROLLER
Eflas BH

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

F P T 5, R T Z R AU DL I8 TR

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 ARSI 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.
RETRAG S, FEHldS SRR E S F.

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 PR AEAR FRLIATAN B 12 1 h BT E B L o
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Chapter 7 DISPLAY MESSAGES

BLE ErfER
GENERAL
FEtis

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

FE A AN AR, T b 4 2 Wos AN SRR B X2 B EE:

« the type of thyristor unit operation
WIhs TAE )73

« the enabled alarms
il Re

« the errors and the faults.
A

Two types of message are shown on the display.

5 BB AT W

« Steady messages indicating the current thyristor unit operating mode.
B AR A TAER

« Flashing messages indicating abnormal operation (an error or a failure).
PABRAT S 7 B R R
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Flow chart of parameters
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SA serier parameter explanation
SA

SA series parameter for user operation

SARFISE A EFBRIEMER
code Function Range or value Remark
BB iR v e &
External power adjustment
SAO1 o 3 0-100%
FEERESH
Soft start 0- 60sec
Sa02 R
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
SAOS Over-current function 0: .
1:With over-current function
1:
SAGG Value of over-current 0.1 1.21e Ie:ﬁ:;rent rating
SAOT Value of limited current 01 1.1le Ie:izﬁrent rating
0:Without over and limit voltage
Sa08 Over and limit voltage 0: .
1:with over and limit voltage
1:
Value of over voltage Ve:rating voltage
SA09 0.1 1.2ve Ve
SAL0 Value of limited voltage 0.1 1.1Ve Veizfting voltage
SA11 Modbus communication 0:RTU
MODBUS 1:ASCII
sal2 Address of communication 1 247
o 19200 display
SA13 Bps of communication 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

ER
The SA15 parameter is set 1 only by computer,only 0 is set by panel.
SA15 1 0 1
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Explanation of Panel and key

() (A) (V)

SET

<P Wi

Settings key

Shift key

Up key

Down key

Be

I T

il /)~ it
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Chapter 8 ALARMS
BN\E W

The alarms used by the K T Z thy ristor unit protect the thyristors and the installation against abnormal operation and
give the user information on the type of failures that have occurred.

K T Z il S e A A A AT LLORS W B A5 AR R s A, OF HARBUA A A b 5 6

Danger !

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

ALARM STRATEGY
W R

The K T Zz 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.

K T Z i I A5 S G IR 50 4 ph A R BRI AR AL PR AP B, T PR 5l 45 S e 7 T B P 80 4 S s AR A 4k v
LRI

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

JIT A PO 4B R 40 o i TR S /s R e R R 2 s o

The highest level alarms detect the following failures:

R AR RN S T

« absence of one or more supply phases
YR —AH B LA

« over-current in Burst firing modes
TR i

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

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

XL RE AT DAT | TR B s IR T AR

The low level alarms monitor:

R AR A -

« the over-voltage
R

« the current unbalance
LI APt

« the first over-current in Burst firing mode.
DA i

ALARM RELAYS
WEHR A

The alarm relays are located on the driver board:

TG L A 2 AR A AR L

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

fEERE R, s an i

The switch cut-off capacity is2 A (250 Vac or 30 Vdc).
IR BB HITF S AR N 2A | (250 Vac or 30 Vdc).

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

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

Alarm acknowledgement

HEH IR

With Diode display & Communication
RS B AE

reference chapter 7.(3% % L),

Without Diode display & Communication
L E B AE

three function indicator:

EATIRERTNT -

Green lights: Active

2 SR BTG

Red and Green blinks: Reset

LLAT TGRS N - SADIRAS

Red and Green lights: Setting over-current value
LLAT FIERAT SURLIN TR IVIER (= pan
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Red and green blink alternately: Radiator is over-temperature

ARG S AR I

Red lights: Over-current protection

FARGER N SURCIV/ RS

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

power supply.

ARGNNPH EGER SR, T2 ml RS

40

Hangzhou Zhengan Scienec & Technology CO.Ltd



KTZ Series

identification

Chapter 9
BE

MAINTENANCE
L7

Contents

THYRISTOR PROTECTION

s [ 7 DR

SERVICING . ..................

Yt

Chapter 9 MAINTENANCE

BhE

i

Page

A\

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

WA LI LTI A RSER, T B EAE TSRS+

IR S 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.
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Thyristor protection
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The thyristors in the K T z series controllers are protected in the following way:
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- external high speed fuses against overcurrents (except for short-wave infrared applications)
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- RC snubbers and MOVs (varistors) protect against over-fast voltage variations and transient overvoltages when the
thyristors are not conducting.
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KTZ Series identification

DANGER!
fak !

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

amplitude overloads.
TRz W N BEORS B ) O A
Under no circumstances should these high-speed fuses be used to protect the

installation.
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To protect the thyristors in the K T z series, 3 fuses and a tri-polar fuse-holder must be used.
A TRYK T ZRAN S WE, A A PO

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

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

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.
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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.
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DANGER!
fak !

Cleaning should only be carried out when the controller supply is
disconnected and at least 15 minutes after it has ceased operating.
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Every six months check that the screws of the power and safety earth cables
are correctly tightened .
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