CR-series SCR Operation Manual

(303W & 304W)

Notice of Safety

@ Please connect lings according to National Electrical Code to
prevent hazard to human and equipmant.

® To preventelectric shock, please make sure that poweris
turned off before replacing the fuse.

® Please do not use beyond the rated current. Ifthe poweris
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Version: 2.2

APPEARANCE Doc. No.: T10-00027

Attention ; i g
unsteady, please retain sufficient current safety reservation 2
® Please lock terminal screws tightly to prevent companents
from being hurned due tothe surge or overheatof contacts
e The intsrnal parts of the device are components with high
voltage and high temperature. Do nottoush any terminal to
Danger prevent hazard if it is slactrified.
.Model Explanation
|
Output Function Voltage spec. Current spec. Control Mode
T:10 D: Standard 2220V 035:354 P :Phase trigger cantrol
2:3p2wW  ArFullfunction 4: 44DV : Z:Zero cross control
To2w 'E:U”r;ent dEtE{f;t'Dnl ) (380V) ; G: 3pHalf-wave
- : Full function{developing = . i
3:3p3W Voltags detestion 450:4504 (Blank): 1¢self-setup
-S pecfi ciations W Full function {developing)
Power detector
; rCvptic:na\\ information: k
Main power 220,380, 440V 115% 50/60HZ

Control power 200-240ACTFan ingl uded) - B0~240% ACIDC(fans nan-ingluded)

Rated current SBAGDA, TEA, 1004, 1254 1504 225A J00A 4B0A

Gontrol mode Phase trigger control or Zeroeross contral fanly 1 ¢ 1W typs)

0~BV1~BY (impedance 20K) 0~10%, 1~10V (impedance 100K)

ControlsignalVomd | o o a s b0ma impedance 26000m)

Cutput centralrangs 0.0~100.0%

Resolution/ Linear 0% 1%

Analog control; D~5V(impedance 201} to 0.0~100.0% -

RaAedntidlsignd | an’off sontrol: Hi=3.4Y,Lo=2 2¥

Serial communication | RS-485 interface, support ModBus protocol in RTU or ASCII form at

Coaling Mathod natural air circulation or fan cosaling

Ambienttem peraturel humidity | 10~+50°Clunder 80%RH

Hi pot test AC2000V/ 1 min. [between the powar, signalterminal & heat sinks)

2KV BKHZ

Maoise susceptibility

Isolation resistor over 20M Y500V {between the power, signal terminal & heatsinks)

Housing Material

ABS (UL84V)

1.1fthe optional model is with full function (AW, W) and the control mode is with phase
control, the controller can be planned as a constant current {or constant voltage - constant
power) control mode. Please refertothe parameter settings

2, The full function model is included the serials communication { RS-485) which can
support ModBus protozal in RTU ar ASCIl format. Please refer tothe communication
spec. (Standard type iz notincluded RE-485 and it's only for display.)

3. Current has awide range of specifications. Please referto the product specifications
4. CRx-x¢xP can be planned to phas e/ zero control.

5.3 p phase control [control mode] with P-type and C-type two options.
P-typefstandard) :
Using 6sets SCR to control each phase' +/~ phase voltage. This is called "3 @ full-wave
controlled”. lts characteristics is to control the outputline current without DC component
{average = 0). It's suitable forinductive {or resistive) load. Such as motors, transformers
and =0 on. The controllable phase angle only have 0~150degrees control range.

C-type

Using 3sets SCR & 3sets diodes to control each phase' half-circumference phase voltage
This's called " 3¢ half-wave controlled”. It has a wide phase angle control range (0~120
degree)._ It's suitable for micro voltage adjustment. Due to line current has DG

com ponent, therefore, it's only suitable for resistive load.

5.Current calculation and specifications used
(34 ) (AMP) = P(watt) : V(voltage} : /3 : 0.85(15% safety reservation}
(1@ JI{AMP) = Plwatt) : V{voltage) - /3 : 0.85(15% safety reservation}

. v,
BFuse Spec. Pls use the available fuses, the below is model# for Bussmannn & (1%)
N Fuse modelf Fuse model§ ¢ t Fuse modslf o Fuse modelf
urrent 240V{I3ty/4 15v{Iaty  |Current 24 0V SV {1 UrreEn 24 VLR SV{RE Hrrent o pvgimnya sV
354  |BOLET(1400)/50FE(380) 1004 125LET(7500)/ MIDECE60GH125(10600)  |1B0A  |200LMT(20000)/200FM{10500) |3B0A | Midec 680 GH4 00(112000)
504 B3LET(2200)63FE(480) 1254 160LET(16000)/ MIDECEE0GH125(10600) | 2254  |250LMT{40000¥2B0FM{10500) (4504 |-—- /2B0FM({30500)2pes
T5A BOLET{3BOOY10GFE(1800) |150A 180LET(29000), NIDEC660GH125*2PCS 300A  |355LMT(1000003/350FM {80000}

.Inputhutput setting Make sure the control signals based on the inputtype and then adjust by the below table accordingly to avoid control errors.

W :ON 0O :0FF K : Don’t Care CRx-xx¢xP phase/zero cross control settings
2 Mote: Change control mode mustbe rebooted

Input signal 8483|8281 Irput signal 8483|8231 )

0~5Y ololml = 210V Olmliolx Quiput Control 54| 83|82 81 I3

1~5v O|0|0|X 0~20mA H O || X Phasetrigger control | B | B | B | M .

o1 i

O~10¥ O/m| m| X 4~20mA B O 0X Zero cross trigger sentral | B | B | K | OO ON — Eiﬁrf:rﬁ:?ﬁsgsﬂ;n panel

BPhase / zero control output waveform
10% hO% 90% 10% H0% 90%

Phase Trigger Control

ARV AR R

Zero Cross
Trigger Control

WY VIV WG




BParameter setting / operating

'

~

Errorof R-pha

58
Panel Description

Indicator of output

Error of S-phase

Indicator of alarm

Error of T-phase —|

Indicator of comm.

Mode select/

Qut ofthis mode

Comm, control mode
{Decimal point flashes?

Value be incre

L Enfer the option of Modg|

as8d

of parameters

Value be decreased

Key operation:
Press [MODE] key to start the parameter setting, and then [SET] to call cutthe parameters,
using the up / down key to change the parameter value. To press [SET] button for 1 second
towrite the parameters into the memory. To cancel the change of the parameters, press the
[MODE] key to exit before written by pressing the [SET] key. Press and hold the [MODE]
key for 3 seconds or don't press any key more than 120 seconds to end the set-up function

to return to the display mode.

[Step 3] Press [MODE]+[UP] key for 3 seconds to start

Display Description

Default Value

Vemd: setup Vemd display value to response the control signal.

U L-n d See [inout/output setting]

Wire: set up CR3->0xP wiring method
3P3L: 3 Phase 3Line
U I L |3P4L:3PhasedLine

3P3L

Main:Main power anomaly occurs disposal. 3 options.

AR R LT T —sALRAF—5EaP)

null: ignorethis  ALAM: alarm output. Stop: alarm output.
anomaly keep working shutdown the machine

FUS E Fuse: The fuse blown anomaly occurred disposal. opfionis same.

S5toP

F L d F Ld: {LOAD}disconnectionoccurred disposal_option is same as above.

standard type under 7 5A (non-included) has not this feature, please must set

asMULL..
SENS: femperature switch failure occurred disposal. optionis same as

n above.when output 10 minutes continusally, temperature value isstillon0
degree C.

F H L'- F HC: high current anomaly occurred disposal. option is same as above.

d 5P

diSp:when select the normal conditien, whattypes of value will be displaye

PEFELLCAdPHEREP: P &

perf:oufput  ywCmd: control Heat heatsink | . R{(1¢) 18:S phase
peresntage  gignal temperature phase current current

above.

\ / F "- E FLC:low currentanomaly occurred disposal. opfion is same as above.
F b ' F blL: 3 phase unbalance anomaly disposal. option is same as above. L Hﬂ
[Step 1] Parameter, press [MODE] to start [
Display Description Default Valug F SL- r FSCR: SCR breakdown anomaly occurred disposal. option is same as

rt L Cftrl: {optional) control opfions, phase/censtant current/ constant

voltage/constant power confrolled

PHRS— igllt—>uolit—>Polit|

Phas: phase control iout constant current  vout: constant victage Pout: constant power

5 _ 1
T_phase current average current d id:{opfional) communication station seftingrange:1~99
l ’ stup:1st time to starf or standby over 5 minufes, soft start time (See [confrol b H' ,d baud: (opfional) communication speed 9.6
L4 |siorel modulation]) Rangs: 1-100 sscs. 108ec. U renge:2.4:> 4.5 9.6 19.2 » 384, kbit/sec
P resp:corjfro\ signal{Vcmd,Ccmd}response time (See [control signal 2Sec dH& H data: {optional) communications serial format. &n1
r- modulation]) range:1~B0 seconds . range:Bn1 » 8n2 - Gel s Bol.
]
[Step 2] Press the [MODE] key for 3 seconds to start E mode: (optional) ModBus sommunications format RTU
n O range:RTU » ASCii.
Displa Description Default Valu
pray ] f tout: {optional) communication timeout setfing. when the communication 58ec.
l " 100% 0 disconnection fime exceeds, then the remove communication output control
Hitd: maxi. outputlimit setting {constant current mode, maxi. output will transfar to the vomd fo control. range: 2~898
L current}. range:50~100% O h
ther
L L t d LLtd:Vemd=0 (see Vout paramater), mini. output limit setting (constant 0% L ]
efmentmadsiminl, Sufadtoliranty rarige.0=50% J I-I_ Prass [MODEJ+[DOWN] key for 5 seconds to start 3
L a L Lock: parameter profection setting. range: 0~3
Hl‘- k r Alfr: alarm output delay fime whenAbnormal. range:0~20 seconds 18ec U-all cannat setup 1: open step 1, 2:opan stept, 2, 3: all apen
E E S k Press [SET key for 3 seconds to start 0%
L-D D ']_ Cool:Fan start temperature. range:5~50'C 50° test: manual output testing. range:0~100%
Eadj: Selectexternal control to contral Wemd UL L
Iﬂm"‘ nUU Hdd 5Ub Anomaly display (press [SET]+[UP] key to clear)
nuLL:noeffect  MulL: Sub: y play (p ¥
EHd’J Vemd x Eadj chd+Eadj Vemd - Eadj - —
Display Deascription Comm, code
OC: {optional) over-current, when the current value exceeds rated value more
Avgj D L than 1.2 fimes, the controller will stop output. please check the load whether 1
(Vemd+Ead]))/2 OnlOff control it lel
H Main: the main poweranomaly. check the inpuf switch orthe centroller fuse if i 2
EU& Wiout: whenWeomd{Comd)=0, select LItd output or close oufput. n ' n is normal.
Heur: {optional) high current 3
Stop: close output LItd: output by mini. of output value '-

HEU’— Heur: (optional} high current. when surrentvalue biggerthansefvalue, error 0A S n ’- Sink: heat sink tampsraturs sxcesds 80 degress, the controllerwill stop
ocourred. see [F HC] parameter. {phase:above 30%, zero cross 50% above ! output. check the fan spins and environmental ventilation. 4
startdetect. set 0 asclose function) range:0~500A

FUS E Fuse:fuse breakdown. please confirmfuse spec. - load powerorif the 5

L EU Leur: {opticnal} low current. when currentvalue lower setvalue, error 0A connection screws has locked tight {heat fuse)

u'- occurred. see [F LC] parameter. { phase: above 30%, zero cross 50% above
startdetect. set 0 as close function) range:0~5004 L D Hd Load: Load Break
i}

b HL n bALN:{optional}3 (9 current no-balance seffing. when 3 (0 current is 0A
unbalance, the value between maxi. current & mini. current biggerthan set LCur: {optional) low current. 7
walue, erroroccurred. see [F bL] parameter. {phase: above 30%, zerp cross r—

50% start detect. set 0 as close functiony range:0~500A

Ther: temperature sensor anomaly. check the pinplug of temperature
Kp: (optional} constant current { voltage/power) contral deviation 100% r sensorwhetheris bad connection, (impedance is about 3K ~ 10K ohm} 8
magnification seffings. the greaterthe value the more sensitive response.
range: 10~100%

SCR: {opticnal) SCR breakdown. please refurn for repairing.
Pltd: {opfional) constant current control, limit the maximum phase angle. 100% SE ,- 9
inductive load due fo voltage phase is ahead current phase, this feature can
preventfailure of SCR trigger. range: 50~100% U b ' Unbl: {optional) 3 phase unbalance

not 10




BModulation for control signals

@ Therelations batween mini /maxi. output and Yemd {Cemd)
Remarks: Ccmd isthe communication signal. See [comm. control]

output(%) output(%)
A A
100%
0%
10% 10%
3 Pvemd = pVemd
0% 100% (Cemd) % 100%  (Cemd)

Vout="0Vv",HL1d=90%,
LLtd=10% control result

Veut="LLid",HL1d=100%,
LLtd=10% confrol result

@ softstarttime (STUP), the relations between response time (RESP) & output

output{%) output(%)
A A

100% 100 %

S

| &
4 108 0 2s

STUP=1 DS% Output delay effects RESP= ZSOufpufda\ay effects

(power on or standby overd mmutes)

.Constant current/voltage/power (optional functions)

If parameter" CTRL" setup as iQUT current contrel/vQUT voltage control or pOQUT
power contrel (below is the current example), the controller will enter the constant
current control mede and Yemd {Cemd) will also convert to current target value (SV)
automatically. Parameter Kp limited the maxi. current value,

Ex: model #CR3-A4075P (440V/75A), when Yemd = 100%
Kp = 30%, current target value = 75Ax 30% =22 5A
Kp =50%, currenttargetvalue = 75Ax 50% = 37.5A
Kp =100%, currenttarget value = 75Ax 100% = 75A

The controller adopted a proportional - integral (P1) as a constant current control
operation, Parameters "Kp" is for the proportional gain. the greater output response
sensitive the more value setting. please seethe load characteristics adjusted to the
best value.

Below is the diagram shows:

outpul{# i) s
ote:
TSAJ.L..... Kp=100% Current measurement value is on

controller sampling basically, it's
Ko=50% average value notrms value. Ervor
el value is about 3%.

Kp=30%

: i

Vemd=100% different KP ouiput effects

Bcomm. control output Cemd (optional function)

The contraller can use the communication te control the SCR output value to replace
Vemd.

Method:
1. Set the contacts (coil) IP 0x01 to 1(comm. control).
Thefirst decimal point on the display start flashes.

2. Change the register (reg. Ip4x0186) value, SCR cutputimmediate change.

Note:

Under the communication control mode, even if no change the output, which must keep
the communicate status with the controller, for example, keep reading the register or
contacts address value, Otherwise, the controller will determine the communication
disconnection. Ifthe disconnection time longer than Tout, the controller will
automatically remove the communication contrel function to avoid danger.

.Dascrlptlon for communlcation address

Explanation Modbus Address | Data Length  R/W
R-phase Abnormal signal 00005 hit R
1:0n 0: off
S-phase Abnormal signal i
1:on 0:off 00006 bt R
T-phase Abnormal signal i
1. on 0: off 00007 big R
Over current (OC) abnormal status :
1:Abncrmal 0: normal 00008 hit R
Over temperature (SINK) abnormal status f
1: Abnocrmal 0: normal 00009 bit R
High current (HCUR) abncrmal status f
1. Abnormal 0. normal 00010 bit R
Low current (LCUR) abnormal status f
1: Abnormal 0: normal 00011 bit R
3 phase unbalance (UNBL) abnormal status i
1:Abnormal 0: normal 00012 hit R
Main pocwer (MAIN) abncrmal status hit
1:Abnormal 0: normal 00013 R
Fuse (FUSE) abnormal status :
1: Abnormal 0: normal 00014 hit R
Lcad {LOAD) abncrmal status i
1: Abnormal 0: normal 00015 bit R
SCR (SCR} abnormal status f
1: Abnormal 0: normal 00018 bit R
Soft start time (STUP) 40001 word R/W
Range: 1-99 seccnd
Response speed time (RESP) 40002 word R/W
Range: 1~30 second
Maximum of output value (Hitd) word
Range:50~100% 40003 /W
Manimun of output valua {LItd? word
Range:0~50% 40004 R/W
High current setting (HC)
Range:0~600A 40005 word | R
Low current setting (LC}
Range:0-800A 40006 word | R/W
3 phase unbalance current setting (BALN)
Range: 0~B00A 40007 word | RIW
Proportional gain value setting (Kp)
Range: 10-100% 40008 word | R/W
the maximum phase angle limited setting (PLTD) word
Range:50~100% 40009 R/W
Alarm output delay time setting (ALTR) word
Range:0~20 second 40010 RIW
Fan start temperature setting (COOL}
Range:5~60 degree 40011 word R/W
Communication control signal (Cemd?
Range:0~1000 (unit0.1%) 40016 word | R/W
Analog control signal (Vemd) 40017 word
Range: 0~input spec. (unitd. 1 mAcrv?) R
SCR present output word
Range: 0~1000 (unit:0.1%}) 40018 R
Heat sink temperature word
Range: 0~100 degree C 40019 R
R-phase current 40020
Range:0~see spec. (unit:0. 1A) word R
S-phase current 40021
Range:0~see spec. {(unit: 0. 1A) word R
T-phase current 40022
Range:0~see spec. (unit:0. 1A) word R
3 phase average current 40023
Range:0~see spec. (unit:0. 1A) word R
Output voltage word
Range:0~saee spec. (unit.0.1V} 40024 R
Output power word
Range:0~see spec. (unit.0.1kW) 40025 R
Unexpected condition word
Unusual code: 0~10 (0: usual) 40026 R
1: Over current (OC)
2: Main power (MAIN)
3: High current (HC)
4: Over heat (SINK}
5: Fuse (FUSE)
6: Overlocad break (LOAD)
7: Low curreNt (LO})
8: Sensor (SENS)
9: SCR short circuit (SCR)
10: 3 phase non-balance {UNBL)
Contacts {coil} Status string pattern A0027 word R

LSB(Ox01)~MSB{0x16) accordingly

Explanaticn Modbus address | Datalength|  R/AW
?:nfi}(tpti(:3ﬁu§?g\ji:\g?mc' ??Aruetimatic recovery to Q) 00001 bit RIW
?:e(l:?)rr:rt]mczmcr:gltig\no%e? external 00002 bit RV
Tistatt Ocstop 00003 bit | R
APEtar Dragy 00004 bit | R

Communication can support RTF orASCII format, allows up fo continuously 8
dafa for reading/writing. the above address is 10 hex.

Read and write please refer fo the ModBus protocal. -




BDimension

Type |Current II._E{:nmgm) VV\\';I(dr;hm} :?Ir?]r;;) A&B{mm}| CoolingWay P
75A 203 120 153 215,80 | Naturecooling 3
100A

Cr1 125A | 228 120 153 215,80 3
150A

Tt 180A Fancooling
o55a | 308 120 | 220 | 280,80 5
300A
230A | 306 120 | 220 280,80 5
35A 203 120 153 215,80 Nature cooling | 3

cro | 7oA | 228 | 120 | 153 | 21580 3
100A

Se2W | 125A | 241 | 120 | 220 | 215,80 4
150A .
180A Fan cooling
aa5a | 3086 120 | 220 280,80 5
300A
3g0A | 310 245 | 220 | 295,160
35A 203 120 | 153 | 215,80 | Naturecooling | 3

Cr3 50A 228 120 | 153 | 215,80 3
75A

33W | 1o0A | 241 120 | 220 | 215,80 4
125A
150 | 3086 120 | 220 | 280,80 —— 5
180A
S58a | 310 245 | 220 | 295,160
300A
330A | 395 245 | 220 | 380,160
450A | 395 365 | 220 | 380,280

-

* [0 1]

B e s —"
»50mm

Installation instruction

+ Adopts vertical installing so as to achieve the best radiation effect

= Notice the width of the interspace bhetween two heat sinks to ensure the best
radiation ability (>50mm}

e Keep the sufficient space for ventilation at the upper and lower side (>50mm)

e Control cabinet should have vent holes and mounted with fans so as to make
ventilation better

e [fthe internaltemperature is too high, please use the current lower than 70%
of rated current

Input signal wiring diagram

Wiring diagram

control power

alarm output |

Main power

121w

5

-

AG-L
AC-N
Al
A2
GND
MAX

G+
o
RT+
RT-

O
U

» R

s
= g

Control circuitterminal

LOAD

x F iR
Main power

control power

D R T
= % F1 F2
AC-N
a1 e
alarm ou(put_T{)‘
GND
MAX ‘]{‘}r
1
G+
C-
RT+ O
U W

Main power

12w

NFB)""")

RT-

Control circuit ts!rminal

LOAD

Main power

>

v

3w L NFB ;
) ****** } fffffff NFE E T}x%}ﬁ
FAN R s T ﬂ R T
FAN2Z —
— AC- —AC-L
cantral pauer | ig_’: F1 F2 F3 cantral power | TR Fi1 F2
— Al =
alarm qutpzﬁ;ﬂ alarm output| % —c‘
GND GND
Max [Max | 3{%
M M
C+ C+
C- C-
RT+ e} & RT+ O
RT- U v W i ’ Y W
Centrol cirnui[termina\ Contrel sircuit terminal
LOAD LOAD
1
|
Wire=3P4L
L
Phase-N

Control signal (Vcmd) Manual adjusiment

Communication control

Muti-unit link in control

32){: ﬁﬁg GND | [GND 4-2omA | GND | | GND | | GND
_Tl(i ; . M MAX | | MAX TIc | [MAX | [MAX | | MAX
: RS-485 M M -+ ] M M M
g"' (BK~20K) S+ g+ TIC C+ C+ L C+ HGC+ MG+
2 ’ 2 - g
C- C- C- G- HGC-
2: 2? L RT+ I RT+ RT+ | [RT+ | |RT+
- - RT- —RT- RT- | |RT+ | [RT+
4-20mA  1-8V 1-5V
Auto/Manual external switch Control signal external adjustment Stari/stop control
! GND on GND
TIC MAX of f MAX
H g M TIC M
MAN - ‘ T c+
AUTO C- C-
Al RBimemamelor=Aid RT+ Aadrj:;teil;? available E.ADJ | | RT+ f‘s’{ﬁf‘ E.ADJ paramster RT+
RT- P RT- RT-
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