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Dear customers who purchase Woon Young products!
Thank you for purchasing Woon Young products,

If there is no particular information on estimates, contracts or specifications
when you order products from this catalog, the following conditions of use
and warranty shall apply, Please place orders after you read and approve
the following items,

1. Content of Warranty

@ Warranty period

The warranty period of this product shall be 1 year from the date of

purchase or from the day the product is delivered to a designated

place,

@ Scope of warranty

If failure occurs due to reasons attributable to this company during

the above—said warranty period, this company will provide substitute

products or repair the product free of charge at the place of

purchase, However, if the cause of failure is one of the following, it

shall be excluded from being eligible for warranty benefits.

a) Products were handled or used under the conditions and
environmnt not entered in this catalog or in specification,

b) Failure occurred due to reasons other than those caused by this
product,

c) Failure occurred due to modification or repairs performed by
persons other than this company.

d) Failure occurred because the product was used based on the
method other than the original usage of this product,

e) Failure was not expected by the scientific and technical levels
prevailing at the time of shipment,

f) Failure occurred due to causes beyond the control of this
company, e.g. natural disasters and accidents,
Warranty as specified herein means the warranty covering only the
product of this company, and any damage caused by the failure
of this product shall be excluded from being eligible for warranty
coverage.

. Limitations on responsibility

@ This company shall not be held liable whatsoever for any special
damage, indirect damage or passive damage caused by this product
of this company.

@ This company shall not be held liable whatsoever for any
programming performed by persons other than this company on the
programmable products or for the results of such programming.

. Conditions of compatibility

(D Please check the standards, laws and regulations applicable when
this product is used in combination with other products,

In addition, be sure to check the compatibility of this product

covering the systems, machines and devices used by you,

If you fail to take actions as above, this company shall not be held

liable for the compatibility of the product,

@ If the product is used for the following purposes, discuss details
with the sales manager of this company based on the provided
specifications, At the same time, allow sufficient rating and
performance, or take appropriate safety measures through the safety
circuits that can minimize risks even if failure occurs.

a) Using the product outside or under environment exposed to
potential chemical pollution or electric interference, or using the
products under the conditions or environment not specified in this
catalog.

b) Nuclear controllers, incinerators, railways, aviation, vehicles,
medical equipment, semiconductor manufacturing equipment,
game machines, safety devices and equipment regulated by
administrative agencies or individual maker,

c) Systems, machines and devices that can cause personal or
property damage.

d) Equipment requiring high degree of reliability, e.g. gas, water
and electricity supply systems, and 24—hour continuous operation
systems,

e) Automobile (Including two—wheeled vehicles) mounted equipment

f) Other purposes equivalent to the above—said paragraph a)
through e) requiring high degree of safety.

@ If the product is used for purposes that might induce serious
personal or property damage, be sure that you inform risks covering
the entire system in advance or verify whether the product is
designed to ensure required safety or whether the product is
properly connected and installed to suit the intended overall
purposes

@ The purposes of the products shown in this catalog are only for
reference purposes. Apply such purposes only after you check the
functions and the safety of the equipment and devices,

® To prevent unexpected damage to you or to third parties resulting
from improper use of this product, be sure to use the product after
you thoroughly read and understand items related to prohibitions and
caution during use,

. Changing specifications

The products and specifications entered in this catalog are subject to
change as needed for improvement or for other reasons, Discuss with
the sales manager of this company and verify actual specifications of
the products,

. Range of service

The product prices do not contain any service expenses, e.g. dispatch
of technicians, If you need any services, discuss with the sales
manager of this company.

. Scope of application

Iltems described above are on the premise that the products are traded
and used in the Republic of Korea, Discuss with the sales manager of
this company regarding overseas transactions and uses.
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GUIDELINES FOR SAFETY
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Guidelines for safety is to use product safe and properly and
prevent accidents or dangers. Never forget to keep it.

Guidelines can be classified into two, warning and caution, and
their meanings are as follows.

/AN Warning When there is the possibility that serious injury or
death can occur when violating directions.

/\ Caution When there is the possibility that slight injury or
the damage of products can occur when violating directions.

The meaning of 4\ lexigram indicated on the products and
instructions is to handle with care as any danger can occur

IEio] LM & {7t °'°E§ Folstak= 71Ut under specific conditions.
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properties(for examples: nuclear energy control, medical equipment,
vehicles, railroad, aviation, combustion apparatus, entertainment systems or
safety device), use after being sure to attach duplex safety device.
- There may be fire, loss of lives, or property damages.

2. Use after being sure to attach to panel, and ground FG or —L-terminal.
-There may be the possibility of electric shock.

3. Don't connect, inspect and repair under the power-up.
-There may be the possibility of electric shock.

4. Don't remodel products except by the company’s engineers.
-There may be the possibility of fire or electric shock.

5.Be sure to check input power source options, and connect after checking
terminal number when connecting power sources.
-There may be the possibility of fire.

6. Don't touch the terminal of load side immediately after power source is
cut off.
-There may be the possibility of electric shock.

/\ Caution

1. Don't use outdoors (for outdoor, separate order)
-It can be a cause of products life becoming short, and there may be the
possibility of electric shock.
2.When connecting power source and load wiring, pay attention to the
thickness of cables according to load current.
-There may be the danger of fire if the thickness of cables is small for the
current.
3. Tighten the screw of port by the regulated torque.
The regulated torque - M3.5 : 0.6~1.2N(6~12kgf.cm), M4 : 1.3~1.5 N(10~14Kdf.
cm), M5 : 2.1~3.0N(21~30kgf.cm) M8 : 10.6~12.5N(108~127kgf.cm), M12 :
35.7~42N(364~428kgf.cm), M14 : 57.8~68N(590~693kgf.cm)
-If the screw comes loose, there may be the possibility of fire because of
bad contact.
4. Be sure to use within the range of rating and performance.
-Products life is shortened, and it may be a cause of troubles.
5. Don't use water or organic solvent when cleaning.
-There may be the possibility of electric shock, fire and product deformation.
6. Don't install or operate in places with inflammable gas, explosive gas, direct
ray of light, radiation heat, vibration and shock.
-There may be the possibility of troubles and fire.
7. Make sure that harmful conductors such as dust or fragments of cables
may not be flowed into the inside of product.
-There may be the possibility of trouble or fire.
8. Don't use this product where closed and not ventilated place
- It may cause a fire and the damage to product.
9. Never touch during operation as there is superheat on the radiator board.
10. Dispose as industrial waste when discarding products.
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Whes
THYRISTOR UNIT (TPR)

TPR Ax| 5! F=2|AFg Installing TPR and Caution

TPR &X| 7 (THA EX[x)
TPR installing safety spacing (Panel installing conditions)

i HE (Duct) ]

:

20mmo] A} 80mn©] /5
More than 20mm ol e FAA L
More than 80mm

Sk
(Vertical Direction)

80mno] A4}
Holma] FHAL
More than 80mm

80mmo]A;
Holme] 4149
More than 80mm

9E (Duct)

TPR1} HEQ| 2| (HE £0I)
Relation between TPR and duct (Duct height)

L off CHEH o1 CHAH o2
Example of worst Example1 of good Example2 of good
installing installing installing
Duct Duct
Air Direction
— A
5 ] i
3 ° S T T| &5
-— o
& ° & R | =g
> [ 2]
P Bz
H
I Heat
j Duct
A HFSHER W& GYEE A8 FAAL. 9ES 9A & £ fle Aols
Solujgd o] vhmuct, (Using low type duct.) WA (FEA)E HA 8] TPRE
(Heat radiation becomes

HER 94 RS ok

(If the duct cannot be installed low
type install a metal supporter to
avoid ducts from covering TPR.)

unsatisfactory if the top and
bottom are covered with duct.)

Hlofut uto 2o 37| vk
Air flow method to outside of panel

Caution : r x 7|7 e HH7| ol ZE7H 2AIE|0] Qe AR, WBoR Qltt 8 XMotE WXIsh|
Air Flow 2l H7|1H o= HAH FHAIL.

A . ¢ Z717LE 717 Okl 8t OIS E7ILt (o Rt El=2S SX| DHIALS.
Duct " Joue s @ T3H7|(AIRCON) AHRAIOL= TPR F8te] $IA/0f AA[ste 200] EapmelLICt
i Heat - Sink

xlet or exhaust port, clean them periodically to prevent deterioration of
i efficiency resulting from clogged filters.

% Do not place any articles in and outside the air inlet or exhaust port to prevent
interference with the air inlet or exhaust port.

% For more effects, install heat exchanger (Air-conditioner) in front of TPR.

oo

Airin
Duct take
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THYRISTOR UNIT (TPR)

TPR AX| ¥ F2|Mgt Installing TPR and Caution

TPR FSISEE W3 FUAIL.
H2| M2 TPRO| £9I2E 40°COlIA2] ZtRLich,
TPRS HHEH| AXZ 2518 Jmstoz SHo| ufat westol
B 25 E ARSI 0] WS Klojukl| e Kt 3]
st 240=, TPRE| FSEE Li2|P Az|Ao| SHAMEILICH
(2EE 10°C W3 7|c Li7A0] 2647} &, )
(FAN) A2X| 7|2

£Hy
TPREIEATF(A) 25A 40A 50A
TPR1CHE T 0.47¢cH 0.78CH 1.09CH

ol : 40A2| TPRO| 10CH2l A<R0ll= 0.78 x 10 = 7.80| 22 TO| 8C R
ok
x T 37| : 92mm x 92mm, Z2F : 0.7m3/min, T F2|2% : 30°C
oflM At=
X% 5 Tl CHE 7|39 2Fol| thaiMe P 7|7t HRFfL|Ch
x 4 31 50A 0|4 822 MEJte| HEst S of w2t Mg H|

X 8l FHAIL.

AF2Z 240l CHaiM

- YA HR olee WRE= S2X] 7 off FHAL.
0|4 &2l §lelo| ELct

« Xt7| WHof| ol 2| 2 500 Fosl| FHAIL.
E3| ghdiuloll X ZR0l= HHZ 3719t9] &7|7t £&73| 0|F0E
= UEE =X Page 120 20| HE HX|5H] FHAIR

LS LR R0 ClishA
+ TPRO| ZE LAtz &% 59| #ol0| £fX| =8 #d EIZ HE|
Z0 FHAIR.
E3 TIXL| LIAZE =23t HEHoM AFZSHA| OHYAIR.
EIXLE S LHRS| O ¢ HZ QI &tsto] Rl0] EL|Ct.

chxb LEAF HE XU ES
LR M3.5 0.59 ~ 118N.m
M4 0.98 ~ 1.47N.m
~ M5 1.47 ~ 2.45N.m
£t
M6 4.41 ~ 4.90N.m
M8 8.82 ~ 9.80N.m

HAIYLICE
HEER|AX IME BRI S 0| 2ridh=t] o] 82 E[W]=16[V]xF
SHFHR[A]Z LIEHLICH3 2
M2t TPRE AFESHAlE 1M = STS0 Ldsh= 0| 22 RatHe2
H2USH=E TS HIEA| ZF01M BH=K| AXP7} QPG| SEFE
£ RAISHOF St TS 2I5t0] B3| Lhgel FAAEE &4 8l FHAIR.
1. TPR2| 2} TR0 HHo| o] MY MRE AISHA| OF
2. TPRO| IFHQZ Q1o QIAMIALLL, SFRHALLL, AL QI &8 SO| LYSHA| 0
=5 oIS ot WIH, 71AHH, S2[H2Z oRU= 2HIE SHA2.
3. 2tofo| AL0]| ChH|SH HACHMMEA|QL QFE HX|MA S e HAo|
Rl 8l FHAIR.
4. TPRO|| &2XQl ElRPHRIL S2X| i 5 SHYAI2.
2RIt A E, TR L RIZO| THEEL(C
5. TPR2} HRIA00| HE| HAHTRO| =] F=E HXI3H FHA2.
6. TPR 24, $E7| (2 37| LHRE YalsHX| OHHAl2.
o4&l piolo| EL|ct.
7. TPR FH0|| @5 AIT7| 52| LEH|E HoiZ FX| DAL,
TPR2| =Zet £=F L= 3l sixiAtalo| Jolo] ELICt.

o
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Lower the ambient temperature of TPR

The rated current is the value calculated at TPR's ambient
temperature of 40°

Since TPR opens or closes load with the semiconductor

device, it is heated when power is connected and the

temperature inside the panel also rises. This heat is ventilated

by adding fans to the control panel. Reliability is improved if

TPR's ambient temperature is reduced.

(If temperature is reduced by 10C, the expected durable is doubled.)
Guide line for installing fans

Single-phase

Example : If there are 10 units of 40A TPR, formula is

0.78 x 10 = 7.8, and 8 units of fan are needed.

% Fan size :92mm x 92mm, CFM : 0.7m/min, Panel's ambient
temperature : Calculated at 30C

% |f there are other types of heated equipment inside the same
panel, separate ventilation is required.

% For handling fans with large capacity of 3-phase and 50A or
more, install fans based on thermal design effected by experts.

About the conditions of use

« Do not allow flow of current in excess of the rated level as it
causes abnormal heating.

« Take caution about the rise in ambient temperature resulting
from self-heating. If the product is installed inside the panel,
install fans as shown in the figure on the left side to allow
sufficient ventilation with the outside air.

About tightening bolts

- Tighten TPR bolts up to prescribed torque to prevent Errors.

- Do not use the product with the bolts on the output terminal
loose.

A Safety caution

TPR is a current control which uses semiconductor devices.
The semiconductor device is heated when current flows, and this heat is
indicated as Heat [W]=1.6[V]xLoad current[A] (3-phase x3) TPR users
therefore must install a means that effectively cools this heat produced
while power is connected and maintain a temperature at which the
semiconductor device can safely be operated. Observe the following to
ensure safety :

1. Do not apply voltage or current exceeding the rated levels to the terminals of
TPR.

2. Apply electrically, mechanically and physically satisfactory design considering
safety to prevent human accidents, fires or social damage resulting from TPR
failure.

3. To prepare against contingencies, pay particular attention to safety design, e.g.
anti-buming design and ant-Error design.

4. Do not allow instantaneous short circuit current to flow to TPR as it may induce
the device to be short-circuited or damaged, or product may be ruptured.

5. Be sure fo install quick-acting fuses of rated current between TPR and power
supply.

6. Do not interfere with the air convection in the vicinity of TPR and the radiator as
it may lead to abnormal heating.

7.Never place heating elements, e.g. thermal relays in the vicinity of TPR as it
may reduce life quickly and/or induce fires.
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THYRISTOR UNIT (TPR)
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3. 2H|0je] 7|&X MH Technical Description of Temperature Control

2EH0IE WSt | T K= AESt= 801, M09 12|, FolAte Sof Chsh
SeHoz gyl =2 LT HogAlol= I =H(Feedback) F0{2F Al
22 (Sequence) F07F A1 2EH|0{= L= H|0{2] SHHLICY.

I Feedback Control

Prior to controlling the temperature, this document aims to provide
a comprehensive description of the control principles, frequently
used terms and cautions. Control method consists of feedback and
sequential controls methods, and temperature control is one type
feedback control.

Adjustment

Q

+—‘_| Feedback

lamp

Control

= W0 T )

A3k A Ao S Aot ulaeA] P YA

A control function which retrieves the control results and automatically
makes corrections according to the target value.

Sequence Control

Pressure

Flow

Illumination

measurement
Temperature

Others

As o i Bske Alof

AN

Switch

S

Lamp

(N

Time
Quantity
Occurrence

Others

it i

ule) el Aol ek 4 A48 aA e Bk Aol
A Control function which carries out the pre-set target parameters following

the pre-established sequence.

2&Hole] 74 off
The Basic system example of Temperature Control
2EHE 5t7| QI8 712Xl 1E2 O3 Z2&LIch
The basic system for temperature Control is provided as below.

Z2#|(Temp. sensor)
228 M| =2 nesh= AXE IM0|I2 Eot X2 E0 1

O] AXIE LFT 22 3t 42 HES) 0 EX[3iA AFZELICE

=
™ =

gg
The Temp. sensor adapts the pipe designed to protect the
element that converts temperature into electrical signal.

And the Temp. sensor is installed on the place (detection point)
of which temperature needs to remain constant.

M ZH7|(Power Control TPR)

H7|2 S8 71Fs7LE W2ste 717| 2 S|Eo| SSdts BRE o st
AP 7|, A=2E 35 HX[6h= WE 58 L)

A unit that heats up or cools down electrical furnace.

The unit consists of an electronic switch and a fuel supply valve.

- MX2E ZHE7|(Automatic Temperature Controller)
E2H|9| M7|M=E 2ot SE(MY) 22t Hlusl M ZE7|of| ZEMNSE
HillEe 7|1712LCh

The Automatic Temperature Controller receives electrical

signal from Temp. sensor, and compares it with the pre-set
target temperature to send control signal to regulator.
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THYRISTOR UNIT (TPR) ﬁ
3.2cH0je] 712X dH  Technical Description of Temperature Control ;
A 2|
el

H|of chAte] EM(Characteristics of Control Target)
2EH0M EEFE 817 |2IsH M= 2EZET|LE Z2H|1S MEHSEY| Hoj| HM|ojTiato] @O 2 ofdt EMS A1 U=Tt HE29| LotE BRI ASFLICH

It is required to get the sufficient knowledge on the thermal characteristics of the control target before selecting Temp. Controller or s ;:G
Temp. sensor for the optimum control of temperature. S ’E;
B3

ol

wga Jte] goletg LiEpm, 2 83| ciae BAELICE

Thermal capacity Indicates the easiness of heating,and is related to the size of the capacity of furnace.

354 JtESHE LEHM, SIE{82o| tia2 ZFELICH

Static characteristics

Indicates the heating capacity, and is determined by the size of heater capacity.

Hojciael £4 7tEE7|9| 545 SY(U=SH)S UErLICE
X rul

(Characteristics of e n S|EIBE 2o 8XMUAS ST #AIE JHELICE s
S = o 2|
Control Target) Dynamic characteristics Indigates the‘charactgristics of sharp rise (transient requnse) at the initial stage of ’: %
heating, and is complicatedly related to the heater capacity and the volume of the s oj
capacity of the furnace. -
REES W7 = Y{210| &= RLCE
Q| a2t o€ SH g2z £ 7 JHHS2 2l2te] fielo] EL|Ch N il
)
External turbulence Is the cause of change of temperature. For instance, the opening or closing of the door / EEI
of constant temperature oven may cause the external turbulence. F EE1I
. =X0| 2CHOH 3 =2 HIES q
£[H |0{2t ?(Optimum Control?) (1)\?;;5;.“31 sE® glg(l :"ZIE H“:; ?tm LA O“réi“lt.?) ion I imes) s
O]
oA HIEA| AR AlZI0] YT SEE AZHOZ WS 2H A|2 ibrative response(stabilized after repeating vibration for several times wd
I'”O'i -ché}‘ _J'\_E Siﬁl-llif OE“:.'_HS'!QE %g% HH|’E7'|| 3}31% I‘I|0'|71|E QH'H'\T' SE(Temperature) HEMefStabilized status (Y54 static characteristics) é 1‘?5
=
E(Overshoot)Lt $&(Hunting)2 44717 3t %2 glofin 3te . (5 i ch ) .
i 22y nting status (54 dynamic characteristics
SEo| =HZILICH 0| waths J2(1)3 20| QUHET} WA B s A -
2| SHHE HOE studl2 Z2et I (3)at 20| AlZto] ZHE 2%
ZHTi
EE 901 42 327t laLict. iek(Time) A
= X
2= HxFolo Wt 8ot S| maty CiEctn U 4 YXet Y (e 8 (285) o
HIEO R T2(2)7} 7HEH O AMEQILICE, Slow response (normal) D 72|
2 (Temperature)
It is impossible to remove the unnecessary time occurring in control
system and to control the temperature immediately for the new RE
target value. Normally, prompt response causes the overshoot or AR E %I
hunting in the control system, and the clearance of them causes <i(Time) Az
delayed response.ln some cases, the operator may want to get (3)HZE=| 28 X|of TEBH=0| ZI AlZto] Z2|= &t Yl
prompt stable control irrespective of overshoot as shown in Fig. Response requiring lone time to reach target value after change
(1) and in other cases, operater may want to clear the overshoot 2L (Temperature) E
. . . . . L=
irrespective of delay as shoun Fig.(3) While we can conclusively DA
say that the optimum control depends on the evaluation usage and E 7;‘
purpose, Fig.(2) normally regarded as the most optimal. Fl
AlZHTime) R
2rH|oje] ZF2} EX(Type and Characteristics of Temperature Control) -
o
Ly
H|0{ZF(Control Type) A (Advantage) £t (Disadvantage) eH
T
ON/ OFF 5%t X017} ZHEFSICHSimple operation) EAI(OFFSET)0| 2HAHSHK| =L}, QH#4E(OVERSHOOT) ,#1&!/(HUNTING)O| Lofitct, 2|
On/Off Control Action No. offset occurs. Overshoot or hunting occurs.
IS % QH{#HEC} ¢iglo] HC, QY El HO7HX= Alzto] HaicH
Proportional Control Action | Few overshoot or hunting occurs. Long time is required for stabilized control. ': ot
(5]}
T =
Hzs QEAZ 2% AICL Q0] Pupic, E o]
Integral Control Action Lapse offset. Generate offset. R
o|2Ext Scrs wa i), HIﬁI%&*EQ ‘;@E' 7"1I0177HI*I7JO.I|'3‘| Zzick ' -
- . . . Longer time is required for stabilized control than in proportional
Derivative Control Action Prompt response is obtained. . e 7l
control actions. 17l
PIDS%} ZE2 HoEde g4 Uk CH=02= 0] & 4 QICh (Ml S Xt REISHA] AHSStC) = §
PID Control Action Hight quality of control characteristics can be obtained. Single control is unavilable. (Used with proportional control actions) "I" M
7|
25SE SHX| SHI 22SHOo| ECt PID I}2t0|E{(PARAMETER) M&0| Zastct.
Double PID Control Action Good for target value response and external turbulence response. PID parameter setup is required. S
H
N &
TE
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ON/OFF H|0{SZH(On/off Control Action)

O30 Zo| oixf 27t AEK|ECH e uf= £38 ON ot S|Eo| MNFE 32
ghuict MMEA|EC &3 uhs &S OFFst |E{E BLICt 0|2t 20| S| ™S
ON/OFFat= Zi0i| 23l 2 WS |XISh= Ho| LAIS ON/ OFF SEH0|2t1
etLICt. ON/OFF2| =7|7} BiobX|™ FXPHHZ| MZ2| &40] FLICt HST| E=
HIHH(HU)S AFRY o o] WS ARSSHH A& JL|Ch. &£ ZEF2Fo| AXX|of CHal
M 0%2100% F7H2| gto= S5t sta = 29|X|S&fo|2tn BHLCt.

Turn on the output and provide electrical current to the heater when the
current temperature is below the setup value as shown in the figure. And
turn off the output and turn off the heater when the temperature is above
the setup value. The control

method that maintains the temperature stable by turning on or off the
power of heater is called on/off control action. The shortening of the cycle
of on/off cycle may damage the electronic switch. It is most optimum to
adapt this method for the use of refrigerator or burner. This on/off control
action is also called 2 location action since the regulations volume is
obtained as 0% or 100% for the setup value.

$1El 1t QH#E (Hunting and Overshoot)

ON/OFF SEto2 = MEX|0f o} 123t 2 Tz Be| Hlof SYS HelLick. of
=092 $Eoletn 51D $IYELS Th3Tt 2 AOE Lt 4 QgL 0] Hel
Zo| H24E T2 N2t ¥ 4 YBLICE E M Y| BTt %ol EnS o8

#E 2t 2EUL.

On/off control action shows the control characteristics of wave form for
the setup value as shown in the figure. The wave is called hunting, and the
range of the hunting oscillation range can be indicated by the following
formula. The narrower the hunting oscillation range is, the better controls
is. And excessive volume of Eh at power supply is called overshoot.

> by

A= (Manipulation Sensitivity)

FEollAl ON/OFFSHH £2{0] EMHs7LE (0|=o| FEFS HH7| &l EL|ct a2y
O3 20| EE ON/OFF Ofl= 8| AH|2|A|A(Hysteresis)E 2| ©ILICL 0| E2
M 2= (8Ztl) 2t ghct Hs7|9 A2 A (Compressor)2|l ON/OFF S &I
ot ON/OFFZ L|s{of st2 2 ZHMATZ I A i Ct.

X

rE M

Turning on and off at one point may cause unstable output or affection
by noise. Thus, hysteresis is normally given for turning on and off as
shown in the figure. The range is called manipulation sensitivity. Greater
manipulation sensitivity is applied to the on and off of compressor of
refrigerator to avoid frequent turning on and off.
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ON/OFF S%}2| H0{E4(Control characteristics of on/off control action)

A

N7 DEEYE(Manipulation sensitivity
SEIONAIS BRRE | v
Average temperature \ G
while heater is on V ~ ~ \T

S|E{OFFAISl HRR=
Average T2
temperature

while heater is off

ON 1 -1

OFF -

Ovyershoot

Setup temperature P Lh T

R i

Hunting (cycling) Em

Em: Hunting oscillation range

L : Delayed time G : Gap between T1 and T2
T :Time constant Ema _L G+D
D :Manipulation sensitivity T

ON-OFF&49] Alo] 542/ ON-OFF 2ol A dg i} enpE
Refer to the control characteristics of on/off control action
/ Hunting and overshoot in on/off control action

Manipulation sensitivity D :Manipulation sensitivity

ON
Control output

\ OFF

99.2°C Setup value 100C

=) 23X 0~400°C o 2X7|2 ZHUEIH0.2%2! 2= D=
0.8°C 0|22 MHX|E 100°C 25}H 100°CO{|A] OFF, 99.2°C0f|
A ON gfL|ct.

Note) In case the manipulation sensitivity is 0.2% in the oven
with the temperature lens of 0~400°C, D is 0.8°C.
Thus, when the setup value is 100°C, it is tumed of at
100°C and on at 99.2°C.
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A 2|
c o
TH
0
R
CIE(=S)
Proportional control action a
s 2
H|2|SZ} (Proportional control action (P)) Regula 1004 o s §
HEX|ofl CHaHAM HIZICHE 20 1 Qtofl M= ZXfZH(H|01Z2RE) o|Hkto| HI2Sh= S “tion R 31{
E2 HIZSEo|2t FLICH oM 27t HIFIHECH H O™ X2 100% HIZ|cH ¢ volune
Ol o™ ZXIZE2 HAL0f| H|ISHA MAS| ZHokX| 1 HEX|et oixl =Tt LX| (HA} o o
US)otH T2 50%2 ELICH Z= ON / OFF &0l B wstH #Elo| 22 22 _ _
E‘I‘E‘ X'” % E’g —)F %ﬁ'-“:f. %0c Setup value 100C moc
Proportional range
Proportional control action refers to the control action that holds
proportional range for a setup value within which regulation volume =) iEiﬂl 0~4§0C£(L:E9| fiﬂ%ﬂfﬁg s%EiofEmJ B2 SXERJ
. . . MsiA] 20°C 2 ElLICE 0] 2 MHEX|E 100°CE 3 90°CTHX|=
(control output volume) is proportional to the variation. In case temperature ,;;*jj i?ﬂCONOlml 504: ,_TOE 0;91'3?0&;;_ ?C?OSCJHL R
=5 a9 o=0 VS , A
is below proportional range, regulation volume is 100%, and in case it is ONZ} OFF2| A|Z}H0] 22 50% =2 EIL|C} ;%
eanle . . *
within the proportional range, the regulation volume reduces gradually Note) In case the proportional range is set as 5% in the oven P
in proportion to the variation. And in case the setup value coincides with temperature range of 0~400C, the range becomes S¢
with current temperature (no variation), the regulation volume is 50%. In 20°C when converted to temperature. If setup value is
conclusion, smooth control with fewer hunting is possible compared with set as 100°C, the output up to 90T is thoroughly on
on/off control action. and off occurs over 90C And the periods of on and off at ||0i|
1007C are the same, 50% respectively. 1z
F&
Temperature
A Proportional range
Setup value $ H ;f
/4
Fo
A2t 2|2t B[2|Z=7](Time division proportion and proportional cycle) =
gz|0| £, SSR £ 3 MY = 52| ON/OFF TA ¥o| ZHHEN0l|M= J2lat Propoftion range -
20| HZcH LHollM =22 LFFI|2 ON/OFFE BHESIT ONA|ZH2 TXtof H|zgt Relay Temperature
LICE. HEX| oAM= ON/OFF AlZH|= 111 2 =X 50%2 ELICt 0] ON/OFF ()utpl:lt s ;1
9| F7|E H|EIFY |2t REH 0] Z2 AlETH(3]| £= AlZH 22t FLct Max DC 20mA P=
Power | 100% D 72|
The outputs of the on/off pulse type such as relay output, SSR output and Output | 0%
voltage output, periodically repeat on and off with in the proportional range Setup value Min4mA
as shown in the figure in the output, and one duration is proportional to RE
deviation. The time proportion for on and off in the setup value is 1:1, and E %I
regulation volume in the setup value is 50%. The cycle between the on and Offset lv\ ;jl
off is called proportional cycle, and the control action is called time division )
A . . Proportional range l
proportion or time proportion Setup value M ‘ .
Offset Ili X
=3
GE
F7l
R
ON
QI Ml (Offset) OFF .8
HZSEolM= Mo chiael B8, S|EE2 X HTK 52 EFYA HE AEHo|| HIZICHS 7| 242 QAT & EX|2H HF SO SiElo| st |ct ¢
EEeie AEX(of CHolA LHTE X7t HZIA| WEHELICE o] XIS @IAlo|2tn The narrower the proportional range becomes, the Tyej
L|CE O] @%t= H|| SETE sh= ZET|0| U0A Z|HME EE (Reset-Volume)2 narrower the offset becomes. However, excessive
2 3 4 AELCh narrowness causes hunting.
. . Mm
In proportional control action, even when the unbalanced status of the weldel x4 :L:E.
heat capacity, heater capacity and setup value of control target becomes Adjustmo;"l; Zf proportional range E ”Eﬂ
stabilized, there still remains some degree of deviation from the setup v g 7} o (3 gk R
value in the stabilized status. The variation is called offset. The variation ﬁmﬂfgg)mpomoml ranse
is adjustable by the reset volume in the controller which executes only 1y A
proportional control action. Setup value b + $ 7|
J\ g
optimal Offset | I
proportional range T S
Wide proportional range g
(wide offset)

307

ZDTm I =-ZESEN
&/ |mrx



THYRISTOR UNIT (TPR)

Whes

3. 2H0je] 71&™ dH  Technical Description of Temperature Control

HEBZZ (Integral control action (1))

HEHISEME REAIC| 20| AUELICH AHY[0A HISEo| MEsis ZEste
AM8%te AR, AlZto| Zutgtof miat QIEMO| §io{X| 1 M|oj2E=et M&X|7t LK
SHA| ELck

Offset occurs in proportional control action. To prevent the offset,
proportional control action is used in combination with the integral control
action. As time elapses, offset disappears and the control temperature
becomes coincided with

setup value.

HEA|ZH(Integral time)

MRS YTE LIRS T9I2 12a2 0] AHAto] B0 cHeA Hgo|
20| HIgSEfatz2 R0 ZHYUSHUIXIS A2t w2ty HE AlzZto| #HE+E
HESH2 ZoiELIch J2L HE2AZIE HE HASHH B SZ0| HE Zsix M
TIElo| &Msh= I210] & 4= JUELICH

A unit that indicates the intensity of integral control action. The shorter
the integral time, duration during which the regulation volume of integral
reaches the regulation volume which is the same as in the proportional
control action for the variation on step as shown in the figure, is, the more
intense the integral control action is. However, excessively short integral
time causes excessive correction control action which may contribute to
the occurrence of hunting.

0|23t (Derivative control action (D))

Sxim MRS HojZ 0| it HESE0l7| ti2o SHo| SH| Sl o
Zg ek 210 MAPH YIS J127I(01A%)0l Hials Zarere
2 ¥ 3h= NS 0|2S=0[2t U & S2% 2124 of T B2 2
K1} e Hof AlejZ SOPHES 2xlols SXQILIC,

o
ko
o

Since proportional control action and integral control action are the
corrective control action on the control result, response is delayed.
Derivative control action, a supplement of defect, refers to the correction
control action by the regulation volume proportional to the slope
(derivative coefficient) of the variation. In other words, the derivative
control action enables a great volume of regulation parameters return to
control status promptly when rapid external turbulence occurs.
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EEEE

Integral control action

Variation

Regulation 0

volume

Step response

HEAZ

Intgeral control time

Variation

Regulation

control action

control action

volume

<«<— T1 —>| T1Integral time

|:||_E_Exr

-o 1 .
Derivative control action

Variation

Regulation
volume

Step response
0

()I r\
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0|2 AlZH(Derivative time)

Lhs Erl2 D2l 22 Amato] Hjoi| cefA, Dliol ZXf0|

=
=
ZO| =Xl e |7HK|2| AlZt, W2tA 0|2 AZH0] 25 0|2 S0 9

5T
i 0

A unit that indicates the intensity of derivative control action. The longer
the integral time, duration during which the regulation volume of derivative
reaches the regulation volume which is the same as in the proportional control
action for the variation on ramp as shown in the figure, is, the more intensive
the correction by the derivative control action is.

PID S%H(PID control action)
PID SX2 Hl2|SA, HESH, 0255 2l 2oz X|HAIZtE 71 Hof cialo=
Fofct MO|HRE JIRGLICE 2L vESHolM HEgls HE2i2 HoiS s,
2EM0|A 2TMIS XIEHOR 253D, D2 ST0|A 220l Cigt ST Walsts A

t

' o=

0 7Hs3p7| W2 RULICE TIZN2 ABMTA D225 WIA BALY Cf2t PID S| =
PN =1 OI|_||:|.
o d .

PID control action is the combination of proportional control action, integral
control action and derivative control action, and produces good control result
for the control object with delay time. It is based on the fact that smooth
control without hunting is possible in proportional control action, offset can be
automatically adjusted in integral control action and prompt response to the
external turbulence is possible in derivative control action. Figure 1 shows the
regulation volume of the PID control action for the variation on step, and figure
2 shows the regulation volume of the PID control action for variation on ramp.

ARW 7|5(ARW function)

PID = PIAIQ| Hofoll RO H2X|= AR HiREQ 2 HAE HE2stu UBLIC
O Mol 227t 2K =2 tFols 40 2 HEAIZ 7| 20 227t 23
Kol =& ot LEM B2 HEZEE0| 820, RQHUHFEES 2= 7I5E UE0] ELICL 0f
20| ARW 7|SILICE Hof 21t oM QHFET 2 2= ARWS| EF KIS = L
Ch. T =St AP K0l =E2st7| TAK|2| AlZHo| ZO{FLICt.

L

A3

In the control of PID or PI series, the great variation is integrated from the
beginning moment to get integral value.

Thus, huge integral value is obtained when the temperature reaches
setup value. And so, great integral regulation volume is adjusted after the
temperature reaches setup value, and prevents overshoot. This is ARW
function. In case the overshoot appears to be great in the control result, set
the setup value of ARW in small number. However, too small humber causes
long time to reach setup value.
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Ll
Derivative time

Variation
0

PD control action

P control action

ntrol action

0

Regulation volume

<; Td —)‘

Td derivative time

2% 1. PID B3 8 29 o9

Figure 1.

Output step response of PID control action

Variation 0

0

PID control action

| control action

P control action

D control action

Regulation volume
a9 2. PID 549 29 9= $w

Figure 2.

Variation 0

Regulation vt

Output ramp response of PID control action

PID contyol action

ntrol action
cobirol action

ontrol action

blume

e

()
Temperature
(or variation)
AAA
Setup value

234

Integral value

l¢ 1l ST
Hl 4 g M
Proportional ra;vgg AR
------------------ S >
R TR A
A 7F Time
4 -
L ARWZ} gl of 2E%7]
/; Initial integral value without ARW]
. ARWZ} 918 o w22 %7] 4]
¢ Initial integral value with ARW
A ZF Time

TO=-Onm> =-OZIlpEnD-

Ea
(o]
o]
P
&
ot
9

-~z
TEH 2K

Im-ms -OoMN IO I Sr=m <Drm>n &1 -~ =
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2% PIDSZf(double PID control action)

X|27X|2] PIDHOAINE @ LHKETL M7|= 242 9to™ Q|2t0| S EL ool =
OELICE = @ 2ATto]| CHEE P S Wa|stH QHAETL MA E317t|01|°| 20| Ltutx|
= Z0|A&LICH

® 2% PID Mool M= @HFETL Gl
& W2 X|0o{ 7} FLIC

RI|HE9| MZt= Bon, ALt 22kA9f obY

Existing PID control involves the following problems : @ stabilization is delayed
when external turbulence occurs after preventing the occurrence of overshoot,
and, @ when the stabilization from the external turbulence is prompted,
overshoot occurs, which contributes to the delay of time to meet target value.
® The advantages of double PID control are no overshoot, shot time for initial
rise and prompt control for the stabilization from external turbulence.

PID H#2| X= (Readjustment of PID constant)

AEHSEHHO| Q|8 ZXEl PIDASE= 25% ZAE X|XHOR 8= _7,(_7(4tHo|—| EpSES)

Yol i3S F(ot AFLICE MEtM thR 22| 32 £ E PIDES0IM ZX1E= &)

SLch J2L 820 m2tde Z™E PIDE+EE 00| s ZRE JUSLICEL 2
|

ofziel ol £ & 1sHA PID MZEFO| ZRBtLICt kYo

E 50| B HFX] T AIZH (HFAIZY
2 WRE ST SHI QIR QUAET} L) 2ate Y

Ofl= HIHICHE 34| Bl

40

PID constant measured by step response method is the adjustment method which is
optimized by 25% reduction, and takes the maximum common measure of optimum
adjustment method. Thus, there is no problem in the measured PID constant in
most cases. However, there are some cases where measured PID constant is
unsatisfactory in some ses. In that case, refer to the following examples to readjust
PID. There is no problem in requiring some time (correction time) for stabilization.
However, it is required to enlarge proportional range when overshoot occurs.

@ OHHO| E T7HX| ChAS] AIZHEHAIZNE RB10IE 2RI SUBLICI QHAETL LAl
310] Zare A0l HlCHS 37 FLIck

There is no problem in requiring some time (correction time) for stabilization.
However, it is required to enlarge proportional range when overshoot occurs.

@ RHAEE ZHA| EIX| X2t =T QFYE K0 HEfZS N2 FLRE HIHHE 24|
BfL|Ch B, HIMITHS LS ZHA| 31 $1-I0] araistLct.

When overshoot is not a problem but prompt and stable control status
is required, reduce proportional range. However, excessive reduction of
proportional range causes hunting.

@ 2ATISH HIEIO| LrASH= ARL} QHAE, AE{#E(UNDER SHOOT)% 2ESHA M7 1A
St ZRE HE SHO| X|LX|AH et 27t B HIZIHE 3 51H eigl2 2ot ZLICt.

Occurrence of slow hunting or repeated occurrence of overshoot or
undershoot are mainly caused by excessive integral control action. Enlarged
proportional range decreases hunting.

@ 2 F7|0|M HEO| Llsh= L= MojA2 SHO| W=D, 0j2SE0| XILEX|A|
Yot A2t =HE = QELICE 0] molli= DE = 2FFLIC

We can assume that the occurrence of hunting in short cycle is caused by

the prompt response from control system or excessive intensive derivative
control action. In this case, reduce D.
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Z# 2] PID A|¢] Existing PID control

®

NP

/\ yaN

Delayed target value

ori response causes delayed

= L}“"Wq external turbulence
response

A

a7 Delayed external turbulence
response causes delayed
target value response.

2 Sy

o

HE

o
©

Ge

k‘:t r

2% PID H|0{ double PID control
® r<—>‘
N\

Xy ot}
TiLe |

Target response ]
External turbulence
response
&= > 5 5
SAPIDA| el 2] Alo]
Femperature " Control by measured PID value
L E I B A
Setup value PIDA] ]l 2]3F Alo]
"\ control by PID value
A ZF Time
L=
Temperature = ZARSH
 reduced P
BRA | —

Setup value N ~ _
PIDA] 9 o] &k z]o]
Control by PID value

A2 Time

e w =4PIDA | 93 Ao}
(grtgt Aol A& o)
Control by measured PID value

./ (occurrence of slow hunting)

Temperature

B [ - O
Setup value N2 A gt EE P2 A}
Enlarged I or enlarged P
Az} Time
e x SAPIDA| el o] Al]

S F71e Aol A o)
Control by measured PID
(Occurrence of hunting of short cycle)

Temperature

AAZR Peemeeeeeees
Setup value 2 27 sk}

Redugtmn of D

A] ZF Time
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QEEY (Auto Tunning)

@ £|& PID B4 (Optimal PID Interger)
PIDHIOIE & Z<0| HIZcH, ME2AI2t, O2A[ZH] XY LOF|HLt
+H0| 1T SOIMA oIzt of At M7|= MALS 3|=sh=l ZAIZHo| ZalA| ElLiC).
AX PID 45 g YUEQI YHOZ M AHSEHI SHAIZITY, 2|0|E A0|2
£ Mgsta YU&LICH

Inappropriate proportional range, integral time or derivative time in
PID control may cause hunting or excessive delay of correction, which
contributes to the delay of correction of the variation which occurs due
to external turbulence. Normally adapted methods to obtain optimal PID
constant are step response method, limit sensitivity method and limit cycle
method.

ARH SEHH (Step response method)

A SEH| 20]= Lol chaliM of2iel JRo= AT
FRIE Hofth&el 7hg At AFBE|0] X|i= =X 2 MEs) 2Fsh SLICh,

o>
il
il
T Ho
rx
Jio
=]
rlo
m
nx

explain in the figure below for the method used at step response method.
Select the most often used to set the value about target temperature set point.

<
ot

Al Z=4 (Limit sensitivity method)

ARSEHHOM 22 PIDE0 2Bt Ho{Z2IIH S26HK| Rot A, BHEX| 220 Ct
Al R, 2 PIDYSE LESHE SHYULICE SHAIZY Y ELH(AT)0IM P(HI)
RI017} S0{7} ZIS0| LASE| 7HX| HIZCHS ZA| 53, oluel Hlch Peet TS| Te
26| PID H4E ASBILICE

If it is not enough by PID constant gained at step response method, it sets
again around a set point.

it is method to calculate optimum PID constant. It decreases proportion from
step response method's starting point(A point) to occurring vibration added
P(proportion) control and then it calculates PID constant from proportion Pc
and vibration period Tc.

2|0|E AO|2% (Limit cycle method)

AHSEH2 XAAZEL It A0 =F0|M S|HE OFFstl 225 2T W27 25
712718 T3] ffstiAE o= HE 2 HAL HREL|C} 2[0|E Ao|2Hoil= ON/OFF
HO|2 4271 piElo] 7|9t TS Z AHPIDHSE 7517| W20 2 WAL S EQSHA|
£ B2 MR E FH0| 7hs5HA| ELICh

Even step response method have delay time(L), it needs a large deviation for
reducing the heat and calculating the heat slope after heater is OFF.

Limit cycle method don't need a large deviation because calculating optimum
PID constant by ON/OFF control generating period of hunting and vibration.

So it can set in short time.
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ABH SEHH (Step response method)

EE-E % 100[
Regulation

volume %,

Heater ON Heater OFF
v/ v

Time
Target ! temperature setup

Temperature C

—L-l

Time

()22 100% A¥No| Q7S S SEAFX|2 © upt
X £ A1, 1 Ajolo] AIrf 8 7|27| RE A ELICH

(1)Apply 100% of regulation volume to step and continue to measure
until the temperature reaches previously set target temperature. And
calculate the maximum temperature slope R.

(2)=HE2LE =H XS HER 5l 227} 51 Siix|Q|
AlZES HAR0]| oot X|HAIZH L2 M AIZS0, Rt L2RE

£|% PIDEAE ALt

1

(2)Once the temperature reaches target temperature, set the regulation
volume as zero, and measure the time taken for the fall of the
temperature and record it as L, the delay time L by reverse step. And
calculate optimal PID interger from the R and L.
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A ZEH (Limit sensitivity method)
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Setup value p /\/.>'
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Step response method Limit sensitivity method

2|0 E AfO|2% (Limit cycle method)
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Amplitude
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Hunting cycle
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3. 2H|0je] 7|&X MH Technical Description of Temperature Control

QERY AI2A9| 9| AF (Cautions for Auto-tuning)

- ARSHHOM RQERES & FR= LML 27t HE £oH RIS JHAISHA| 942 m7t AELICH 2 ZAHS| tishM = 2 7|50 MZ T2 m20
HE S=FoZ &Rl FHAIL.

« When the auto-tuning is executed by step response method, tuning may not start if the temperature is too high at starting moment. The conditions
are different in each machine type. And so, it is required to refer to individual items for details.

- 2|0|EAIC|2 oM EHAI2 2=Z0| glELICH

« There is no temperature condition at starting moment in limit cycle method.

7 2Jo] 20 ¥ (Description of Other Terminology)

2A&7|9F 20| Z 1, of| 7|&Tt "7 S "ol M HESHA| g2 E0{0]| T3l A HHSHASLICH
This section will describe the terms intimately related to temperature control, but not described in the "Technical Description" section.

32|X| SZt (3 Position control action)
M| 7He| HIOIAEHE 712l ZESES LELICE oS SH of2io J2iat 2o 5|Ef ONQI AEl, S|E{/22] OFFQ! AE, 22 ONQI AEHRt ZH0| M| 7HO| H|o{ &R}

—=21cT=
U= SEYLICE

3 Position control action refers to the control action with three control status. For instance, below figure shows the three control status : heater is on,
heater and cooler are both are off, and cooler is on.

PSES Ed| 2
Low temperature i Medium temperature : High temperature
: L
Heater - ON ;
A 3

Heater — OFF
y Cooler - OFF

' A
3 4 Cooler-ON
&« «
Lower limit setup Upper limit setup — Temperature
stotdd Aotdd er
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3. 2kHoj2] 7|gH 2%

@ T Xt

SEX|(ZEYK])ofl cHt Mlof2te| XS FHelLIT.
@ TX|A|

HYSHH| A MM HEXIE XA SH=s YAlS e
@ TXEX|A|

YK[0f| ChEt HEXI| RALE XIASH=E WAlS HELCH

@ B0l (BURN OUT) 7|5

T EHAAl, £ 22|0|E OFFst=E S5

L R=RSIS R RSES
el £ 7txlel HH
HH(2Z7|2 B4t B)S dEHEoI2t RELICH
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W), Zhafol 27710] Pt AIM BRI B 0] WA KSeta AALIC

@ A|ZEME (SHIFT SET)S%
F 4¥2co| g, Ol2) MFI 2F E 01F 2=E WA
RIS S st S22 2BLICY,

TomiE 2dg

onsEz

ROISATHE TS| BAL GO, SYE HREH JI50| YALIC
OlHE A% 7525 Helol lofd AHolHe) %a%ﬁ s uuKES
4-20mAZ HziclA OILIZ IS BSHs HOR 7|27 Sol Hal

=+ AsLct

eX=ExH
"*E%Eﬁ.‘éﬁ ON/OFF HA(Al2g H[3]) Hat= CHEAH £0
HEXO|OIM HAKEHY ol2tn: REELICH HCHLo| A M

4-20mAE 8bit o B8 S¥oE WaXozm M=k|7} =2 D
HHXIFI| 2 vlg YEo =& A A2 EILICEH 4-20mA 2|
HME K= 2K K7} 6002 0|60 HAM o= FElL|Ct

ESH

Regulation volume

20mA

12mA

4mA

Proportional range

CIE(
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Technical Description of Temperature Control

@ Deviation
Deviation of control values from the target value (setting value)

@ Comprehensive indicating
Indicating method to obtain the measurement results across the
entire target parameters.

@ Deviation indicating
Indicating method to obtain the gap between setup value and
measured value.

@ Burn-out function
Action terminating output relay when thermoelectric couple is being
disconnected.

@ Heat response
Time required to obtain response regarding heat generated by
thermo sensor. Normally indicated by 63.2% or 90%

@ Hot junction, cold Junction
Concerning the two contact points in the thermoelectric couple,
the heat measurement contact point is called Hot junction while
the remaining contact point with temperature controller is called
Cold junction.

® Cold Junction's compensating circuit
A circuit in the data-entering equipment of the thermoelectric
couple, enabling the equipment to measure the temperature
of the thermoelectric couple's connecting terminal and receive
thermoelectric signals equivalent in magnitude with those in the
case of the cold junction's temperature remaining at O°C.

@ Compensating lead wire
A conductor bearing electric characteristics highly similar to
those of thermoelectric couple. Connecting the terminal of the
thermoelectric couple with the cold junction, the lead wire is used
to compensate the error caused by the changes in the temperature
of thermoelectric couple. When the system is wired without using
a ompensating lead wire, the difference between the temperatures
of the thermoelectric couple's terminal and temperatures sensor
becomes translated into error.

@ 3-wire method
With regard to the resistance thermo sensor, the resistance
element is connected by a lead wire on one end and two on
the other . The method is employed to eliminate the effects of
extending the lead wire. The PT type for all temperatures sensor
manufactured by our company accommodates this method.

@ Shift set control action
An act of controlling the main target temperature by an amount
equal to the pre-set temperature range.

@ Transmission output
Transmission output does not bear any relation with control action.
These exists an independent electric output function. This function
converts the input volume or the set-up value from the sensor to
4-20mA and expresses the figure in terms of analog value . It can
be connected to a graphic meter recorder.
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3.2EA[0{2] 7[&X HH Technical Description of Temperature Control

2

HYEH2 O KHE BSIE Hofots 42 E21, 22 SSRe

752 2xO= 3t7 DCI1-5V, 4~20mA7t E|EE 0] Y&LICE oIS

=Y 2X7| [HH|9| LR S22 89| SSR 2 B =+ gl=

A2, o] MY =HE AI2st1 2E SSRE TSl A CHEZHS| MAHE

sk & QIELICE MYEH 320 ciEtESI|ZT) QI o/ FEtEtof| ofst
H
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=

@ 2|L|0] 20| = (ZlMY 2F)

Frchet Z2MEMS 2eH2 LEHLZ H| FME0[7] o
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@ Electric current output

To be differentiated from the on/off pulse type (proportional time
division), the electric current output type is characterized by
continuous output. Its is also called a continuous output type.
Here, the output regarding the amount of electric current is
continuously produced by breaking 4-20mA down to 8-bits. The
electric current output type is used as a controlling signal for
proportional valves in addition to power control equipment. This 4 -
20mA signal is right output lessthan 600V load resistance.

@ Voltage output

Voltage output rarely controls the load by itself. It is intended for
the activation of the external SSR and designed to maintain the
voltage and electric current to DC1-5V or 4-20mA, respectively.
For example, when it is not possible to install a high-capacity SSR
within the confine of the internal space of a temperature controller.
this voltage output is used, and high-volume control can be
realized by activating an external SSR. Within the voltage output
mechanism, there is a circuit protecting the system damages
caused by external short-circuiting .

@ Linearization(Linearity correction)

Because the temperature input of the thermoelectric couple and
the resistance thermosensor is, in general, nonlinear, corrections
are required. Such corrections are called linearization. in the
case of an analog temperature controller, the calibriation of the
equipment is necessary. On the other hand, in the case of a digital
temperature, one must approximate the relevant quadratic curve
and change the temperature gradually dy the micro processor.

® Alarm mode

1. Upper-limit alarm
When the temperature input is higher than the pre-set level, the
alarm becomes activated at the temperature above the pre-set
upper-limit alarm value.

2. Lower-limit alarm
When the temperature input is lower than the pre-set level, the
alarm becomes activated at the temperature below the pre-set
lower-limit alarm value.

3. Lower-limit standby alarm
The lower-limit alarm combined with a sequence function. When
power is turned on, the sequence function does not, for the
moment, allow alarm output until the input reaches the lower-
limit pre-set value.

4. Lower & Upper-limit alarm
A combination of the lower-limit and upper-limit alarm. The
function turn on the alarm output when the temperature does
not fall within the range defined by the lower and upper-limit
parameters.

5. Upper/lower limit standby alarm
A combination of the upper-limit alarm and the lower-limit
standby alarm. The sequence function is added to the lower-limit
alarm.

6. Upper/lower limit range alarm
A mode operating within the upper/lower limit range including
the preset value. The mode operates in a reverse fashion
relative to upper/lower limit alarm.
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HMEAH| o ZHX|2] Ajo{rAl Control Method of Power Control Unit
@ 2|40 @ Phase control . 3
AC HM@l2 50Hz % 60Hz9| FIt+E 7kX| 1 U2 60Hz 1/2 MO|Z9| Al The AC power source has 50Hz and 60Hz frequencies with s &
72 9F 8.33ms O|H 2IAZI2 0 ~ 180°9| £=X|Z LIEHHD UELICE SIAt around 8.3ms of the 60Hz 1/2 cycle and the phase angle shows R Sﬂ
M| A2 AC 2| Mol 1/2 Mo|2E YHK|0f M=ol 2t 8.33ms &2t 0 - 180°.The phase control method is used to control, for the I
0 ~180°E H[z|& o= Jalu} 20| 22 Mofsto] £3 A7 |= galelL|Ct purpose of output, the 1/2 cycle of AC in accordance with the

S| AK|0] EHAl2 AC IFEO]| f2} OF= O|M|SHA| M|o{stE 2 AC FeHe =IH input control signal for 8.33ms by 0~180°proportionally as shown =
Mo g = lof AC 2H, 3|F 3 HE S 21E HI| Mo{7|7|E & Mo in figure 1. Since the phase is controlled in a very fine way :j—j
g == AFLICH according to AC wave, the AC voltage can be controlled directly nigl
7

and therefore it is easy to control any electronic units such as AC
motor, heater and valve, etc.

s
AC 1 Cycle Waveform M;j
P o}
S¢)
0 180 360 0 180° 360 0 180 360
=
NOJ|
1=
FE
=
10% control 50% contorl 90% control 1
. " 6|>
[Flg 1] ! ﬁ
FZ
3]
@ UOI|SHIO] (NZI2Y L) @ Cycle Control (Zero Crossing)
MO|EX|0] EhAlo|2t HotHRAS UFoH 22| 7| Sotof| K| M=o Cycle control method refers to the method that repeats on and ;1|
2t UXSH U8 2 08l 29+ 22 ON/OFFF7|E BhEsto] 2ot QIte|= H off cycle of the load power by a proportion as shown in figure |S:E
HE Nofot= A 2LICE MO|E H|ojerAl2 H5IH2lS ON/OFF & I AC 2 according to the input control signal for a designated cycle to D 3
©| ZERO Hoi|A| &AF ON, SEi= OFF StE2 2|AMH|0f hAlof| H|SHO] NOISE regularly control the power applied to the load. In cycle control
7t WAHSER| oo Hotx|o FMMo| FZBiLICE d2{L REM Etolle method, the power is always turned on or off at the zero point of
AHEE =~ gl 20| HHERILICE AC when the load power is turned on or off. Thus, there occurs

fewer noises than in phase control method, and load control
linearity is better. However, the disadvantage is that it cannot be
used for induction load.

<mrmz
N2 oHHT

E
L
D
=3
ON OFF ON o OFF ON OFF g:
- - ol
NN V/\v/\V/\V/\ R
3
CYCLE CYCLE CYCLE 148
> ¢
TR
10% 50% 90% 7|
[Fig. 2] Mo
i
o
E
R ot
x 20484
T.P.R : Thyristor Power Regulator 2EXOZ SCR TRIACE Thyristor AXIZ 0[238H
P.C.U : Power Control Unit — ;;;1"0_1 xrx|0|' S thynistor =4S Blee 'T3 ;1{
MO|2|AE RL|E : Thyristor Unit = ens . . =2
In general, these are kinds of power control units v ﬁ
using thyristor such as SCR, TRIAC, etc. T3
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4. M=n|of Zx|Q] 7| MH Technical Description of Power Control Unit

@ T H|of ZX|Q| H|ojLAlo) ME H W E
Comparion table by the control mode of the electric power control unit

Item

Phase control

Cycle control

FEAESH(Induction load)

7ts (Available)

£7t5(Not available)

Mgt s}(Resistance load)

75 (Available)

7ts(Available)

EZ8H(Lack of linearity) A5 3HGood)

Bkl

H|0{Z|M M (Control linearity) MHo|

ON/OFF =0|=(On/Off noise) Xt g DT M(EMI and harmonics generated) H5{gl3(Never)
S|E{2|H &k (Effect on heater) HAHE ntale| §2lo| El(Causes of insulation destroy) H5{elZ(Never)
H|o{2| 274 (Control circuit) =gt (Complicate) 2tete(Simple)

H51AZH 01 (Load test control) 7HsEH(Available) £715(Not available)

© T HlojEK|Q] 24 WY
How to construct the electric control power unit
1. J[ 1 2ot 2EZFA|(TIC) 2 SSR EE= M/C E AHE3I0 ON/OFF (0] 2AlO2 M BHL|CY
The 1st plan : It has a On/Off control mode using TIC and SSR or M/C.

C pc 12v |9 | @

O SSR o)

TIC 0O ol
- WYES SSR

2.1 2 2ot : 2ERHEA(TIC)2t Y& ZHE FLIESI SSRE AFESHH HI2|K|0] WAIOZ L MBL|CH (K 7F)
The 2nd plan : It has a proportional control mode using TIC, input converter unit and SSR. (Low price type)

ololo]o
|, 5 G
= UNIT o]] ssr [[o
TIC 1-5V ; Z
TIC ofofe]e WYES SSR

WYU - P180 SERIES

3. H| 3 2ok 2EXEA|(TIC)2 MK EK|(TPR UNIT) S AHESH0] HI[X|0f @A02 MBLICEL(D75Y)
The 3rd plan : It has a proportional control mode using TIC and Electric Power Control Unit(TPR). (High performance)

0
[mo ]
TPR
TIC
ole|e|o
TIC

WYU - D SERIES
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1. I| =4 (Feed Back)H|0{2] 7R 1. Overview of feedback control

- MEHK|Of2 £2] HMQIO|Lt MF = MAS HESHH YAHTRA HSO| -Feedback control means a system designed to detect output s 5::?
Lt 25trete] HEol| 2A910] |Ush= Xt HMYOo|Lt MF = MHS voltage, current or power to maintain specifically desired voltage, s Zj
[XISI=S st= HMIoHAlIS 2sict current or power irrespective of variation in input voltage or R 31}

changes in load resistance.

bl
. T
Control signal for Feed back control P 345
S
R
Y
O \ A/
TPR V'V $5
1 3 '
| Pﬁ
ACIN current PT Load S 2|
sensor  yoltage (heater)
o sensor
=
NO|
. JES
<Fig 1> m|EMH|0{ 9| 7|2 FE
(Fig1) overview of fedback control =
Ll
H
e
FZ
1-1. BHL Fof (CV Mode) 1—1. Constant voltage control (CV Mode) &
- HHYH|0l= mEK|0]e] T2 M UHTfO| HEO|Lt Holx g ‘The constant voltage control is a sort of feed back control
HSO|| 2AIl0] YW EHHAS [XISH= Mo{EHAl0|C HHAH| 0= designed to maintain specified output voltage irrespective of
2L0]| e MY |MEe| HE0| Aol gl= QHYEl BMAILR! LIZEO0|Lt variation of input voltage or changes in load resistance. If it is s ;1
YZRIES2| 4 SIEIE M= MY|Z0||M UGH|o| REE HE difficult to detect the temperature of a heating element from an P=
St7| Z22tst 2RO HR2EH|0IE /510 AIBEl= 27 UL electric furnace which uses such stabilized heater materials as o 31

nichrome or ferro-chrome having almost no variations in electric
resistance resulting from temperature, this constant voltage
control is sometimes used for constant temperature control.

<mrmz
N2 oHHT

Control input 20mA
100 £
U]
=3
L T s 16mA -2
F-
Output 60 {9mA R
Voltage

() 40 f 1 5
8mA ¢d
TH
20 7l

0
20 40 60 80 100 Output Current (%) m,
E5
<Fig 2> BHYFIofe] 2 o Z2AS T
<Fig 2> Input vs output characteristics of the constant voltage control R ol
e A
T2
v
Tﬂ
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THYRISTOR UNIT (TPR)

5. DIGITAL TPR A2 HHA| Digital TPR Operation Manual

1-2. FH R H0f (CC Mode)
- HEFH Ol I|EWR|0jo) YFORM l2iHete] HEO|LE 85
of HE0| 2AIQI0| YN EAMRE FX|ot= HofwAlolct. HHF

Rof= K2 MefolM= Kol WLk m2Ael7t 5 Kgrol 3ol
B7tel MRl B2|EH, FAsBe|uH, w3 5B SlE2 A

- =2 C, o o=

-

Xt

=o

2 AFgElE 297t olct.

Whes

1—2. Constant current control (CC Mode)

-The constant current control is a sort of feed back control
designed to maintain specified output current irrespective
of variation of input voltage or changes in load resistance.
The constant current control is sometimes used to prevent
overcurrent resulting from low resistance during the initial
phase of heating by an electric furnace which uses, as heaters,
the molybdenum, molybdenum silicate or white gold, the
materials of heater where resistance increases sharply when
the temperature of resistance becomes high from low.

Control input

8mA 12mA 16mA 20mA
100
70 Y S S I S S [ —
Output
Voltage 60 [
%
AP N N O S A
T O O S S o e
0
20 40 60 80 100  Output Current (%)
(Fig 3) T Fxlo{o| &l of EHEN

(Fig 3) Input vs output characteristics of the constant voltage control

1-3. B2 o] (CP Mode)
- HHRO|s TSHRojo] YEOZ A QRFLLY| HSO|Lt HoHK]
Sto| B0l BAIgl0| YR Z2T2S RISt HojwAlo|ch B
2 Hofs X MEfolAE Fgo| £t nSAlelzt El@ xigo| B
23| 245l BHATO! ESIRALL FHEES SE|R ALBSHE H7|
204 SEHILL =S s0] BRIl LHS M2 XISl =
Ho2 AbgEID}.

1—3. Constant power control (CP Mode)

-The constant power control is a sort of feed back control designed
to maintain specified output power irrespective of variation of
input voltage or changes in load resistance. It is used to maintain
specified power irrespective of temperature variation or antiquation
by an electric furnace which uses, as heaters, silicon carbide or
carbon, the heater materials where resistance is high under low
temperature but rapidly decreases under high temperature.

V2/11 Load Line

Control input

V1/12 Load Line

<Fig 4>Output Current (%)
rlofel U2 of EEY

<Fig 4> Input vs output characteristics of constant power control

V2
Output
Voltage
V1
(%)
<Fig 4> H™™
1—4.ON/OFF 2EE

- ON/OFF HM|oj= FoHiZTl Mo{z=7| glo] Mojdl=of w2t ON/OFF

SE2 AASt= HOo1EAl0|C} Ol Z[AIA ALIXIQl MC(Magnet
Contactor)Lt FHE ™It A2|{X|Ql SSR(Solid State Relay)at &
Aret SZFHERO|0 DIGITAL TPR OlAE O|= 20| gl Zero
Cross ON/OFF 2! &% M7 520| gl= SOFT UP/ DOWN 7|52
71222 HZBtct.
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1—4. ON/OFF Control
‘The ON/OFF control is a control system which executes ON/OFF
motion according to control signal without any fixed control cycles. It is a
type of motion similar to that of magnetic contactor (MC), the mechanical
switch and solid state relay (SSR), the contactless electronic switch. The
digital TPR provides, as basic items, noiseless Zero Cross ON/OFF and
the soft up/down function free of inrush current.
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5. DIGITAL TPR At MHA| Digital TPR Operation Manual

2.DIGITAL TPR7IR 2. Overview of digital TPR
- HIIHIO M2 TPR 2 |AMK|0| 2t CYCLEX|O 20| Ct= 1 st The proportional control TPR features phase control model and
Aol meul Ho] HE| UHME MHY, MHF, HHHS| M2 cycle control model which are different from each other, and
HE IF FME0| g2t 24t 7|52 Z2HstD MES Sk H| even general feedback control products are different from each
OZES HZEY == 0] HH|0| K= X MO ZEE M Sl Al = other in the control mode of constant voltage, constant current
£ s WHo| giAoLt 2Fo| CIX|E TPR2 H|HHE ot ?|4at and constant power, and for this reason, users were unable to
CYCLE % ON/OFF HO{2E mEHH|{E 2ot HHe, HHF, FHH change control mode once the type of equipment is decided and
Mol RES 25 671X MO{EEES 1CHolM MEINMOZ o1 o 4 QU the product is purchased. For this reason, there was no method
SIFOOZ O] HES YU +=2XH= M|of| X= £[Ho| HO{EZEE 2 available to select and test optimal control mode suitable for
Cholo] Al MENE 4= Qo MH|IHISOZ Ho{ZES| HAO| TQst equipment. The digital TPR offered by Woonyoung, however,
Z20l = HH|o| E40j| 3= MR EE HMESHA MEiS 4= A E|UACH enables 6 control modes e.g. the phase, cycle and ON/OFF

control mode and the constant voltage, constant current and
constant power control mode for feedback control to be realized

3. §|E '_r"g selectively from 1 unit. Users who have bought this product
- CIX|E TPROIM = EHNMT o AES 2[8t CT(Current Trans)2t £ can thus test and select an optimal control mode befitting the
TS HESL7|QISt PT(Potential Trans)S 7|2 811 QoM X|of equipment without any burden, and can select control mode which
EME 5l 2HME HF3 SCR HMOE 2[5t 8 micom £ xHEdt suits the characteristics of the equipment even in case changes in

0 2FFE 9l MBS HEAISH|2I8t LCD DisplayE 25t ACt. control mode is needed due to equipment replacement.

3. Circuit Construct
The digital TPR features built-in CT (Current trans) used to detect
output current and PT (Potential transformer) used to detect output
voltage as basic devices. It uses private micom for control mode
selection, operation conditions setting and SCR control, and LCD
display designed to display operating information and the details of
setting.

(%)

i‘/‘CR

Input N cT Output
N

S

O V’E JAYA
T

8Key Input MCU

[T

LCD Display

<Fig 5> CIX| TPR A%
<Fig 5> Configuration of digital TPR
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THYRISTOR UNIT (TPR)

5. DIGITAL TPR A2 HHA| Digital TPR Operation Manual

4. ME A3

4—1. =243
CE2 A2 Y,
HEolr}.
4-2.HE° 8k
- 2 TPR2 =2 3 T7|29| 5|& H|o1golct.

paps|

NHE M

o=

Ho{7|s0| QL= digital TPRO|

4—3. H|ofek|
- PHASE(PH) : @|Akx|of
- CYCLE(CY) : Ato|2m|of
- CV (Constant Voltage) : T2} ®|of
- CC (Constant Current) : HH& X
- CP (Constant Power) : ¥™& X|0{
- ON/OFF : ON/OFF M4

Whes

4. Product standards

4—1. Scope
- This standard is applicable to digital TPR carrying the constant
voltage, constant current and constant power control functions.
4—2. Product applications
- This TPR mainly is used to control the heaters of industrial
electric furnace.
4—3. Control Mode
- PHASE(PH)
- CYCLE(CY)
- CV (Constant Voltage)
- CC (Constant Current)
- CP (Constant Power)
- ON/OFF
4—4. Types of load applied

4—4. H3le| 57 - There should be no problem in controlling resistive load,
XeMEst 824 2ol H|ojo o|&o| gigZl. inductive load (Trans input type) and capacitive load.
5. 12 A 5. Input specificationO
5—1.518 M He| 5—1. Voltage Range
Part Rate Input(V) Range
Low Voltage Mode (G) 220V
+10%
High Voltage Mode (H) 380V ~ 440V

—2. H#AF10}4 : 50/60Hz (Auto. tuning)
-3

. &} (PHASE) : £, &4

(62 ]

=20 ME T2

5—2. Frequency : 50/60Hz (Auto. tuning)
5—3. Phase : TPhase, 3Phase
6. Output specification

6 —1. Output current : The product's output

, Refer P.240) current programs are classified as follows.
PROGRAM NO.
Curren;)Rating 1Phase 3 Phase

( 220V Type(G) 380/440V Type(H) 220V Type(G) 380/440V Type(H)
25 P25 P32 PO1 P13
40 P26 P33 P02 P14
50 P27 P34 - -
55 - - P03 P15
70 P28 P35 PO4 P16
80 P29 P36 P05 P17
90 P49 P50 P51 P52
100 P30 P37 P06 P18
110 P53 P54 P55 P56
130 P57 P58 P59 P60
150 P31 P38 P07 P19
160 P61 P62 P63 P64
200 P39 P43 Po8 P20
250 P40 P44 P09 P21
300 P41 P45 P10 P22
320 P65 P66 P67 P68
400 P42 P46 P11 P23
500 - - P12 P24
600 - - P47 P48

% Remote Type : Program No - R
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R

6—2. MH™ HAZS}: 1.6V RMS 0[5} (2142 360E FESLA|) 6—2. Contact voltage drop : 1.6V RMS or less (Phase

angle 360 degree at full load) e
6—3. OFFA| =873 : 25~80A / 10mA 0|3}, 100~500A / s &
20mA O[3t (440V 60Hz) 6—3. Turn off leakage current : 25~80A / 60mA or H 3
of

less, 100~500A / 100mA or less (440V 60Hz)
6 4 E1 EI:

ON/OFIiEE o 6—4. Output mode
- HlojAlS0f mhat MAYHS EHOZ 100% HEBH} ON/OFF Mode

(Zero Cross Timing) - Transmit 100% power source input to output according to

Phase 2= » control signals. (Zero Cross Timing)
- 4~20mAS 2| Rlof@l2iol Hl2sto] ACF7I2| 2t BIET|E 0~100% Phase Mode

SHS *10
JIER] 2| 2 Eroto] E={ptt. - Proportionally divide and display each half period of AC cycle

L)
P
R

Moz B

s
Cycle &0z = N up to 0~100% in proportion to the control input of 4~20mA. M ;!
- 4~20mAS2| Hoi=oll ISt ACRHE MA =719 Cycle Mode P
9 23l 43 . - . . $ 2l
8{;&067]}7(' Hlaﬂ 2o & EOIE:EL]I = - Proportionally divide and display the AC input up to 0~100% of 1

- &@8F7| 50Hz: = 400mS <:; ;;Toﬂ ;7“ the set cycle in proportion to the control input of 4~20mA.

o 60Hz : = 320mS (243 FI+0 571) - Set cycle 50Hz : = 400mS (Synchronize to input frequency.)
- Timing : Zero Cross Switching 60Hz : = 320mS (Synchronize to input frequency.) ||0i|
- Timing : Zero Cross Switching é =
5]
1|°1 EEL S 7. Control input specifications o
—1. Hlojlge| ZFet £ 7—1. Types and characteristics of control input n2
Kind of input Min. Input level Max. Input level Impedance F JE%
4~20mA 4mA 20mA 250Q

1-5V v 5V 10KQ ;
x
0-5v ov 5V 10KQ H o
ON/OFF Max. 2V Max. 5V 10KQ o 7§|

7 —2. Configuration of input terminals

8 7 6 5] 4 3 2 1 E %
Tc To Ta 15V IN (=) IN (+) RUN (+) RUN (-) 5?1:
8.3%JIs 8. Operating function s
D
8—1. Soft Start 8—1. Soft Start Y
-S4 UREHASE QIS S|Ete| 24 YXISHT|9(50 2= M To prevent heater damage resulting from inrush current impact, k7l
FgAlolli= SOFT START ZEZ 2HS ARSI, start operation in Soft Start mode during initial power R
- SOFT STARTE 3%XE 7|20F ot 1XELHQZ 255X K| HAE apply.
= AL ‘The basic set value of Soft Start shall be 3 seconds which can z g
- 25 F0| #7kHel MHO|Lt 8 RESET f£& WATCH DOGO| 2|3t be changed in step of 1 second for up to 255 seconds. ¢
A= RESET Z0l|= M2 2tS2 THSTART BiCt. -Even if the system is automatically reset during operation Tfﬁ
- SOFT STARTE MO{={2| 37|t EHH|et VR 2| 2IX|ofl 2§10 due to momentary power outage, manual reset or watch dog,
MIglEl AZIZQ2 5 BITh(SOFT START AlZtE 60£2 AlE restart the system at the set value.
CHHE 50% MUY E= 80% MRAESS| HEHOIME == -Soft Start is operated during the set time period irrespective of Mo,
Z|cHEAo]| =Eoh= AlZH2 60£7} EICE) the size of control input or the location of the output limit VR. : e
- o ot 22 MRAT VR of Mghe Mooz htEHR (If the Soft Start time is set at 60 seconds, the relevant time E ”Eﬂ
A x PFHSA|7t ECH(50% HMOLZ|M 80% HFet required to reach maximum output shall be 60 seconds even R
HE{O|H 50 x 80=40% £0| EICt) with 50% control input or 80% current limits. )

- ON/OFF M|0{2 =0l M= SOFT START 7|50| HXIEICY. “The output based on input level is restricted by the current limit A
VR and therefore the total output shall be Input level x current 'T= Zzl
limit value. (If 80% current is limited at 50% control input, the ;%
formula is 50x80=40% output. ) 15

-The Soft Start function stops in ON/OFF control mode.
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8—2. Soft Up/Down
- CYCLE ZEZ H|2|6t11 ON/OFF ZEZ Z st D= H|o{ 2 E0]|A H|of
Aol HEof| M2 FHo HE2 oF 3X7H0)| MM MM 455t

8—2. Soft Up/Down

-In all control modes including ON/OFF mode but excluding cycle
mode, output slowly rises for a duration of 3 seconds due to variation
of control input, and slowly declines for a duration of 3 seconds.

Control Input

Qutput

<Figure 6> SOFT UP/DOWN

9. o= X0 £

9—1. Hziet £4
- Line Regulation : /21X
- Load Regulation : 3}
+3% O|LY
- HO]2E : Q| AkH|of

(]

[ £15% HEA EHTY +3% O|Lh

*
17 HZA9 20~100% HSA| ZHTY

Rl

9-2. M7 EH
- Line Regulation : 228 +£15% HEA| EHHF +3% O|LY
- Load Regulation : £5tXg 22| 20~100% HEA| £HXF
+3% Ol
- HO{EE : QAH|0f

9-3. HHY £4
- Line Regulation : 22Fe} +15% HEA| EAHF2 +3% O|uf
- Load Regulation : £3tXg M2 20~100% HESA| ZHNH
+3% O|LH
- HO{2E : QAHR|0]

10. E3 7|5 (Protective function)

9. Characteristics of feedback control

9—1. Characteristics of constant voltage
- Line regulation : If the input voltage changes +15%, the output
voltage changes within +3%.
- Load regulation : If the load current changes 20~100% of the
rating, output voltage changes within +3%.
- Control mode : Phase control

9—2. Characteristics of constant current
- Line regulation : If the input voltage changes +15%, the output
current changes within £3%.
- If the load resistance changes 20~100% of the rating, output
current changes within +3%.
- Control mode : phase control

9 —3. Characteristics of constant power
- Line regulation : If the input voltage changes +15%, output
power changes within +3%.
- Load regulation : If the load resistance changes 20~100% of
the rating, output power changes within £3%.
- Control mode : Phase control

Iltem Function stop PROGRAM NO. PROGRAM NO.
IHZES £7} el e
Overcurrent protection(120% min.) Impossible Reconnect power — S YA B
N — Operation stops temporarily
EERE s Haretz
. . . . . . —otolENe &%
Input signal disconnection Possible Connect in normal condition =8 xThE S
— Alarm buzzer sounds
L
Load 4 75 Ha M ~ alo| WES
Load disconnection Possible Reconnect power
— Relay contact activated
gapad =7t YEEYZ(60°C)
Heat sink overheated(More than 85 °C) Impossible Cooling heat sink(60°C)
*7|SEX| dE2 9mo|x|
SCRAA |5 =4 TR HEY %Refer to page 9 for setting function stop.
SCR Check function Impossible Reconnect power
LCD CONNECTOR #A s 27t Hugda — Buzzer sounds for 4 times(at aninterval of 1 minute)
LCD connector test function Impossible Connect in normal condition — Operation stops temporarily
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.M F B3 (Error: O — Current)

71710l AR 120% Olete| M7t of 3% ol 527 =|H TPR
| HStESE 2o £ Mot EXEE U Fault M5, AlarmS
EBILICE 0| 7|52 =27} 9|2 HE FX| E7fELICt

N
14
ng

o tH HS (Error : Hi — Temp.)

FIH(AXNC| 2271 80°C7} E|H HA| ZIHEXZO=
2 85°CE ZutsA| E|H “Hi-Temp."7t EA|=|H
MZE U Fault S, Alarmg &3gtL|Ct 0]
Chsl mpRst e BpEer 9l ZI(ChRAe 2
QIS M7t 2HS JHAISHo{oF BhL|Ct.

—
Y
D 0
—
=
19

k=l
ro
d
% I

I o o
ox Mo g

A £H
moll=

H S

!

I3
o K R
> I

gan

A

2
o ok

g
e
i)
ne
lo
rio

10-3. 238IEkM (Error : Check Load)

10—

10—

10—

RS Hot HMA| EZXE, ALARM RELAY 3, FAULT
LAMP ME, BXZ2 &&

- QIM|H= RESETA| HA0|H 2%

i

, O|&FA| =3 Xtct
4. H|of 213 &M (Error : No—Signal)
- 2EZEAZREO| MM THAA] EKIEH ALARM RELAY
s
- FAULT LAMP ¥, 21 BXS &%
- HQIHIH= HAo|H 2H JHA|
5. Xt7| ZIEE (Error : Initial)
- Y B e FASE JHAITO| XE7| EITS AA| S
- EHAXC £EE= OPEN, 252 £EL= OPEN, HX|3 XA
MICOM SZ{EH|&EHE K| 2B
- O|&0] Q/ZA| SX FX|, ALARM RELAY =, FAULT LAMP

=
HE, BLENg &E

6. &KX &£ E HZE (Error : Check SCR)

- HojYH Mz 0% Lmf HANMTO 10% O|&e M7 E=
50% O|Ate] Z2{Tf0| 5 0|4 YMst= Z<0] 0| SCR2
O|AtOZ THEISIO] Fault MS, Alarm E2gfLICE 0| 7|52 %
ot Aoz HE X 27t C
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10—1. Over current protection

- When current exceeds rated current by more than 120% and
contined more then 3sec alarm relay is activated, fault lamp
blinks and an alarm buzzer sounds. This fuction can not stop
user voluntarily

10—2. Protection of heat sink from overheating

(Error : Hi — Temp)
First, high temp warning intercurrent beep sounds of buzzer
If reach temperature of TPR inside heat sink 80°C. second,
power output is inturrupted and “Hi-Temp”display at window of
LCD display with continued buzzer sounds and fault lamp on
and alarm output in ON state if reach 85°C temperature of
heat sink.
This time, immediately shut off power and remove cause of
heat sink overheating with problem of overload or overvoltage
and air convection begin operating after solve problems.

10—3. Load disconnection (Error : Check Load)

- If load is disconnected during operation, output is shut off,
alarm relay activated, fault lamp blinks and alarm buzzer
sounds.

- Remove causes and reset the system. If everything is in a
normal state, continue operation. If error continues, shut off
output.

10— 4. Control input disconnected (Error : No-Signal)

- If the disconnected signal wire from temperature controller,
output is shut off, alarm relay activated, fault lamp blinks and
alarm buzzer sounds.

- Remove causes and if everything is in a normal state, start
operation.

10 —5. Self-diagnosis (Error : Initial)

- The system conducts self-diagnosis prior to starting normal
operation after power is connected.

- Check whether the output device is short-circuited or open,
load is short-circuited or open, grounding and the action
readiness of the micom.

- Operation stops, alarm relay is activated fault lamp blinks
and alarm buzzer sounds if there are errors.

10— 6. Element short-Detection (Error : Check SCR)

- In this case that generates current of above 10% of rated
current and output voltage of above 50% above 5sec when
the control input signal is 0%, it decides short of SCR, Fault
LED is ON and Alarm is ON. This function can not be stop by
the user.
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5.DIGITAL TPR A2 HEA  Digital TPR Operation Manual

1. MX|2% Q| Fo| Ast 11. Cautions for installation and operation

- ZEEHO| HH2 AC 250V/1A 0| DHESHE HESHX| 2T ZE7tH 24
St HHE ZE AEE =felst = OFFe Mefjol M Y 248t

CEAX = SEtz O Oed%% FIEE EZ0| & £| 22 MAISHH =257t
50°C 0|4 mh=H o] EZ8 FANSMHX| 5t = 27 67| HiZfL|ch
(%M ZIMEE X7 HEEH ||:})

-2 EK|ol BYIE PHMT 04 M| AIRS St st SXtS 2fsiof

SHHFIL YAHF| 80%0[817} =S 47 stAI

|_|_|_‘|'r oL TT

- The contact point of alarm output should not be connected with over-load
above AC250V/1A. In case the alarm occurs, immediately check the alarm
code and repair it under "off" condition.

- Since this unit radiates much heat during the operation, it should be
installed where it is well-ventilated. If the ambient temperature is over 50°C,
do not fail to install the fan before operation. (See the property curve table.)

.|

A Zo|: IXE 9l MO oIt EHAXHSCREE U FUSE)Q| A Warning!! Be careful as the damage of the output element
P HC A /oS H =+ ol HIZH (SCR module and Fuse) caused by the over-current and ver-
= ArSXH S8 A/SS Holof sta = F=2 Hf L|C}. .

voltage will be charged to customer for A/S.

ST tRh= 2RI S28E 7EO| TR UM S ARSI Tt - Never use it at the over-current as stipulated/indicated in this
DSt TSOE QIst EE| E2I0| GIEE NHHE HoUAR. unit and the design is required to be less than 80% of the rated
- REY HIE MEY ms 7| MX| MR S Zotste] HANFRE 2 current for the operation current in order for safe operation.
TFo| 3ulf O|A0| E|== MAA| & IHI2HH MO|Z H0fAl2 REMESIol= - Since the output power terminal has large electric current, fix
A 27t gLCh. the terminal and cable firmly and then apply a fixing agent to
prevent the bolt from loosening due to the vibration.
A 9| : 20} O|M9| MIZS 0|8t REMESIC| CHE 2FAol= - You are advised to design the rated current to be more than
£ EiA o[Ar3Zlof 9t MIZmEe| RE{7} en= three times of the operating current by taking into consideration
ZiEst o7 HeRtL|Ct of the initial surge current, etc. when using the induction load. It
is impossible to use at the absolute induction load for the cycle
control mode.

A WARNING : Multiple driving inductive loads using more
than two uints, it may cause product damage due to
abnormal resonance of the output transformer requires

12. 5@' 'E'ﬂ-E special technical counter measures.

100
0 //
u
t 80 . e
p // 12. Characteristic Curves
u
t 60 /
: yd Al
w40 /, 500
e
r
/
%) 50 / / 400 \
4 8 12 16 20(mA) 300
Input 1 2 3 4 5 (V) 950
(Input current vs output property curve) . \
- 200
A Iols
! ]50 \ 150 \
45 \
40 100
30 80 \\
- \ 70 AN
\ 60 \
20 =4~
_ \ 40 (55)
15 AN \
10 20
5
0 10 20 30 40 50 0 10 20 30 40 50
Ambient temperature (C) Ambient temperature (C)
(Output current vs ambient temperature) (Output current vs ambient temperature )
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a2
I E
13. 19 Sl Model Connection Diagram (25A~50A) "
4~20mA Control 4 ~20mA g i;;?:
TIC " SE{:

bl
=
ES
3
2|

doHedo|>

1-5V Control 1~5v
TIC

-~z
TEIN 2 H

(+) =)

-~
T C OOk

LT
NIt X >

Manual/Auto. Control 4 ~20mA
VR 10kQ

TIC

Manu.  Auto.
p

<40
T’ + |&
®

<mrmz
N2 oHHT

@

4

E
L
D
=2
GE
Fl

R
o
15
Run Control 4 ~20mA ¢
S

TIC
Run S/W —

Vl"—o ) | o

ErH

®

@

Tm=m3
m=2ypy

9}
N

- -0
NoxrEo N X
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5.DIGITAL TPR A2 HEA  Digital TPR Operation Manual

14.10, 30 DG, DH, SD Model Connection Diagram (25A ~ 600A)

4-20mA / 1-5V Auto. Control

4-20mA/ 1-5V Modbus
485
Alarm Contact —TIC+
Output -— Jumper
s[e[®[¢][+[+][¢][*] © o
8 7 6 5 4 3 2 1 ® ® ® % SD : Digital ground
b
como—
a
4-20mA / 1-5V Run Control
4-20mA/ 1-5V Modbus
485
Alarm Contact _T|C+ Run S/W
Output - 1
@@@@@@gl ool
8 7 6 5 4 3 2 1 ® ® ® % SD : Digital ground
b
como—
a
Manual / Auto. Control 1-8v
_TIC,
Manu.| Auto. Modbus

485

Alarm Contact 2
Output ° 1 } Jumper
@ DG |D- |D+
s[@[®[*[2[E][#]+] © o ©

8|71 6|l 5] 4 1
b
como—

% SD : Digital ground

X +&/Ats DE AFSA| TPR If2HHEH 8 Signal IHS 1-5VE AHESI FHAIR.
Set up 1-5V about TPR parameter setting Signal input when using manual/auto mode.

Manual Volum Control

Modbus
3 485
Alarm Contact VR 10kQ

Output ?427 Jumper
! DG |D- |D+

' R EE I IEIEIEINEEEES

5 2 1

% SD : Digital ground

b
com o—

% & VREE AHZA| TPR IZHHEH M Signal (S 1-5VE AHSH0 FHAIR.
Set up 1-5V about TPR parameter setting Signal input when using manual VR mode.
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5. DIGITAL TPR A2 M3 A

15. SSRS 0|2¢t H=H| A

15-1. HE8HK

LHXO = Thyristor Unit= A Aol E21 Hi2t 20| FLIE X0
12 MsHof 3|2 3 HHAKE shLtel ehuluio] 243t ojd AE
MK 2|25 THSIEZ ARt H2[511 S|E| 2 AC H[0fof| Bo]
|86t AUELICE J2{Lt Thyristor Unit= 0183t= 7|50l a2t 7H4
| 107} 1 Z40| HHHLICE (F) 2B0lIM= SSR TE it HHZAM 2F
Eiet AC THHMIOIEXIE SSRet Mo RUIEE 01310 ZHAel 714
OF et £ AL F SSRE M| RLIES st QELICE

© O ¥ o

15—2.®|0] RLIE 7|5 28

® 4—-20mA 3 1-5V A TE 2| AH|0| |FLIE : WYU—-P180AC
- B EK|= 2/0flM AHs WYU—P180ALL SUSHHIO{S &t 4 QloLt
QUGS T 4~20mA S1-5V LS AIE3I0] =2 S|E|E 0|88t
2ZH|0] FAN X0 9 HEX|0{S mo|=% X|ofof 0|8 & 4
A&LICE
- AF2SSR: EHAFWYGICO OOR4, WYHICO O OR4 (O M HA|)
- 28 3|2 : Page 249

@ 4—20mA L 1-5V 2 HE Mo|Z M| FLIE : WYU—-P180TC
-2 K Ol M8 T MY S8 MOIEX RLIEZEAN SEHE
0|83 BT REX0E Aol & 4 AOH AH oAM= THa
ghofl ®of & 2 GloLt T, MM SE20|H Ho A| EQ5A O
27+ K] ot 2| Mol 243t Hlof RLIEQILICE
- AF8 SSR: ZERO TYPE THy A I E SSR AtE7ts.
28 3|2 : Page 249

Control
SSR 2

15—3. M0 RLIE 7|5 U EME
Functions and Specifications of the Control Unit

Digital TPR Operation Manual

15. Power control equipment using SSR

15—1. Overview
-As described earlier, the thyristor unit normally holds the
input signal control circuit and power element in one unit for
the configuration of error detection and current control circuit.
Thus, the unit can be conveniently used, and is commonly
used for heater and AC control. However, thedisadvantage of
the thyristor unit is the high price depending on the function
available. Woonyoung Co., Ltd. specialized in the production
of SSR, produces the power control unit for SSR to have the
economic price using the control unit and SSR for simpleAC
power controller.

15—2. Control unit function explanation

@ Phase control unit for 4-20mA and 1-5V input : WYU - P180AC

+ While this unit is able to conduct the control which is the
same as in the WYU-P180A described above, it is used to
control temperature, FAN speed, valve and feedback with
the heater mainly by means of 4 - 20mA and 1 - 5V input.

- SSR used: Single WYG1COOOR4, WYH1COOOR4
(Oindicates current)

+ Application circuit diagram : Page 249

@ Cycle control unit for 4-20mA and 1-5V input : WYU-P180TC

- This unit is able to control accurate temperature using the
heater as a cycle control unit for both single phase and three
phase for heater only. It can control only single phase in the
phase control but it is used for both single phase and three
phase without unnecessary reflection noise. The unit is
excellent in its linearity.

- SSR used : All SSR including zero type single phase and
three phase are available

+ Application circuit diagram : Page 249

Unit Power Voltage Input Signal Control Load Property SSR Type Output Signal
WYU—P180AC AC220V+10% Phase angle control | Inductive load  Random type DC12V pulse
-4 ~ 20mA - Resistance load - Single phase type
-1-5V
- VR(10K .
WYU-P180TC AC220V£10% (10K) Zero Cycle control - Resistance load Zgro closs type DC12V pulse
- Single Three phase
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16.SSR S8 |2

WYU-P 180AC(10)

Z$8ISSR (UNIT+SSR=TPR)

WYU-P 180TC(30)

Whes

POWER

1% PHASE MODE (4-20mAdc Control) f}%
NF8 -

AC
220V -

T
AC‘ ‘AC‘ ‘OUT‘OUT
12[1fio]e 8|7
CONTROLUNT WYU-P180AC

1[2]8]4]5]s

T L
out | our
L

SEMICONDUCTOR

FUSE H

N ‘CI ‘ N ‘euu‘smp‘ﬁv

1
o]
(2]
N
L=H
VARISTOR

ON
STOP

32 CYCLE MODE (4-20mAdc Control)

CONTROL UNIT

Aux.power
220Vac

AC‘ ‘AC‘ ‘OUT‘OUT

12[11]10]9]8]|7

WYU-P180TC

1[2]8]4]s]s

N ‘CI ‘ N ‘GND‘S’NP‘M’N

-1+ +
OUT | oUT

ON
STOP

FUSE

SSR
1P or 3P

+ | |SEMICONDUCTOR %

POWER

4

>>

ER S||T
EU VAR

2

POWER

1@ PHASE MODE (1-5Vdc Control) f}%
NFB -

AC
220V

.
AC‘ ‘AC‘ ‘OUT‘OUT
121109 8|7

WYU-P180AC

SEMICONOUCTOR
FUSE

CONTROL UNIT
1[2]3]4]5]s

. ~
OUT | OUT

N ‘CI ‘ N ‘GND‘&IUP‘*SV

VARISTOR

3 CYCLE MODE (1-5Vdc Control)

CONTROL UNIT

POWER

Aux.power
220Vac NFB ****
—| [F |semconpucron
Ac[ [ac] Jourfour] | |FUSE
12[11]10]9 |8 |7
WYU-P180TC TPorp

1[2]3]4]s]s

N ‘m ‘ N ‘GND‘mr‘mv

P — +
OUT |OUT

]
]

Zﬁﬁ

S%P S%P
LOAD
POWER
10 PHASE MODE (VR COI’ItI’O') %»% 37 CYCLE MODE (VR COﬂtI’O| POSWERT
NFB ) ‘I T
o O
zggv ‘ - F SEMICONDUCTOR - + SEMICONDUCTOH

AC‘ ‘AC‘ ‘DUT‘OUT FUSE AC‘ ‘AC‘ ‘OUT‘OUT

121109 8|7

12[11]10]9]8]7

WYU-P180AC WYU-P180TC horap
1]2]s]4]5]6 3 1]2]s]4]5]6 R
i | €1 [ oo ooe [y b Lot [y [9w el .
o = e u
VR 10K
(MA\{\IFEJ)\OLKSET) LOAD (MANUAL SET) ii:&
Unit Dimension w3 | 70 4.0
6.4 L 44
9 [
105 100 90.0
> [ &
HeeeeE S|}
0 0 ==
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SH>rEm

THYRISTOR UNIT (TPR)
TPR 2 JEH Explanation

=-OZIlpEnD-

Zo=-oBmD
men

YU - 25 T M R :

-1 T T T T TT s
B3
of
=
T3

+ R : Variable Resistor :;i%
« | : Individual (i) ‘!
« C: Communication (RS—485)
M
P
—> - Type —1:IC Type #
— M : MICOM Type
3
NO|
13
> - Phase — S:Single Phase (10) F&
— T: Three Phase (30)
Ed
/4
» - Rated Current : 25~600A
M
P o
» -+ Rated Voltage — G:90~240VAC I17§|

— H:300~480VAC

\

+ D : Digital Control Type (Cycle & Phase)

<mrmz
N2 oHHT

\/

+ S:Slim Type
.p:EZY

DM I ESem
N HT oM rXHr

\/

+ Woonyoung Control Unit

-OoMN
Nourgoxof

ErH

mmem=
fug=l)|

- -0
NoxrEo N X
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ZHIY H|IH 018 HRIo| {FLIE

(10, 3@ UNIT + SSR=TPR) --vreeeerrrvvvneeeeanns . 332
10 220, 380/440V (DG/DH) ----+-oovvvereesnnneenn . 335
10 220, 380/440V (NMDG/NMDH) ----------vvveee 336
10 220, 380/440V (NSDG/NSDH) ---------vvvveee 340
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Whes

SSR CONTROL UNIT (WYU-P180 Series)

ZHIH H]2|H[0]E HAHM|0] RLIE (10, 3@ UNIT + SSR = TPR)

Feature

UBHHOR Thyristor Unitis A1 A3} S21 biet 20| SLIE RHHlof 2 ASKof
32 9 HHARIS ofLte| BHILIO) TASHT 014 S L M| 328 PAsIOE
AFg4 H2[5t S[E{ % AC HO{ol] 80| 018t YBLICE. J2iLt Thyristor Units
olget 7150l nfzt 742{0] 17t 9 20| THYRILICE (F) 2HUME SSR HE it
AH|ZA ZHEFSE AC HIFOIEIAIS SSReH HIOf RLIEE 0|3t0] ZRIEel sto=
T4 4 TS SSRE H2H|O| RLIES MAktn LT

As described earlier, the thyristor unit normally holds the input signal control
circuit and power element in one unit for the configuration of error detection
and current control circuit. Thus, the unit can be conveniently used, and is
commonly used for heater and AC control. However, thedisadvantage of the
thyristor unit is the high price depending on the function available. Woonyoung
Co., Ltd. specialized in the production of SSR, produces the power control
unit for SSR to have the economic price using the control unit and SSR for
simpleAC power controller.

Specifications
MODEL
ITEM O WYU—-P180AC WYU-P180TC
Phase 1Phase 1or 3 Phase
Control Phase Mode (Random type) Cycle Mode (Zero Closs type)
Display Power ON—LED Output—LED
WY G/H/3G/3H/LG/LH/
SSR Part WY G/NG/LG/MG Series (R4 Type) L3G/L3H/NG/NH/N3G/N3H
MG/MH Series (Z4 Type)
Aux. Power AC 220V / 2VA

Control Input

1~5Vdc / 4~20mAdc

Isolation Resistance

Input—Output 100MQ (DC500V Megger)

Dielectric Withstand Input—Output 2000Vac / Tmin
Operating Temperature 0~50°C
Storage Temperature —10 ~ 65°C
Weight 0.3kg

Unit and SSR Control System

TIC Con.

Control Unit

SSR
19 or 30

Heater and Load

[ -

332
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- S. A
SSR CONTROL UNIT (WYU-P180 Series) N G
ZHN|E Hl2|H|0{ M| SLIE(19, 3@ UNIT + SSR = TPR) C€ RoHS
1z
T
0
Front Plate "
AC : Power LED 3
P TC : Output LED EZj
(@ (=) 1 f1 | [[(=2) al
DIN-Rail 1 Co | H
i th 11 “;“ 9[8[ 7 | 1%
BluoPowcr“ n7°|

O q WYU - P180AC D O

AUX, POWER : 220VAGE0HZ
INPUT SIGNAL : 1-5V DC /
4~20ma DG

CE lm]

m| T [=

5 |
Dularlsite leler

Uk

Ea
%l
o]
&
&
ot
9

LJ
Protect Cover

Terminal

-~z
TEH 2

Terminal No. WYU-P180 Series

N

Control signal input (+)

Current input, 4—20mA input Short ter.

Control signal input (=)

-~
T C OOk

Output con. VR (—)

No.6 Short(Off)

Off common ter. (+5Vdc)

SSR Control signal output (+)

LT
NIt X >

SSR Control signal output (—)

© |00 | N[O |0 | b Ww|N

non connection

-
o

Aux.power input(AC-N)

-
jucy

non connection

<mrmz
N2 oHHT

-
N

Aux.power input(AC-L)

N HT oM rXHr

Dimension

IO I O=m

M3 56 70 46.0

44

im
.
|
-OoMN
Nourgoxof

=1

ErH

90.0

mmem=
fug=l)|

o/
=1

e S

L = g

- -0
NoxrEo N X
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Whes
THYRISTOR UNIT(TPR)

ZN|& HH[KI0|E HMAKI0| SLIE(10, 30 UNIT + SSR = TPR) C€ RoHs

External Connection Diagram

WYU-P 180TC(39)
(Zoro Cross type)

WYU-P 180AC(10)
(Random type)

POWER

37 CYCLE MODE (4-20mAdc Control) .

POWER
s T

19 PHASE MODE (4-20mAdc Control) B%
NFB -

12[11]10]o |87

ON
STOP

POWER

19 PHASE MODE (1-5Vdc Control) %%
NFB -

POWER

WYU-P180AC WYU-P180TC
CONTROL UNIT CONTROL UNIT
- 1]2]s]4]s]6 L I-Ta 1]~ & - 1]2]3]4]5]e
out | out m ‘c| ‘ N ‘GND ‘smv‘rsv SSR m 2 out | out rﬂ ‘CI ‘ N ‘GND‘STDP‘vW
o ok B — ]

Aux.power
AC 220Vac
2v | - SEMCONDUCTOR -l &
Ac| [ac] ourfeur FUSE ac| [ac] ourfour

1211109 8|7

ON
STOP

3¢ CYCLE MODE (1-5Vdc Control)

POWER

- iy 239
220 ‘ -1 =+ SEMICONDUCTOR —| [ |SEMICONDUCTOR
ac| [ac] Jourfour FUSE ac[ [ac] Jourfour
12[11]10]9 |8 |7 12[1fio]e 8|7
CONTROLUNT WYU-P180AC CONTROL UNT WYU-P180TC
_ 1]2]s[4]s]6 L{-Ja 1l & — 1]2]s]4]s5]6 S
our OGT N ‘CI ‘ N ‘GND ‘m’ ‘+5V SSR @ 2 our |out I ‘CI ‘ N ‘GND‘W‘*W
L] +]s 2=} v
e e
LOAD 6 ﬁ

1% PHASE MODE (VR Control) i}% 37 CYCLE MODE (VR Control) POSWERT
NF8 -
Aux.power T T
220Vac ,,,,
2/2\(?V ‘ - ¥ SEMICONDUCTOR - + SEMICONDUCTOR
AC‘ ‘Ac‘ ‘OUT‘OUT FUSE AC‘ ‘AC‘ ‘our‘ow FUSE
12[11fi0]e 8|7 12fifio]o 8|7
WYU-P180AC WYU-P180TC
Te[e[e[s]s TR |s sl ]s]s “
0 | ¢ | i [awosror[rov SSR ﬁ % it o1 | i [ovo|sroe]ssv
on [+]s 2l S i e U
ST0P
(MAY\lFEJ)\oLKSET) LOAD (MANUAL SET)

334



Whes i
YES A5
S. A
THYRISTOR UNIT(TPR) N
[H
T
10 220V, 380/440V C€ RoHS
A 2|
C ot
T E
0
240 B ALOIZ 017t AE2E Tt MIZ0l LHEE[0{RU0] TFollM 2| MH 5! Mx|7} R
#|M AC220V, 380/440Ve} 25~50A2| 25t MTE H|0& 4= U1 Soft Start 71s0|
M 7Hsl0] Sste] A 9 R0l ChfEt A2IS ERALIC s
s5
This product is internally equipped with both phase control and cycle control S“I

to be easily set and installed at a site, can control load currents over 25~50A
at AC220V, 380/440V and can set a soft start function to raise trust against
load burning and for product lifespan.

A
€ 4
Connection Diagram Specifications ’ I}
9
MODEL WYU—-DG25/40/50SlI
ITEM WYU—-DH25/40/50SlI
= Rated voltage DG : AC 220V(AC 180V~240V), DH : AC 380V/440V(AC 360V~460V) [
NO|
|\C:pt"r o R U Frequency 50/ 60Hz /=
L anr RRs T WYU-DG/DH LOAD F
AC220,380/440V Reated current 25, 40, 50A H
C T W
Ambient temperature 0~ 40°C
® (2) ® ® @ ® ® P
l:Hz] Storage temperature —20 ~ +80°C st
Ho
MAX. Control Minimum load current 1A /1Y
FEZ
DC 1~5V =]
4-20mA  1-5V  FEVR
" ? Ma:l:a| VR(10kQ) Control input DC 4~20mA
VR (10kq) A
S X|
Load control range 0 ~ 100% PE
DS
Cooling type Netural cooling 7]
Dielectric withstand Pri—Sec, Pri—Earth : 2000Vac for TMinute
Sec—Earth : 500Vac for 1Minute
RE
Isolation resistance 100MQ(at 500Vdc mega) E %I
L
Soft start set 3 ~ 255s (1s Step) e ’;I
Control error detector Heat Sink Over temp.
Weight 11kg E
L+
s 10V FEHA s, DE
=
F7l
R
Dimension o
15
cH
TR
2l
M\L - 92 I ’ 117
—— o "
[
w4 Whes EL
[ 1o
RSEEER ®
10 100 120
—Ho— |1 [ |
iy INPUT _OUTPUT ¢ ;1||
= OO0 =5
¥y
DIN Rail#) 120 | | 35 T7|
130 1
S
H
N
TE
335 i
A
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THYRISTOR UNIT(MINI TPR)
10 220V

Connection Diagram

R

AC Source

|®

S
8
e

!
Ol

Name of Part

HGIE)

[ O

il

FUSE J

o

=5

lsv pwr ouT 0T 0.C
@ o o o o

SOFT_START
=\ o]

@+— @
SIG IN
@ comt-1d

@
v ) [sie v[@]mA
oresior ol frove cv| I |PH
m
TiB
Um

W THYRISTOR UNIT ™
IYES WYU-NMD Series  Blue Power|

Jls &3 DIP S/W

©
L
ji
n
>

C€ RoHS

MICOM 2|2 £ Helso] MoJR22| 7|5 Hrt HLst 53T 2|aiX|o] 3L A0S H[of7t
HECZ o MF0i LHEE[0{U0] eiFolMel 24 3 EX|7t #12H AC 110~220VEE
LINES| 25A2t 40A2| 5t MR E H|o1g =~ L1 Soft Start 7|50| 4 7H55t0{ £519)
a& 5l Foj thiet M2|E ERELIC
MICOM circuits are used to make the function of the control unit more
accurate and precise, and the embedded phase control and the cycle
control facilitate setting and installing at site. Furthermore, the load current
of AC 110~220V POWER LINE 25A and 40A can be controlled while the
Soft Start function can be set enhancing the reliability of Load and life.

Specifications
ITEM MODEL WYU—-NMDG25SI WYU—-NMDG40SI
Rated voltage AC 220V : AC 180V ~ 240V
Rated current 25A 40A
Frequency 50/ 60Hz
Control range 0~ 100%

Load Only Resistance(min. load 0.5A or more)
Cooling air cooling
DC1~ 5V
DC 4 ~20mA
Control Input
VR (10kQ)
E3H|3t =& (POWER SLOPE)

Phase mode ($I4H|0])

Setting mode
SIW

Cycle mode (zero cross)
4~20mA & 1~5V
0 ~ 30sec (0=0.5sec)

LED

Control-signal

Soft start

Display

Pri—Sec, Pri—Earth : 2000Vac for TMinute

Dielectric withstand Sec—Earth : 500Vac for TMinute

Insulation Resistance 100MQ DC500V
Operating temperature 0~ 40°C
Storage temperature —25~70°C
Weight 0.39kg
x 10V : F2ME 7ts.
Alarm
oT 85°C Over temp.
ocC 110% Over current

A3 (Contact) Open collector, DC 5 ~ 24V [ 20mA
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THYRISTOR UNIT(MINI TPR)

10 220V

Terminal Connection Diagram

10k —

C€ RoHS

+5V Terminal
A o o) @
4~20mA I —— TERMINAL No. explanation
1~5v . jz ®+—
(+) s 26 HOf 24EHH (4~20mA, 1~5V)
T I C I SIG IN
) zc @® cou-) ®00 ol 28 YETHI0KY)
OUTSIED SSR CONNECTION
@ ® Run/Stop & ttxt
(AC90~240V) @_(I;
8?;?&% | ®® HE &2 TRt (Open collector)
SSR(WYRIC0124) ®com
®(~) +HO ALARM
AC
LOAD CM~) FKD C
ITEM DESCRIPTION
— Aux H0| QI7t=|H HS
ON—LED(Green) ) ) . . -
— The light will be turned on if TPR obtains electricity
— Hof 0] (4mA or 1V) X1} QIJtE|H HS
OUT-LED(Blue) — The light will be turned on if control input obtains
OT—LED(Red — S5 Z HE LIE 227} 85°CO|A 45 Al HE (28 X SEFX])
.T— e
(Red) — The light will be turned on if inner temperature exceeds 85°C during operation. (Operation will stop and alarm contact will be issued)
— 2HHR WA TPRO BEE 9I8, HZ TR 110% 014 HS (22 % SHIX))
O.C—LED(Red) — The light will be turned on to protect the TPR if the rated current reaches 110% in the event of over-current.
(Operation will stop and alarm contact will be issued)
— H olnt HE 2 £ ot 617| Qs 28YLICt
POWER OUTPUT 1I§1 ey 2== B2 dlet st I'TI EELIC .
— This volume is designed to restrict the output apart from the control input.
Mode—S/W — Mo &A|S Me B 4 QIELICE Phase —mode(Zt), Cycle—mode(R)
(Mode) — You are allowed to select a control mode. Phase —mode(Left), Cycle —mode(Right)
S.S—S/W — Soft start A|ZtS A& & > JUEL|CH (0(0.5) ~ 30sec)
(Soft start) — You are allowed to select a soft start time option. (0(0.5) ~ 30sec)
IN—S/W — N|of ASE MESh 2~ JUELICE 4 ~ 20mA(EH, 1 ~ 5V(R), 22 V.R(R)
(Control Signal) — You are allowed to select a soft start time option. 4~20mA(Left), 1~5V(Right), 2|5 V.R(Right)

% O.T, O.C LED B S MEelol|M TPRE OFF7} =|H siX|st7| fIsHAl= AUX HER0| HREt
% TP Ris turned off if the light (O.T LED or O.C LED ) is on. Turn off the power and then on again to unlock it.

Dimension

108.4

101.1 5 48

WoKYOUNS
KOREA

fE © © -
N

i
EEEEEs

: HEOHS S
0 T - \L T -
e
Qb 25
337

TO=-Onm> =-OZIlpEnD-

L)
P
R

Uk

Tm=-m= - N IO Sr=m <@mremzm -1 -~z LS ]
NSurEoxof N X ok HE NIoHHL X = TOnHICHIS TEN2H doHoro[>

- -

ZBTmiI=-ZESZN

SH>rEm

Moz B

N HT oM rXHr

NoxrEo N X
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Whes
THYRISTOR UNIT(MINI TPR)

10 380V 440V C€ RoHS

MICOM 3|2 *{EHSI0] HIO|R22| 7|52 2t HEUSH SR 4RI B! AOIZ H|017}
AZCR ot MZ0l| LHEE[0RU eiToi| M2 2 5! EXI7t +{2H AC 380~440VTH
LINES| 25A2+ 40A2] £35} MRS HOf2h 4= AL Soft Start 7150] A 745510 2512

2 8l 2o Ciet M2|E =RSLICL

MICOM circuits are used to make the function of the control unit more
accurate and precise, and the embedded phase control and the cycle
control facilitate setting and installing at site. Furthermore, the load current
of AC 380~440V POWER LINE 25A and 40A can be controlled while the
Soft Start function can be set enhancing the reliability of Load and life.

Specifications

ITEM MODEL WYU—NMDH25SI WYU—NMDH40SI
Rated voltage AC 380V / 440V : AC 360V~460V
Rated current 25A, 40A
Aux voltage DC12 ~ 24V
Connection Diagram Frequency 50 / 60Hz
Control range 0~100%
Load Only Resistance(min. load 0.5A or more)
R S U Cooling air cooling
AC Source DC 1~5V
| @ @ | DC 4~20mA
| || || || Control Input
=+ VR (10kQ)
Q J S2i58t 25 (POWER SLOPE)
FUSE J ST Phase mode ($/4H|0])
SIW Cycle mode (zero cross)
Control-signal 4~20mA & 1~5V
== Soft start 0~30sec (0=0.5sec)
FoHGIH) — Display LED
Dielectric withstand Pri—Sec, Pri—Earth : 2000Vac for jMinute
Sec—Earth : 500Vac for 1Minute
Insulation Resistance 100MQ DC500V
Operating temperature 0~40°C
Name of Part Storage temperature —25~70°C
Weight 0.39%kg
) O . Alarm
) VBES R pucroveil SHEAN S BIHEA or 85°C Over temp.
oo oT oc Soft start 28 ocC 110% Over current
g;gﬁ o R A3 (Contact) Open collector, DC 5~24V | 20mA

Jls &3 DIP S/W

it
_Ol
©
L
Ji
n
>

WOONYOUNG

KOREA
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THYRISTOR UNIT(MINI TPR)

10 380V,440V

Terminal Connection Diagram

C€ RoHS

T
+ .
FE O Terminal
TIC ‘ Aux. DC12~24Y TERMINAL No. explanation
) ) %E 2
4~20mA/1~5Y e | - e Aux 2/ EIXHDC 12~24V)
— AN —9— %E @+ DC 5V
1 : DO 9|5 22 ZEHRH(10kQ)
(AC90~240V) || E @+
OUTSIED SSR 2l @® HO] U2{THR} (4~20mA, 1~5V)
CONNECTION ‘ SiG IN
SSR(WYRIC01Z4) %E ® coMm(-) ® ® Z5 £3 HX} (Open collector)
A(~) +® I
AC _ Alarm
Lo @) (1@ Fc ®
T
ITEM DESCRIPTION
— Aux H0| QI7t=|H HS
ON—LED(Green) ) ) . . -
— The light will be turned on if TPR obtains electricity
— Hof 0] (4mA or 1V) X1} QIJtE|H HS
OUT—LED(BI
(Blue) — The light will be turned on if control input obtains
OT—LED(Red — S5 Z HE LIE 227} 85°CO|A 45 Al HE (28 X SEFX])
.T— e
(Red) — The light will be turned on if inner temperature exceeds 85°C during operation. (Operation will stop and alarm contact will be issued)
— IHT YA TPRO HBE 9lef, H2 T 110% O[4I HS (23 X SXEX))
O.C—LED(Red) — The light will be turned on to protect the TPR if the rated current reaches 110% in the event of over-current.
(Operation will stop and alarm contact will be issued)
— H olnt HE 2 £ ot 617| Qs 28YLICt
POWER OUTPUT 1I§1 ey 2== B2 dlet st I'TI EELIC .
— This volume is designed to restrict the output apart from the control input.
Mode—S/W — Mo &A|S Me B 4 QIELICE Phase —mode(Zt), Cycle—mode(R)
(Mode) — You are allowed to select a control mode. Phase —mode(Left), Cycle —mode(Right)
S.S—S/W — Soft start A|ZtS A& & > JUEL|CH (0(0.5) ~ 30sec)
(Soft start) — You are allowed to select a soft start time option. (0(0.5) ~ 30sec)
IN—S/W — H|of AT E MeEgh & JUELICE 4~20mA(F), 1~5V(R), 218 V.R(R)
(Control Signal) — You are allowed to select a soft start time option. 4~20mA(Left), 1~5V(Right), 2|5 V.R(Right)

% O.T, O.C LED B S MEelol|M TPRE OFF7} =|H siX|st7| fIsHAl= AUX HER0| HREt
% TP Ris turned off if the light (O.T LED or O.C LED ) is on. Turn off the power and then on again to unlock it.

Dimension

108.4

101.1 5 48

WoKYOUNS
KOREA

fE © © -
N

i
EEEEEs

: HEOHS S
H - ‘,1; 4} J a
Vad
Qb 25
339
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L)
P
R

Uk

Tm=-m= - N IO Sr=m <@mremzm -1 -~z LS ]
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THYRISTOR UNIT(TPR)
10 220V, 380/440V

Connection Diagram

C€ RoHS

Hlof 3L ALOIZ HO7 BB Z MIF L0l ST FXIH LHEE|0] RLoj 2Lt RS
Ho{E & 4 2 ACT10V/220V, 380/440Vet 25~70A2| £t MR E Mg 5=

Soft Start 7|50| 28 7H5310] £312| 22 5l +Fof| thigt M2 E =JSLCH

$0 3 Ho
I ox

This product is internally equipped with both phase control and cycle control
to be easily set and installed at a site, can control load currents over 25~70A
at AC110V/220V, 380/440V and can set a soft start function to raise trust
against load burning and for product lifespan.

AC Source

R s U
(E==S
Gl=(&

LOAD

Terminal Connection Diagram

£p @i—\
: SIG IN
s ®
: 3
i @223
I 1
4P @=
& ®
: ON:MANUAL ‘
OFF:AUTO
4r
ON:RNU
OFF:STOP
4b @
: ALARM
5
SIHES
oo
!
mA-® m-py  CYT/B
i et
Variable | @
2sec | Wi
5sec | Mg
10 sec | M

Specifications
MODEL WYU—-NSDG25/40/50/70SI (220V)
ITEM WYU —NSDH25/40/50/70SI (380V/440V)
Aux. power supply range 90 ~ 110%
Rated current 25A 40A 50A 70A
Rated voltage DG : AC 220V(AC 180V~240V), DH : AC 380V/440V(AC 360V~460V)
Frequency 50/60Hz
Control range 0~100%
Load Only Resistance(min. load 0.5A or more)
Cooling Air cooling FAN
Contact capacity 240VAC@5A / 24VDC@10A
DC 1~5V
DC 4~20mA
Control Input
VR (10kQ)

Max. current control VR (LHEVR)

Phase con. S/W Phase mode ($|4H|01) / Cycle mode (Zero cross)
Soft start 0(0.5) ~ 30s
Display LED

Insulation resistance 100MQ(at 500Vdc mega)

Pri—Sec, Pri—Earth : 2000Vac for 1Minute

Dielectric withstand Sec—Earth : 500Vac for TMinute

Operating temperature 0~ 40°C
Storage temperature —20 ~70°C
Weight 1.3kg 1.5kg
* 110V : FE2HE 7ts.
Terminal
TERMINAL No. DESCRIPTION
®. @ — HO{UZTHX} (DC4—20mA or DC 1-5V)
’ — Control input terminal (DC4—20mA or DC 1—5V)
26 @ — 25 V.R YLK} (10ke 71 MBS AL SHEAIR)
T — Manual V.R input terminal (use a 10kq variable resistor)
— Q@@ HEE 1KY Y o= Het Mo SEA WHES
e on 5l FHAIR

— Make sure to add a contact when activating the Manual V.R input
terminal

©® @ — S&2 WA RUN HHAHS on 6t A
’ — Make sure to add a contact when activating the RUN terminal

— ZE AT} (AT, LT HH FUSETHIA|Of SEFRfLICE)
®,® — Alarm terminal (to be activated upon occurrence of over—current,
overheating of heat sink, and fuse short-circuit.)
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THYRISTOR UNIT(TPR)
10 220V, 380/440V

Name of Part

S
m THYRISTOR UNIT

.. mwrewd|| | SREANYFZEN

ot O o

>
fon
He
ne
o
sl
p=]

ALAM O o1

Lo Fuse
7
sorT
| sTarT
oo

QUTPUT SLOPE DIAL

Cycle T/8 DIP S/W

Mol 83 DIP S/W

Whes

2o QB ©X
-
ITEM DESCRIPTION

ON—LED(Green)

— TPRO|| 20| QI7tE|H HE
— The light will be turned on if TPR obtains electricity

OUT —LED(Blue)

— Mo Aol 2 E34A| Hl2fsto] S (EH2ol| what 9|7t et efLct)
— Lighting is in proportion to the output of the control signal (The amount of output determines the level of illumination.)

0.C—LED(Red)

— IR YMA| TPRY HSE 2l BATR110~120% 7t =/ MSEILICH (STHX|, d2HH £3)
— The light will be turned on to protect the TPR if the rated current reaches 110 to 120% in the event of over-current.
(Operation will stop and alarm contact will be issued)

0.T—LED(Red)

— S513 WB 271 85°C0|4 MBdH FSHLICH (B, SHER)

— The light will be turned on if the temperature of heat sink reaches 85°C or more while in operation
(Alarm will be issued and operation will stop )

FUSE —LED(Red)

— LiEE|0] Qle FUSEZL HHatE|H ™S Lt (Y&, S23X])
— The light will be turned on if the built-in fuse is short—circuited. (Alarm will be issued and operation will stop)

OUTPUT SLOPE — HojYnt 2 £33 Hotet| flet 28RLICt
DIAL — Volume for limiting output separately from control input.

SOFT START — Soft Start A2+ ME o 4= QUFLICE 0X(0.5% O|L) ~ 30%

DIAL — Allows you to select a Soft Start time. 0 seconds (within 0.5 seconds) to 30 seconds

Control Input — Ho{yeis Mef & 2 AELICH(MA : 4~20mA, V : 1~5V)

S/W(DIP) — Allows you to select control inputs.(mA : 4~20mA, V : 1~5V)

Control Mode - HlojAlS Mef & 4 QIELICE(PH : Phase—mode, CY : Cycle—mode)
S/W(DIP) - Allows you to select control Method.(PH : Phase—mode, CY : Cycle —mode)
Cycle T/B - Cycle—modeA| Cycle 7| A|7tS MEl B & QlEL|CH
S/W(DIP) - At Cycle—maode, you can select the Cycle reference time.

Dimension
151
141.4 9-M3 68

U U @ ooooo0
I
\
100
H

C€ RoHS

{s2]
_ 2 =
I Q, ‘ @
[ N i ©
ol EEEL] e —— 8
il |2
] L ] ‘ = ) (c] R |
s
o8 2-M6 Dimension 25A 40A 50A 70A
M3 H 163mm 187mm
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THYRISTOR UNIT(TPR)
10 220V, 380/440V

7|59 (Controlmethod of Power Control Unit)

- 2ldHof2t wRo| 2lekS o] YH M0l w2t ®ofdh=s £ LAALICE
- Phase control refers to a method of controlling AC phase
according to the control input signal.
Hoi42 AQ(X| MODE A2{%|
TR oY | MY Ao ol AR ERY]
Hoj2= 4~20mA 1~5V FEHo (Zero cross)
mA @I mA @I PH @I PH @I
\Y v cY cY
Variable 2sec 5sec 10sec
Cycle T/B
B
T nul ™ al il

- ACHRI2 50/60Hz2| FIH-E 7IX|H 60Hz2|1/2cycle2 2F 8.33ms0| 11

0~1802| QIA&kZtg 71ZICE. I&kK|o] Hal2 ACHRIQ| 2 1/2cycles I
HlojAl=of [2t0~180% ALOJ0IM HIHIXOZ E2alste] MRS ZHAIF =
trAO|C. O] BhAl2 ACTFO] 2t Z20| OFF O|M[SHAH| ZHE|22 AC 2E

O Tl
S2UZ TH7|71E HLUSHA Mot AELICH

-AC power features 50/60Hz of frequency and the phase
angle ranging between zero and 180 degrees with the half
cycle of 60Hz representing approximately 8.33ms. The phase
control produces electricity by splitting the half cycle of AC
power in proportion to the input control signal within the range
between zero and 180 degrees. This method allows operators
to accurately control the power of a variety of precision power
equipment and tools, including AC motor due to its capability
of micro-controlling the power output according to the AC
waveform.

Input(25%) Input(50%)
0° 180° 380° 0° 180° 380°
Input(75%)
0° 180° 380°
- MO|Z mlojzh 2= Mg A 7| S0l H|of U= M=o mat EF
AlZtg mlojsto $f01| QIUtEl= HHE Hof RLICE 2{AF|0] Ealoj| H]
Sto] £t H|of & CO| Zero®0|A| ONEE=OFFSIEZ

—r—>J

ON/OFF =0|=7} 7564 HEASER| OF
20| 2 7| 2of| Meketict

Of LLO| X H3F2 K|ofdt=stA ol F

- The cycle control is a method of controlling power applied on
load by controlling the weld time of the input power during
a certain cycle period according to the control input signal.
Compared to the phase control, it features better load control
linearity and is suitable for noise-sensitive environment and
electric furnace with high thermal capacity due to absence of
ON/OFF noise as it is turned on or off at the zero point of AC.
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Input(0%)

ANNANANANANNNN
VAVAVAVAVAVEVEVEVAV,

Input(25%)
ANAWANAWAWA

WUUUUUUU

Input(50%)

VAVAVEAVEV,

Input(100%)

MAAAAMAAL

- [MIo1 (%) X E2M[eHEE (%) = E=1240] =7 3h= 71522 Fdt0 3
= HHE Hekshs 715 YLt ®of 220 100%¢2! 75’—?—01|E ouT
PUTO| 50%2 =& (0] A2H 2|t EH2 50%=Z MeHELICt OUT
PUT Mgt 7152 AFZSHA| 2St= MAXLIX|OIAM AFZSHYAIL.

- This is a function of limiting power applied on load based on the
formula of [Control input(%) x output restrictions (%) = output
value]. If the output is set at 50%, the maximum output does not
exceed 50% even if the control input is 100%. Use at MAX if out
do not use the output restriction function.

(Output)
100%
Volum(Full)
50%
/ Volum(Half)
0% (Con. Input)
0 4.3mA 12mA 19.7mA  20mA
0 1.1V 3 4.7V
5V
=sjof| 22| 2

-100%M0{22 o2 HMAS ONSt= ZR0l= £/ HO|
o2 BapaA So| otz UELICL SOFT START 7|s:
MEE| A|ZH DR MAB| 2BIRQI0| BTt SIS D2 Hatasts H*7<|°”—|Ef

- If power is supplied with 100% control input, the maximum
power is rapidly applied on load, which may cause load damage
and break power module devices. The soft start function
prevents load damage as load voltage gradually increases over
the period of preset time

(Output)
100%

Soft start 30s

50%
Soft start 15s

0% (Time)

15s 30s



THYRISTOR UNIT(TPR)

10 220V, 380/440V

S| ZYA| siEL-(oll)
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=
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2.RUN LAMP7} HS ot=l= 32
- RUN s/W 20| ZHHe
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4. FUSE 2t siix|

- Lol Axlof 9!

- SYUst o] A% s
0| T0MQO|AfQIX| &

- FUSETAIA| Of2) EE HZsH0 FHAIR

x Ir
e
H
é

ro
gt
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Fuse
Type Fuse MODEL Rating
25A BS88—35FE 690V / 35A
40A BS88—50FE 690V / 50A
50A BS88—71FE 690V /71A
70A BS88—90FE 690V / 90A

=
- TPR WBe| 27} 85°COI4 5|21 77|65 S 9Ish SAfBILICE,
- wemre| 27} T SHOPRIA| 52 XIS OR S SHR3 srexoz
u o

DEX Y 3l FOAY LB S HESIA|Z| HHLICE

:50A 3! 70A MIZ2 YEE 213 FANO| RA=|ojUELICt.
2toF FANO| HX|=|H TPR HATo| Rri= F20| 4580z
TAIZ AN FAZ| BRI
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Troubleshooting examples

1. The ON lamp is not turned on

- Place a tester on the AC Voltage Rang and check if the voltage
on both sides of the power input terminal (U, s) is the same as
the rated voltage of the product.

- Failure to identify the rated voltage on the tester indicates the
absence of AC voltage and thus main power must be supplied.

2. If the RUN LAMP is not turned on

- Check if the connection within four types of RUN S/W operation
is properly made

- RUN will be activated if the voltage on both sides of the RUN
terminal (No.4, 5) is 0.7Vdc or less.

3. Clear O.C alarm

- O.C alarm is issued upon occurrence of over-current condition.
The over-current alarm, once issued, is not automatically
cleared even after the disappearance of over-current due to the
built-in latch circuit. Turn off the main power and turn it back on.

- If this alarm is repeated, check if it is set properly on the load
side and/or if the insulation resistance is 10MQ or more.

4. FUSE alarm clearance

- This alarm is issued if the built-in semiconductor protection
fuse is short-circuited.

- If this alarm is repeated, check if there is a load short-circuit
due to a fault on the load side and/or if the insulation resistance
is T0MQ or more.

- See the following table in replacing a fuse

5. TEMP alarm clearance

- If the temperature of the TPR heat sink reaches 85°C, this
alarm is issued to protect the equipment.

- If the heat sink drops, the alarm is automatically cleared.
However, if this alarm is repeated, check the followings.

- Lack of thermal radiation: See the installation guideline and precautions.
- Failure of FAN: 50A and 70A products are equipped with a fan
to radiate heat.
If the FAN stops running, the TPR heat sink may rapidly rise and thus
frequent checkups are required.
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THYRISTOR UNIT(TPR)

10 Digital Type

Connection Diagram

1-Phase
R S

Input
DC 4-20mA
or DC 1-5V

o

AUTO(OFF)
MANUAL(ON) ™

RUN/STOP——Ts -

Aux. power
200~240Vac

C€ RoHS

Heater Load & Transformer Control Type

CH Digital T3 MO MECE 2|4 Mo L AO|EX07t o= ME Js3I=E
E[OIUT FMHRY, WHTF, FHHUAS | CD 2HAOf| A ME 7% tof 1CHel MZEeE &
£ HHO| 7+s5tn MofAEl, E2TRF, WAL MEf SO0| LCD ol FA|=(0] £5t2] AEf
EdxU= 7|%1+ ZHEE Alarm THO0| 7H|=| 0] HCt OFHSHA| AL THsSHH 2120
Q= RS-485 £ HIAIS K{EHS! Digital H2IK|0] RLIE LICE

x
|.|'|
H
r
il
Juot
i

As a single-phase digital power control unit, this product has an option to select
phase control or cycle control, has an option to select a constant voltage, a
constant current or a constant power on an LCD to enable any correction with
one product, displays the control state, output current, radiator state, etc. on an
LCD to notify the load conditions, has alarm contacts for safer use, and adopts
a RS-485 communication method to be monitored even remotely.

Related Standard : EN 609747-4-3:2014
EN 609747-1-3:2007/A2:2014

Specifications
ITEM\\\\\M?D%L WYU-SD25/40/55/75SM
Module SCR (6Arm)
Aux. Power 200 ~ 240Vac
Rated Voltage Auto—Ranging : 90~500V
Frequency Auto-Ranging : 50Hz / 60Hz
Rated current 25A, 40A, 55A, 75A

Phase, Constance current, Constance voltage,

| )
Control mode setting Constance power, Cycle

Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec
Load Type Resistance Load / Inductance Load(Transformer 1'st)
Display LCD (2*16)
Control input setting 1~5Vdc, DC 4~20maA, VR (10kq), Jog dial, Modbus 485
Communication Modbus 485 R/W (9600, 14400, 19200, 38400bps)
Cooling Type 25A : Natural cooling / 40A, 55A, 75A : Fan cooling
Alarm Contact capacity 240VAC@5A / 24VDC@10A

Pri—Sec, Pri—Earth : 2000Vac for TMinute

Dielectric withstand Sec—Earth : 500Vac for TMinute

Insulation resistance 100MQ(at 500Vdc mega)
Operating temperature 0~40°C (at non—freezing status)
Operating humidity 35 ~ 85%RH
Storage temperature —20 ~ 80°C (at non—freezing status)
Weight 2.5kg

166

65.4

V]
Dimension
sas 108
90
] J
Je)
] (]
1/ \nl
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THYRISTOR UNIT(TPR) ﬁ
19 Digital Type C€ RoHS "

Heater Load & Transformer Control Type
£ Digital T2 H012| MIZL R 214 Mo 3L ALOIZH07t BB MEl JHS0l=E & 2

Ofel FHe!, R, HAHLAS LCD SIRMOIN Ae 7H5310] 1te] HiECR 2= $ &
2l

HHo| 7ts3] f_' HMlojAEl, Z2TT, YWST el SO| LCD Hoi| HAI=|0] £3l2| MEHSE R
0

HE| Q0| L QFHGIA| AHE 7HSEHH B A = !

SLEE S 'E RS-485 E41 HAIS x{=HSt Digital T2IHI0| |LIE LT

As a single-phase digital power control unit, this product has an option to select
phase control or cycle control, has an option to select a constant voltage, a
constant current or a constant power on an LCD to enable any correction with
one product, displays the control state, output current, radiator state, etc. on an
LCD to notify the load conditions, has alarm contacts for safer use, and adopts

L)
P
R

Moz B

a RS-485 communication method to be monitored even remotely. s gl
9
Related Standard : EN 609747-4-3:2014 ’:;o;
EN 609747-1-3:2007/A2:2014 S o
Connection Diagram Specifications
- MODEL 3
— )
1-Phase ITEM T WYU-SD90/110/130/160SM ','5:
e Fe
Module SCR (BArm) B
Aux. Power 200 ~ 240Vac
Rated Voltage Auto—Ranging : 90~500V -
Input Frequency Auto—Ranging : 50Hz / 60Hz ',' E
DC 4-20mA =
orbe 1-5v Rated current 90A, 110A, 130A, 160A g
. Phase, Constance current, Constance voltage
AUTO(OFF) __ 1 " .
MANUAL(ON Control mode setting Constance power, Cycle
RUN/STOP
g}k Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec |
S x|
Load Type Resistance Load / Inductance Load(Transformer 1'st) PE
{Alarm T }—O) D
'Nww' Display LCD (2*16) 7|
X power Control input setting 1~5Vdc, DC 4~20mA, VR (10ka), Jog dial, Modbus 485
Communication Modbus 485 R/W (9600, 14400, 19200, 38400bps) RE
8] Cooling Type Fan cooling E ﬁ
AN
Alarm Contact capacity 240VAC@5A / 24VDC@10A Y 7|
Dielectric withstand Pri—Sec, Pri—Earth : 2000Vac for 1Minute
Sec—Earth : 500Vac for TMinute E
Insulation resistance 100MQ(at 500Vdc mega) Ili -‘.—;
x
Operating temperature 0~40°C (at non—freezing status) = ;oj
(]
. . Operating humidity 35 ~ 85%RH F7l
Dimension : R
Storage temperature —20 ~ 80°C (at non—freezing status)
Weight 4.5kg o
cH
110 =
T
<—..L 216 ) ;!i
T [¢]
M
b}
. £S5
L] ! vzpeepegal] E
o © e . . ™ = = R
m| © v ° °
8599 10O | |
N
-7 x ©
i el m ¢ ;1||
o o Q of =& Tg
=
— vy
T =) [o] [ |49 ‘ T
||
20
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THYRISTOR UNIT(TPR)
10 Digital Type

Connection Diagram

Input
DC 4-20mA
or DC 1-5V

o

AUTO(OFF)

MANUAL(ON) ™ g
RUN/STOP——T

Aux. power
200~240Vac

1-Phase

R S

Dimension

@5.5

128

400
368
350

105

-9

458

C€ RoHS

Heater Load & Transformer Control Type

£hef Digital T2 K019 HIZQE 24t H|0] L ALO|ZXI07 HELE MEH IISHHEE &

Ol HHL, AT, FMHLAIS | CD SHHM0|M MEH THS5I0] 1CH2| MIZCE 2E

BHO| 7hsst MOJAE, E=XF, WAL MEf S0| LCD ol EA|=|0] £oto| MEHE
A= 7|15 ZEE Alarm FEO| 7H|=| Q0| 2Ot OPASHA| AR T7HSSHH #Z0ME

DLIEE 4= U= RS-485 E41 HAlS kel Digital T2IH|0] RLIE LICH

$9
Tl
AN}

As a single-phase digital power control unit, this product has an option to select
phase control or cycle control, has an option to select a constant voltage, a
constant current or a constant power on an LCD to enable any correction with
one product, displays the control state, output current, radiator state, etc. on an
LCD to notify the load conditions, has alarm contacts for safer use, and adopts
a RS-485 communication method to be monitored even remotely.

Related Standard : EN 609747-4-3:2014
EN 609747-1-3:2007/A2:2014

Specifications
ITEM MODEL WYU—-SD200/250/320SM
Module SCR (6Arm)
Aux. Power 200 ~ 240Vac
Rated Voltage Auto—Ranging : 90 ~ 500V
Frequency Auto—Ranging : 50Hz / 60Hz
Rated current 200A, 250A, 320A

Phase, Constance current, Constance voltage,

ntrol m in
Control mode setting Constance power, Cycle

231

Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec
Load Type Resistance Load / Inductance Load(Transformer 1'st)
Display LCD (2*16)
Control input setting 1~5Vdc, DC 4~20mA, VR (10kq), Jog dial, Modbus 485
Communication Modbus 485 R/W (9600, 14400, 19200, 38400bps)
Cooling Type Fan cooling
Alarm Contact capacity 240VAC@5A / 24VDC@10A
Dielectric withstand Pri—Sec, Pri—Earth : 2000Vac for IMinute
Sec—Earth : 500Vac for 1Minute
Insulation resistance 100MQ(at 500Vdc mega)
Operating temperature 0~40°C (at non—freezing status)
Operating humidity 35 ~ 85%RH
Storage temperature —20~80°C (at non—freezing status)
Weight 6.9kg
’ <

130.6
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THYRISTOR UNIT(TPR)
10 Digital Type

C€ RoHS

Heater Load & Transformer Control Type

CHet Digital T2 M012] HEQE 2|4 H|0] 3! AO|IZEN|017 A2 E MEH JHSIHEE &

oIl TS, MHE, HAAIS LCD SHHAOIN M= JH55i0] 1Tie] HiESE 2E
0| 7Hs5tal M|ojATEl, EHTRF, BEnt MEf S0| LCD Xoi| HA|=[0] £5te| MEiE

LU= 7S ZEE Alarm FEO| | =| 20| HCt OPHSIA| AR T7Hs 30 21 H0I M=

SLIEE 5= Q= RS-485 E4I HAlS xHElS Digital T12H|0] RLIE QILICK

A
ESES)
A
.

As a single-phase digital power control unit, this product has an option to select
phase control or cycle control, has an option to select a constant voltage, a
constant current or a constant power on an LCD to enable any correction with
one product, displays the control state, output current, radiator state, etc. on an
LCD to notify the load conditions, has alarm contacts for safer use, and adopts
a RS-485 communication method to be monitored even remotely.

Related Standard : EN 609747-4-3:2014
EN 609747-1-3:2007/A2:2014

Connection Diagram

1-Phase
R S

AUTO(OFF) o
MANUAL(ON] ™ _lg

& O
RUN;STOP—o L&

IMW..
{Alarm2} {i
_ dd
Aux. power
200~240Vac

Dimension

265 181
155

385
365

432

2-@n

4
[
[¢]

|
P
58.7

Specifications
ITEI\; MO[i WYU—SD400/500SM
Module SCR (6Arm)
Aux. Power 200 ~ 240Vac
Rated Voltage Auto—Ranging : 90~500V
Frequency Auto—Ranging : 50Hz / 60Hz

Rated current

400A, 500A

Control mode setting

Phase, Constance current, Constance voltage,
Constance power, Cycle

Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec
Load Type Resistance Load / Inductance Load(Transformer 1'st)
Display LCD (2*16)

Control input setting

1~5Vdc, DC 4~20mA, VR (10kq), Jog dial, Modbus 485

Communication

Modbus 485 R/W (9600, 14400, 19200, 38400bps)

Cooling Type

Fan cooling

Alarm Contact capacity

240VAC@5A / 24VDC@10A

Dielectric withstand

Pri—Sec, Pri—Earth : 2000Vac for TMinute
Sec—Earth : 500Vac for TMinute

Insulation resistance

100MQ(at 500Vdc mega)

Operating temperature

0~40°C (at non—freezing status)

Operating humidity

35~ 85%RH

Storage temperature

—20~80°C (at non—freezing status)

Weight

12.2kg

273 ‘
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THYRISTOR UNIT(TPR)

30 Digital Type

Connection Diagram

3-Phase
RST

AUTO(OFF)__
MANUAL(ON)™

RUN/sTOP —Io |8

LEGI e
l—.l e a
Aux. power
200~240Vac

Dimension

128
®5.5 110

280
245

1T oo

201

C€ RoHS

Heater Load & Transformer Control Type

4 Digital T2 Rlofe] MBL2 24 R0 U AOISRI0{7H B2 e IHsBES

Z|0{QID MY HFEE FFHLAIS | CD SIHAO|A e 7|'% o4 1CHe| HIZC=E 2

£ FHo| 7Hs8tn HofAlEl, E2{XE, WHE AEl S0| LCD Holl BAIEI0f £3te| Afe
[e]

2 St ZEE Alarm THO| || 0| HLf QFHSIA| AL THs3HH Ao
ME EL[E{ 4 A= RS-485 S4l 43 KHEHS Digital 2K RLIE LICE

As a 3-phase digital power control unit, this product has an option to select phase
control or cycle control, has an option to select a constant voltage, a constant
current or a constant power on an LCD to enable any correction with one product,
displays the control state, output current, radiator state, etc. on an LCD to notify
the load conditions, has alarm contacts for safer use, and adopts a RS-485
communication method to be monitored even remotely.

Specifications
ITEM\\\@Di WYU—SD25/40TM
Module SCR (6Arm)
Aux. Power 200 ~ 240Vac
Rated Voltage Auto—Ranging : 90~500V
Frequency Auto—Ranging : 50Hz / 60Hz
Rated current 25A, 40A

Phase, Constance current, Constance voltage,

Control mode setting Constance power, Cycle

Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec
Load Type Resistance Load / Inductance Load(Transformer 1'st)
Display LCD (2*16)
Control input setting 1~5Vdc, DC 4~20mA, VR (10ka), Jog dial, Modbus 485
Communication Modbus 485 R/W (9600, 14400, 19200, 38400bps)
Cooling Type 25A : Natural cooling / 40A : Fan cooling
Contact capacity 240VAC@5A / 24VDC@10A

Pri—Sec, Pri—Earth : 2000Vac for TMinute

Dielectric withstand Sec—Earth : 500Vac for IMinute

Insulation resistance 100MQ(at 500Vdc mega)
Operating temperature 0~40°C (at non—freezing status)
Operating humidity 35 ~ 85%RH
Storage temperature —20 ~ 80°C (at non—freezing status)
Weight 4.5kg

8
£
OO
OO
®
oO
&
0

(«}
8

0°0C0°%0

O,
o
0,
(%)

105.5

14,5

350



Whes

SH>rEm

THYRISTOR UNIT(TPR)
30 Digital Type C€ RoHs
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Heater Load & Transformer Control Type

4 Digital T2} H0{2| HF2Z 214 H0] 8L ALO|SH|017t AELZ ME JHSHEE & o

=2
5
O-| |7 K‘IX-lOF I‘II-lE ZﬁI-IEEl‘I:g I% LCD §|—EAI’O{|A-| JIKJE_|H 7}56".0;1 1|:|.|g| Xﬂ%gg zE g %
2l
HHO| 7ts3t MofMEl, 2T, YSE HEf SO| LCD Foi| EA|Z|] F51] HEHE R
ol

o
YU 7150 ZEE Alarm HHO| || A0 2Lt QFHEHA| AL 7HS3HH #AH0IME
Ef2t 4= A= RS-485 S41 HAIS M= Digital H2H|0] RLIE YLIC
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As a 3-phase digital power control unit, this product has an option to select phase
control or cycle control, has an option to select a constant voltage, a constant
current or a constant power on an LCD to enable any correction with one product,
displays the control state, output current, radiator state, etc. on an LCD to notify

A
the load conditions, has alarm contacts for safer use, and adopts a RS-485 ;ﬂ
communication method to be monitored even remotely. [ ]"%
S2l
Connection Diagram Specifications
3
MODEL _ NO|
3-Phase ITEM WYU~SDS5/75TM 1=
o
Module SCR (6Arm) Fa
Aux. Power 200~240Vac
Rated Voltage Auto—Ranging : 90~500V st
[e]
Input Frequency Auto—Ranging : 50Hz / 60Hz H E
DC 4-20mA é o
orDC 1=V 2 2 2 . Rated current 55A, 75A 5
. Phase, Constance current, Constance voltage,
AUTO(OFF) Control mode setting
MANUAL(ON)\{ Constance power, Cycle
RUN/STOP —1o
%{ %& %{ Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec A
X
Load Type Resistance Load / Inductance Load(Transformer 1'st) |s; EI
{Alarm 1} O |l §
Im 7 a Display LCD (2*16) 7|
Aux. power Control input setting 1~5Vdc, DC 4~20maA, VR (10kq), Jog dial, Modbus 485
200~240Vac
Communication Modbus 485 R/W (9600, 14400, 19200, 38400bps) o
R
TS Cooling Type Fan cooling E %I
Contact capacity 240VAC@5A / 24VDC@10A "‘ ;jl
Dielectric withstand Pri—Sec, Pri—Earth : 2000Vac for 1Minute
Sec—Earth : 500Vac for TMinute
E
Insulation resistance 100MQ(at 500Vdc mega) Le
DA
Operating temperature 0~40°C (at non—freezing status) =7
GE
Operating humidity 35~85%RH Fl
R
Dimension Storage temperature —20 ~ 80°C (at non—freezing status)
Weight 5.1kg o
o
1A
128 cH
®5.5 ‘ 110 ‘ 217 ‘ T ;Erl
o i e [
E M
. s 5
T il
0 000000000000 00000, E I:HI
©o U v v 4 R Et
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THYRISTOR UNIT(TPR)
30 Digital Type

Input

DC 4-20mA

or DC 1-5V
o

AUTO(OFF)
MANUAL(ON) ™

[Aarm 1}

Il

Aux. power
200~240Vac

Dimension

C€ RoHS

Heater Load & Transformer Control Type

A4t Digital F2{ H0{2| HIZCOR 9|4l H|0f B! AOISR|0{7t A= MEf IHs3IEZ g
OUD MHLL, FHF, "WE‘%“L!; LCD 2tH&0IIN MEl THS5H0] 1CHe| MIZCE HE
HAo| 7+s5ta1 MO MEl, TR, WAL ME| S0| LCD Holl EA|E|0| 23| MEE
LU= 7|51 ZEE Alarm TEO| 7H|=| 0] HLt QFHSHA| AL 7HS3HH &AM =
SL|EE = = RS-485 41 2l k&St Digital X0 |LIE QLICL

ALy

As a 3-phase digital power control unit, this product has an option to select phase
control or cycle control, has an option to select a constant voltage, a constant
current or a constant power on an LCD to enable any correction with one product,
displays the control state, output current, radiator state, etc. on an LCD to notify
the load conditions, has alarm contacts for safer use, and adopts a RS-485
communication method to be monitored even remotely.

Specifications
TEM O WYU—SD90/110/130/160TM
Module SCR (6Arm)
Aux. Power 200 ~ 240Vac
Rated Voltage Auto—Ranging : 90~500V
Frequency Auto—Ranging : 50Hz / 60Hz

Rated current

90A, 110A, 130A, 160A

Control mode setting

Phase, Constance current, Constance voltage,
Constance power, Cycle

Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec
Load Type Resistance Load / Inductance Load(Transformer 1'st)
Display LCD (2*16)

Control input setting

1~5Vdc, DC 4~20mA, VR (10kq), Jog dial, Modbus 485

Communication

Modbus 485 R/W (9600, 14400, 19200, 38400bps)

Cooling Type

Fan cooling

Contact capacity

240VAC@5A / 24VDC@10A

Dielectric withstand

Pri—Sec, Pri—Earth : 2000Vac for TMinute
Sec—Earth : 500Vac for Minute

Insulation resistance

100MQ(at 500Vdc mega)

Operating temperature

0~40°C (at non—freezing status)

Operating humidity

35~85%RH

Storage temperature

—20~80°C (at non—freezing status)

5.5

Weight

11kg
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THYRISTOR UNIT(TPR) ﬁ
30 Digital Type C€ RoHS "

Heater Load & Transformer Control Type

4 Digital T2} H0{2| HF2Z 214 H0] 8L ALO|SH|017t AELZ ME JHSHEE & o

OfUT FHe, HHT, UHYAS LCD A0 M= 7455104 1The| MFZez 2 Sy
2l
HHo| 7ts3] f_' HlojAel, Z2TT, YWSE el SO| LCD Hoi| HAI=|0] £312| MEHSE B3
0
2 HE| Q0| L QFHGIA| AHE 7HSEHH B AIAM = !

SLEE S 'E RS-485 E41 HAIS x{EHSH Digital T2IHI| |LIE LT

As a 3-phase digital power control unit, this product has an option to select phase
control or cycle control, has an option to select a constant voltage, a constant
current or a constant power on an LCD to enable any correction with one product,
displays the control state, output current, radiator state, etc. on an LCD to notify

L)
P
R

Moz B

the load conditions, has alarm contacts for safer use, and adopts a RS-485 PN
communication method to be monitored even remotely. ] ﬂ
P
s 4
Specifications
sl WYU-SD200/250/320TM .
ITEM NG|
3-Phase Module SCR (6Arm) 1=
F=
RST i
0 Aux. Power 200~240Vac
Rated Voltage Auto—Ranging : 90~500V
Frequency Auto—Ranging : 50Hz / 60Hz st
Ho
o oma Rated current 200A, 250A, 320A /4
or DC 1-5V FZ
o 2 2 2 F . Phase, Constance current, Constance voltage, E
Control mode setting
AUTO(OFF) o Constance power, Cycle
MANUAL(ON)™ o .
RUN/STOP —1s Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec
%fi%%f Load Type Resistance Load / Inductance Load(Transformer 1'st) s ;1
H
Display LCD (2*16) 5 =
2|
Control input setting 1~5Vdc, DC 4~20maA, VR (10kq), Jog dial, Modbus 485
Aux. power
200~240Vac Communication Modbus 485 R/W (9600, 14400, 19200, 38400bps)
Cooling Type F li =
L4 g Typ an cooling |El z
ujviw Contact capacity 240VAC@®5A / 24VDC@10A LA
A
Dielectric withstand Pri—Sec, Pri—Earth : 2000Vac for IMinute Y 7|
Sec—Earth : 500Vac for TMinute
Insulation resistance 100MQ(at 500Vdc mega) E
Operating temperature 0~40°C (at non—freezing status) Ili ;"_]
Operating humidity 35~85%RH E E
Dimension Storage temperature —20~80°C (at non—freezing status) ; 4
Weight 18kg
. 239
o
- 205 262 1 g,
cH
T
1 e [e] [°] 5
M
o
]
|
E =y ofQLl__00nnnnnnonnnn __nogne ;E}’
o 9 0@ . It Tt
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<~ =H'=2"'=
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THYRISTOR UNIT(TPR)

30 Digital

-Type

Connection Diagram

Input

DC 4-20mA

or DC 1-5V
o

AUTO(OFF)_
MANUAL(ON) ™

RUN/sTOP —Io |8

Aux. power
200~240Vac

[Aarm T —O
I {Alarmz} .

3-Phase
RST

o)

Dimension
304
©6.5 265
M FIEIE
[ ]
28 | O

BjEjomt

40

6-@11

58.3

C€ RoHS

Heater Load & Transformer Control Type

24t Digital 2 Ho{2] HEQE 2I4F M[0] U AIO|SH|017t HBLZ MEH JHS3IES

Elojl T HHLL, AT, WHLAIS LCD SBAOIA M2 Jhst0d 1ohe] MEo=Z 2

£ FHHO| 7ks3tn HOfAE, Z2{T3, WA Mef SO| LCD Hofl BAIS|of 23te| e
Qs 7153 ZE2E Alarm EHO| THIE| Q0f HC} OPHsHA| A THs3tn 2124of

ME BLIEE 2 QL= RS-485 S41 WIS A{Es! Digital MR RLIE LICh

As a 3-phase digital power control unit, this product has an option to select phase
control or cycle control, has an option to select a constant voltage, a constant
current or a constant power on an LCD to enable any correction with one product,
displays the control state, output current, radiator state, etc. on an LCD to notify
the load conditions, has alarm contacts for safer use, and adopts a RS-485
communication method to be monitored even remotely.

Specifications
ITEM MODEL WYU—SD400/500TM
Module SCR (6Arm)
Aux. Power 200 ~ 240Vac
Rated Voltage Auto—Ranging : 90~500V
Frequency Auto—Ranging : 50Hz / 60Hz

400A, 500A

Phase, Constance current, Constance voltage,
Constance power, Cycle

Rated current

Control mode setting

Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec
Load Type Resistance Load / Inductance Load(Transformer 1'st)
Display LCD (2*16)

Control input setting 1~5Vdc, DC 4~20mA, VR (10k@), Jog dial, Modbus 485

Communication Modbus 485 R/W (9600, 14400, 19200, 38400bps)
Cooling Type Fan cooling
Contact capacity 240VAC@5A / 24VDC@10A
Dilectric withstand Pri—Sec, Pri—Earth : 2000Vac for IMinute

Sec—Earth : 500Vac for IMinute
100MQ(at 500Vdc mega)

Insulation resistance

Operating temperature 0~40°C (at non—freezing status)
Operating humidity 35 ~ 85%RH
Storage temperature —20~80°C (at non—freezing status)
Weight 30kg
272
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THYRISTOR UNIT(TPR) Fi
[
T
19, 3@ Remote Control Type C€ RoHS "
A2
¢ o
TH
0
HA| ZEEQ MRS E2[510 AT 2Xg £ A= PEE B HEM 2T R
ZAE Y = AL BAR0| 2 HEE HAZUCRE =0l JHs3HH S4lof St T2
I 2M0| 7H53t Remote Control Type2| ME|0| SLIE(TPR) YLICt s
s5
The product features a structure where the display unit and the control g‘;

unit can be separately installed at site. Operation can be controlled from
a separate panel while operating condition can be checked on a real
time basis from the display unit. The remote control type thyristor power
regulator (TPR) enables multiple number of parallel operation based on
communication system.

LTI ®

Ea
(o]
o]
X
&
ot
9

Specifications

ITEM SPECIFICATION

-~
DuHN e

LCD Display Mode 20 x 4 LCD DISPLAY W/BACK LIGHT

Key Part 8 (Run/Stop/ 1/ |/</—/Menu/Enter)

-~
T C OOk

Indicator 4LED (Run / Auto / Man / Fault)

Operating Mode 6 (Cv/Cc/Cp/Cycle [ Phase / On-Off)

Display Control Part
Display Mode 5 (Pv/Sv/Mv /Ampere / Voltage)

LT
H

Communication RS—485/RS—232 7]

Length 10m(Max)

Contact capacity 240VAC@5A / 24VDC@10A

<mrmz
N2 oHHT

Operating Voltage 10& 30AC220/380/440V, 50/60Hz

Control Part
Rated Current 25/40/50/55/70/90/110/130/160/200/250/320/400/500/600A

IO I @=m
N HTOXrAHT

Dimension

Panel Cut Out Dimension

=N
Nourgoxof

25 103

= 1 |

AN O
ATo O
MAN O
FAULTO

=) [ ] =)
g

e

mQ
=

mmem=
Il
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H&=2 THYRISTOR UNIT(TPR)

30602

Connection Diagram

3-Phase
RST

ADJ.
Resistor
10KQ

Input o
DC 4-20mA
or DC 1-5V ©

AUTO(OFF) .
MANUALOON) > I3

RUN/STOP — |s
O

Aux. power Q
200~ 240Vac

(VR/Analog o)
Dimension
M
C
-

]
@
Tl

al
|

T

5555 | 55|
o

Al

I

o [T T
o1 [T

:

(RS-485)

RTX+
RTX-

Input o
DC 4-20mA
or DC 1-5v ©

AUTO(OFF) —__

MANUAL(ON)

RUN/STOP —" b

Aux. power
200~240Vac

Il ..

(St

X M4

Whes

C€ RoHS

Heater Load Control Type
24 T H0j2 HZEQE 214 H|o] L AOI2H|017F A8 ME 7HS3HES E0{R1 1
Chel MECE ZE FE0| JHssta DSt S|EChM, 25Ty, YATnEg A=

7151 A2 Alarm EEO| 7H|=| o] HLt QFHEHA| AR 7hs St 0| RLIE LT

It is a three phase power control product. It is able to select both phase control
and cycle control. All of the products can be corrected with one product. Overload,
heater disconnection, load unbalance, heat sink overheating and alarm contacts are
provided. It is a power control unit that can be used more safely.

Specifications
MODEL | 100V/240V WYU—-PG40/55/75/90/130/160TMR(C)
ITEM 360V/460V | WYU-—PH40/55/75/90/130/160TMR(C)
Module SCR (6Arm)
Aux. Power 200 ~ 240Vac

Rated Voltage

100~240V, 360~460V

Frequency

Auto—Ranging : 50Hz / 60Hz

Rated current

40A, 55A, 75A, 90A, 130A, 160A

Control mode setting

Phase Control Cycle

Soft Start setting

Soft start : 0~50 sec, Soft up/down : 0~50sec

Load Type

Resistance Load / Inductance Load(Transformer 1'st)

Control input setting

1~5Vdc, DC 4~20maA, VR (10kq), Jog dial, Modbus 485

Communication

Modbus RS— 485 R/W (9600, 14400, 19200, 38400bps)

Cooling Type

Fan cooling

Contact capacity

240VAC@5A / 24VDC@10A

Dielectric withstand

Pri—Sec, Pri—Earth : 2000Vac for 1Minute
Sec—Earth : 500Vac for IMinute

Insulation resistance

100MQ(at 500Vdc mega)

Operating temperature

0~40°C (at non—freezing status)

Operating humidity 35~85%RH
Storage temperature —20~80°C (at non—freezing status)
Weight 18kg
% "R":Resister type, " C": Communication type
[TTITATEn]
TITHTHIT

MODEL W

40 ~ 75TMR 10

2705|1946 | 50 |2555| 163 [1294| M6 | 65

90 ~ 1MOTMR 140

360 | 230 | 60 | 339 | 25 |1587| M8 | 85

130 ~ 160TMR 140

385 | 230 | 60 | 364 | 25 [1587| M8 | 85
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H&=2 THYRISTOR UNIT(TPR)

10, 30 ZH Mg

Heater Load Control Type

22 T2 Moo MIZQZ Thet SIEIS ARZDI0] Zi2fo| A2 H|0] QU1 24F M| L AL
O|ZX|017} HECZ ME THSSHEE /0] 02| MIZLE 2& FHO| JHsstn upst, &)
E{ThM, RoHEmy, demnils oaols 7|53t ZEE Alarm FEO0| 2H|=| lof et

QEHSIA| AFE 7hs et TM|0] FLIE LI

It is a three phase power control product. It can control each phase by using single
phase heater. It can select both phase control and cycle control as one. It can make
all correction with one product and can over load, disconnect heater, unbalance
load, It is a power control unit that can be used more safely because it has function
to know and alarm contact for alarm.

TO=-Onm> =-OZIlpEnD-
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Specifications s 2
M Tl
P g
. . MODEL| 100V/240V WYU—PG40/55/75/90/130/160TMI il
Connection Diagram So
ITEM 360V/460V WYU—PH40/55/75/90/130/160TMI
Module SCR (6Arm)
3-Phase 1-Phase
RS T R S Aux. Power 200 ~ 240Vac HEL)C|
Rated Voltage 100~240V, 360~460V / EEI
""" F=
Frequency Auto—Ranging : 50Hz / 60Hz E
Rated current 40A, 55A, 75A, 90A, 130A, 160A
RTX+ RTX+
RTX- RTX- Control mode setting Phase Control Cycle -
Input-1 o CH1
o De 1B o e Soft Start setting Soft start : 0~50 sec, Soft up/down : 0~50sec |I| ﬁ
— o|
‘§§ ;%%QQVA g?;g%_g@ Load Type Resistance Load / Inductance Load(Transformer 1'st) F 5
Rt oma SHS soma Control input setting 1~5Vdc, DC 4~20mA, VR (10ka), Jog dial, Modbus 485
or DC 1-5V or DC 1-5V
Communication Modbus 485 R/W (9600, 14400, 19200, 38400bps)
I. M
el ¢ Cooling Type Fan cooling g XEI
. Q Aux. i D
?;Sg%%c SIS A power Contact capacity 240VAC®@5A / 24VDC@10A Eil
Dielectric withstand Pri—Sec, Pri—Earth : 2000Vac for TMinute
Sec—Earth : 500Vac for TMinute
Insulation resistance 100MQ(at 500Vdc mega) RE
Operating temperature 0~40°C (at non—freezing status) E %|
AN
Operating humidity 35~85%RH Y 7|
Storage temperature —20~80°C (at non—freezing status)
Weight 18kg : _
=
. . x "1 ZEAE|OJEkAl 1@ Current control type ] ;d
Dimension eo
F7l
. M EX M4 R
- 4_17—7
+® o
G- g ;o
S cH
- TR
| | 2l
q
- H o e Mo
K 1 o
u u R E}
e A
MODEL W | H|D|a|bl|lc|d|M|o T2
e
40 ~75TMR 10 | 2705|1946 | 50 |2555| 163 (1294 | M6 | 65 "I" el
7|

90 ~ 110TMR 140 | 360 | 230 | 60 | 339 | 25 (1587 | M8 | 85

130 ~ 160TMR 140 | 385 | 230 | 60 | 364 | 25 (1587 | M8 | 85
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HIAl ON/OFFH|O{E HAIA L K]
SVC Control Panel Type SSR

9 OUTPUT RELAY TYPE (144 x144mm) - 366

30 220V~440V (25A~500A) - cvvveeeeennnnen 367
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Whes
POWER FACTOR CONTROLLER

9 OUTPUT RELAY TYPE (144 x 144mm) C€ RoHS
APFR e
WYAPFR HIZS Chy, 440l o4 2 XSO ZAlsio] £o1o| %F
: HEE HBUASHE 7IZC2 4F 3l0 X522 Mofsts HE XS
WHES fmpessomeis  BpyeCate Mo FXIYLICH
Specification
L={o; =1 Xt
ITEM Powxerf ngﬂlgio:txrgller
Model WYPFC—-06 WYPFC—-09C
Chanel 6¢ch 9ch
Phase 19, 30(3P3W, 3P4W)
Voltage AC220, 380/440V
Case Sise 96 x 96mm 144 x 144mm
Case Cut out 92 x 92mm 138 x 138mm
Communication Non RS—485

Connection Diagram

’74

o

SEEENEREIENEEERGE

—

SEGaEnEte faotbonadat
(Bt il ot stamanie
1
) 2

2l J
L1 kulr [
L2 —
L3 k|=ll
N
PE
Dimension
144 62 138
: - i T
Ve mapermcomes Roue@ate
3 5 3
RIBILE!
WOONVOUNG
) v

Cutout

360



CAPACITOR ON/OFF SWI1

3@ 220V~440V (25A~500A)

HEEF
‘= HMEFQ UHTO| FuseZt ZAO| £|0U0] HIF 2XHE0| HZE 2
M 59| HIE Qs Bz 4= UELICH
-27|7|& Zero Voltage Turn-on, Zero Current Turn-off& 30|
Switching Transient % Inrush current or Voltage2 X st &Y
2 QU AA =IRAELICE
-22Line ¥ Fuse HHMA| XIS 2 £H S H|tslo] H3tE
g UELICH
-Fan H|0f 2|27} Z&tE|o] HHT 2 56°C0f| 7HS36t 45°C O|2Hol|A|
HX| o= Fan £=H0| 2~3tl| A =|ASELICH
- HEE 3 SCR Module MHERX| 3|27 24} £|0{ 80°C O|&0ilM 2T
HMX|Z sl1 A= FX(Abnormal Out Contact)0| S shL|Ct,

oS B

Whes

TCH (SSR)
C€ RoHS

Hne

2 ME2 MR &S JfMey| foto] MEof HE FEE=
2| MXFA! Switching Module QIL|CH EESE 2Bt X{ekM B351o]
Switching Ol AFSE = U&LICE

Outline

This product is an electronic switching module of a static
condenser which is arranged in a row for compensation in
power factor. It also can be used for switching general resistive
load.

Overview

-The fuse attached to the each power line prevents of
damage the load or a condenser.

«It is planned to make switching transient, inrush current or
voltage decrease markedly by zero voltage turn-on and zero
current turn-off.

-when input line and fuse are disconnected, the output would
be limited automatically for preventing the load safely.

+The fan control circuit is installed. Therefore it extends the fan
life by operating on 56°C of heat sinks and stops before 45°C.

+When it is over 80°C, Abnormal out contact will be operating
and stop working by installing the circuit for overheating on
heat sinks and SCR module.

Specification
TEM 2HMEUSTRIALIK]
Capacitor— Thyristor Switching Module
Model WYU-CGOOOTM WYU-CHOOOTM

Rated Current 25, 40, 60, 80, 100, 150, 180, 200,

250, 300, 350, 400, 500A

Rated Voltage AC220V (50/60Hz)

AC380/440V (50/60Hz)

Max. Peak-Voltage 1200V

1600V

Aux. Power Supply

AC/DC110~220V, 50~60Hz, (Free Voltage)

Input Control Voltage

DC4~32V, AC90~260V, on/off

Control Error Detector

Heat—sink Over Temp., Open Phase, Fuse Open

Alarm Circuit

AC250V/5A, AC120V/10A Rated Current

Isolation Resistance

DC500V Meg ger : »100MQ, Pto S, G

Dielectric Withstand

AC 2kV for 1 minute : Input—Output —Aux.Power

Impulse Voltage Withstand

5kV — 1.2/500us

Shock Resistance

Approx. 20G 3Times each in 3 Directions

Vibration Resistance

30Hz 0.4mm Double Amplitude 600s each in X,Y and Direction

Operating Temperature —10°C ~ 50°C
Storage Temperature —20°C ~ 80°C
361
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Whes

CAPACITOR ON/OFF SWITCH (SSR)

30 220V~440V (25A~500A)

C€ RoHS

HHSO| HA gl A The name of front panel and explanation
HHE = MEQ| e EAIS 12t 7702| LEDZt J}ELICE 7 LED lamp indicate the condition of a product and the terminal
TERMINAL 0ll= QFHE I8t THXt Bz HHI B2 £[0] JEL|CE is covered for protecting each terminals.

|| B ©Cover Release Bolt
Protect Cover
Mounting Hole —————— —
R s T
Whes
€ | —— Q@FuselLamp
@ Aux. Power Lamp —— | | coven &5 1 —
—————® 00 0
| = I ° @ Load Output
@Error Lamp — |
WOONYOUNG ®Signal Input
U v w
L] |
OFsk- k= @ Power lamp
HARMRPO| QAT = HM M7t MS EL|CE If Aux. power is supplied, the blue light turns on.
@ Errordiz @ Error lamp
SEEF ofiet 22 SHUMA| E4 LED7L B S5t When the problems listed below are occurred,
S Al0f| Out Contact(NO, COM)7t S&tstL|Ct, the yellow light turns on and Abnormal Out

olamor

- RSTEFXI'O“ H=C "
- Fuse 7} £tMO| E A2
- SCR Module(#ETxsH 9| 2

@ FuseHZ

| HA E[[H

EA&0] 80°CTt EE mh
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Contact(NO, COM) operates.

- No Input voltages on R,S,T terminal

- Fuse disconnected

- Over 80°C on SCR module including heat sinks

@ Fuse lamp

When the fuse is disconnected or no input power, the red
light turns on.

@ Output lamp

It shows the ouptut state of SCR module
(ON: Turn on, OFF: Turn off)

® Input lamp

Input signal in control. When input the data of DC4~32V or
AC90~260V, ON/OFF, the green light turns on.

® Cover Release Bolt
Release this bolt when open the protected cover.
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CAPACITOR ON/OFF SWITCH (SSR)

Specifications & Dimension
Dimension(mm)
ITEM Rated Rated Weight Fan
Voltage Current L W H 1ol wr o pl p2
WYU-CG25TM 25A 239 | 142 | 155 | 150 | 133 | 91 | 275 | 15 3.8kg
WYU-CG40TM 40A
WYU-CG60TM 60A
255 | 142 | 155 | 150 | 133 | 91 | 275 | 15 3.9kg
WYU-CG80TM 80A
WYU-CG100T™M 100A
WYU-CG150TM 150A
WYU-CG180TM AC 220V 180A 295 | 142 | 172 | 150 | 133 | 13 | 355|235 5.7kg Fan
WYU-CG200TM 200A
WYU-CG250TM 250A
WYU-CG300TM 300A 405 | 295 | 215 | 250 | 275 | 105 | 80 | 30 15kg
WYU-CG350TM 350A
WYU-CG400TM 400A
535 | 345 | 235 | 300 | 325 | 140 | 90 | 40 29kg
WYU-CG500TM 500A
Dimension(mm)
ITEM GEICl R Weight Fan
Voltage Current L w H LT | W1 | Hl| p1| p2
WYU-CH25TM 25A 239 | 142 | 155 | 150 | 133 | 91 | 275 | 15 3.8kg -
WYU-CH40TM 40A
WYU-CH60TM 60A
255 1 142 | 155 | 150 | 133 | 91 | 275 | 15 3.9kg
WYU-CH80TM 80A
WYU-CH100TM 100A
WYU-CH150TM 150A
AC 380/440V 295 | 142 | 172 | 150 | 133 | 13 | 355|235 5.7kg
WYU-CH200TM 200A Fan
WYU-CH250TM 250A
WYU—-CH300TM 300A 405 | 295 | 215 | 250 | 275 | 105 | 80 | 30 15kg
WYU-CH350TM 350A
WYU—-CH400TM 400A
535 | 345 | 235 | 300 | 325 | 140 | 90 | 40 29kg
WYU-CH500TM 500A
Dimension
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CAPACITOR ON/OFF SWITCH (SSR)

30 220V~440V (25A~500A) C€ RoHS

ZdlM - 2|HE| M| XXIE (Condenser & Reactor Basis Selection Chart)

Detuning Effective Filter Voltage Increase Recommended Capacitor gac:fflgt:f E?;)acitance Re:‘::'?; In7ductance
Factor Output on Capacitor Min.Capacitor Voltage Output 2UMEBALK (3 « uF) {HEILEL (mH)
XL (9 osxg E_I:.ﬂ* ?_|7 ;I:jor _IKI-E_EIJA X ﬁor E_l:_ﬂA a_1|

ARG | FoR (o) ISR (V) SR E SRS AR ) 128 (van) | gy, ‘ 60Hz 50Hz 60Hz

Line Voltage : 380/440V

25 28 156 130 1.225 1.021
50 57 312 260 0.613 0.510

5.67 424 440
75 85 469 391 0.408 0.340
100 114 625 521 0.306 0.255
25 28 154 128 1.5634 1.278
50 56 308 257 0.767 0.639

7 430 440
75 84 462 385 0.5M1 0.426
100 12 617 514 0.384 0.320
25 30 142 118 3.318 2.765
50 61 285 237 1.659 1.383

14 465 480
75 92 427 356 1106 0.922
100 123 570 475 0.830 0.691

Line Voltage : 440V

25 28 129 107 1.482 1.235
50 56 258 215 0.741 0.618

5.67 466 480
75 84 387 323 0.494 0.412
100 12 517 431 0.371 0.309
25 27 127 106 1.856 1547
50 55 254 212 0.928 0.773

7 473 480
75 83 382 318 0.619 0.516
100 110 509 424 0.464 0.387
25 30 17 98 4.015 3.346
50 61 235 196 2.007 1.637

14 512 525
75 91 353 294 1.338 1115
100 122 471 392 1.004 0.836

Line Voltage : 480V

25 28 - 90 - 1.470
50 56 - 181 - 0.735

5.67 509 525
75 84 - 271 - 0.490
100 12 - 362 - 0.368
25 27 - 89 - 1.841
50 55 - 178 - 0.920

7 516 525
75 83 - 367 - 0.614
100 m - 357 - 0.460
25 44 - 82 - 3.982
50 88 - 165 - 1.991

14 558 690
75 133 - 133 - 1.327
100 177 - 330 - 0.995
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