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Graph 2 show Current Protection Relay operation

I DESCRIPTION
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Currggf Tor

Ton Torr Ton

Voltage range in 1 phase maximum 400 VAC ov ——

| \

Current measure range 0.01-5A show maximum 9999 A

by C.T. Ratio Range 1-2000 (10000/5A) Show Volf, Current, kWh

Uv

kw, kWh, Hour Counter, Counter Display with Relay Output $how Hz. PF. angle Vol been Curent

Under and Over Voltage and Current Protection Relay

ON ON

- . ...

Peak Hold for Maximum voltage, current and kw

Fault Display with Memory
RS-485 Modbus RTU

Show Hz, kWh Show PF, kwh

Power ON

Supply : I } Power
__OFF time (s)
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Il TECHNICAL SPECIFICATION

LED shows measured value of Phase, Output and Peak

Relay Output for kW, Hour and Counter

Manual / Auto Display current and voltage of that phase.
Show angle Volt between Current, kWh

Alarm Relay for kW, Hour, Counter. This can be selected to

act on load contact Which one is
kW Function can set kW 0-100% of Range and set the

Show kWh, kW, Hour Counter, Digital Counter

Il OPERATION
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the cause of the Relay OFF from the Display or reverse function. M | Rs-485

The current protection relay operation graph is shown in graph 2.
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| KM-22 is a measurement and display device for both voltage | |
Power Supply 110-240 VAC 50-60 Hz B e spiay gevice for boh veliag delay time before starting from 1-3600 seconds (ON Delay Time)
- | and current values in 3 phases. It also displays the values of kW, kwh, | |
Power Consumption SR I Hour and Counter. Hour values are the measurement of the working | when starting and then capturing the possibility of kW being used I show Vo, Curent, kW Show Vo, Curent,
Disol 7-Segment, Size 0.39 Inch, | hours of the electrical system or machines to schedule maintenance. I if the kW value is higher The relay set will order OFF within 0-3600 I Hour Counter
ispla ) )
play 4 Digit 2 Row, 8 Digit 1 Row | Counter is the number of products produced. To compare with the I seconds, which can be set to cut fast or slow as needed. And display :
Volt 1 Phase I el,e,d”ml energy (kWh) used fo measure energy efficiency In od- I the reason that the Display when the kW level returns to the lower
| dition, the peak value of voltage (V). current (A), and power (kW), | . o I
Volt Range 10-400 VAC I can be remembered that can happen To andlyze the feasibility of I level than the Relay will retum ON again within 1-3600 seconds or to | show Vo, Curent, Digital Counter
Accuracy Volt +0.5% FS, I the electrical system | work in the reverse (Inverse Function) is Relay will ON when the kW I g Provious Fauit of Profoction Relay
Current e NG e | Voltage Protection Relay can set the voltage to fall or | value is higher set | m =
5 : | exceed between 50 fo 500 VAC by setting the delay before starting | |
urren ; 1-2000 | from 1-3600 seconds (ON Delay Time), but if the phase sequence is | Hour Counter Function can set the desired working hours I
Input Transformer Ratio | incorrect, the Relay will not work and do not delay. When starting to I 4t the end of the fime Relay sends ON and can be reset fo OFF by |
Primary 9999 AMP | work, it will capture the possibility of voltage if the voltage is lower | ) he b o h inal | Show Previous Foult Oufput 2
Secondary 0.01-5A | or higher than the set value. Or the unbalance phase exceeds the | pressing the button or using the Terminal Reset PIN. |
: | set value or the missing phase. Relay will order OFF within 0-3600 | |
Accuracy Current HOs [ | seconds, which can be set to cut fast or slow as needed and display | Counter Function can set the desired amount when the |
kWh Closs 1 | the reason Display. When the voltage level returns to the set voltage I number is set. Relay will order ON and can reset to OFF by pressing | show Previous Foult Oufput 3
Counter Input Dry Confact Max 1k Hz | range, the Relay will return ON again within the set time (ON Delay | the button or using Terminal Reset PIN. |
Reset Input Dry Contfact | Time). | | show Peak Volt each of Phase, Peak Current each of Phase, Demand kw
| After the KM-22 circuit breaker or Relay OFF, can view the | | =
Output Relay Output SPDT 5A 250VAC / 5A 30VDC I cause of the Relay OFF from the Display. The graph showing the | Manual and Auto Display I
Protocol MODBUS RTU | operation of the Volt Protection is shown in graph 1. | |
o) R 2400, 4800, 9600, 19200, I I Display of Volt, Amp, kW, kWh, Hour and Counter values I — p—
38400, 57600, 115200 bps | Graph1 shows Voltage Protection Relay operation I that can be measured in Manual mode, ie Volt, Amp, kW, kWh, Hour | Peak Curent , Demand kW
b b I I . . . |
Communication | Parity None, Even, Odd I volt - Tor o - - | and Counter by pressing Key pad on the device or Auto is Displays | Fault of Volt ond Curent Protection Reloy nofication
Stop Bits - | ov B | Volt, Amp, kW, kWh, Hour and Counter values. Each phase rotates I Ouu V
e BI - I \ | dll the time. Which can be set to display values from 10 seconds fo I
its
. e 255 I T I 60 seconds per phase If you do not want to display Auto, you can I
upport Device Node ) )
i ] _ I uv | do so by setting the time to 0. |
Ambient Temperature -10Cto 60 C I — I I How to Manual Reset Protection Relay
(0] i idi = i | | |
peration HumIdITy 85 % RH Non Condensmg I I I Press [B hold for 5 second Start Time will back to start again in Start Time phase use for
Ambient Temperature -20°C to 80°C
| AL ON ON ON | | delay detect time of voltage, current and KWATT Protection in this time LED Outl, Out2, Out3 will flash
Storage Humidity 85 % RH Non-Condensing I | |
Protection Degree P30 I — OFF OFF _-_ time (s) I I until Start Time run out and check Volt, current, KWATT in case Output Function in one of relay equal to
Installation DIN-RAIL | i Power ON | | Disable Output that relay will not operate in Start Time. It made LED Outl, Out2, Out3 will not flash
2 |
| ., | ™ WING DIAGRAN |
Size 90 x 150 x 61.5 mm. | | ! = | |
i Q ORDERING CODE
>
Weigth 260 g. I Current Protection Relay can set low current or can be I 0 | i g I
I between 0.1 to 9999A. Set the delay time before starting to run from I “II] “II] I OPTION
| - i i it wi | |
| DIMENSION | 1 36.00“seconds (ON delay time). When sTcﬂJrhhg, it will catch the | ?9??????33?%%%%%23; : KM-22-1-DI - A | | | | | |
| possibility of electricity. If the electricity is higher than that set, the | |
| 150 mm | A B Relay will order OFF within 0-3600 seconds, which can be set to cut i g |
| | — 64.5 MM —| I I algn:ulvallage i:llL Jlnpm External I
[Ceeceececescscecee si2mm | s1mm | | fast or slow as needed and display the cause at Display. When the | | OPTION
[ 48:2 mm -] I current level retums to the level below the set, Relay will return. ON I sy TR TR TR s 3 I
T e | e / | 4 Tl ndarei & |
g R N SO _ again within 1-3600 seconds
E c | | | B | Alarm Relay 2
5 £ ireui 006000000 00000000
2 | After the KM-22 circuit breaker or Relay OFF, can see | | c | Alarm Relay 3
{ ' | |
X I | I
| | |
| | |
1 1 1

Ext: 12:24 VDC
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B CONFIGURATION
kM-225TEBID

I SERIAL COMMUNICATION

The KM-22 are Equipped With a RS-485 Series Communication Interface to Allow
Connection to Computer or PLCs. MODBUS PROTOCOL is Provided as Standard Communication.
The User Can Connect KM-22 as Network Up to 128 Meters.

o isor -
Show Measurement Value QFdE 0 to 3600 Sec L d Y] m Divisor : 1 to 9999999

[N] 5]
ALY A Y ALY

Press & hold 2 second \/ Press W@ 1 time i Press |

: - Reset Value : 0 to 9999999
CTratio range 1 to 2000 DP F 3 r eset Value
o - Select Type and Function of Alarm Relay L.ru m

v Press W&l 1 time E Press W& 1 time

Wiring Diagram

|
|

l
i

+| |-
Computer or PLC AlB AlB
KM-22-1-ID 1 KM-22-1-ID 2

2 statpolytme ] [ T fembnern oo
Type DI This MODBUS PROTOCOL Has Been Implement In Accordance With MODBUS.ORG
(NN} 1 to 3600 Sec 0 : Non Inverse 1 kWatt LL LLr . ol MODBUS Application PROTOCOL Specification V1.1 With The Following Conditions Applying.
: : - : Enable
A ¥ 1 Inverse 2 : Hour RV kil The Following Conditions Apply Baudrate Can Selected Refer 22. Speed Setting The Format Is
Press H 1 fime 3 : Counter Press ﬂ 1 time MODBUS RTU Refer 22. Speed Setting The Format Is MODBUS RTU UART Data Can Selected
* — Refer 23. Communication Setting Data Is Considered To Be Half Duplex Using 2 Wire.
Press H 1 time .
0 * = - Disab! Modbus Function code
m Select Type and Function of Alarm Relay L-F -Lir i
ALY Ay CLr :Encble
[=4H] KWatt Profection : 1 fo 3,000 kWatt 03 Read Holding Registers No
= Ay Press @ 1 fime 0x04 Read Multiple Registers No
T - Alarm Function P H 1 0x06 Preset Single Registers Yes
ress } 1 Time 0x10 Preset Multiple Registers Yes
Type 0 : Disable v
1 Vol Potecton 1+ Over and Under i |15 Howrsetting for Alarms ] Modbus Exception code
2 : Current Protection 2:: Over limit m Hour Set point : 1 fo 100,000 Code Name Meaning
3 : Inverse Current Protection| | 3+ Under limit EL- - EL - ---- :Disable The function code received in
ALY = 01 | ILLEGAL FUNCTION the query is not an allowable
A Y L-2 :Clearkwh action for the server (or slave)

The data address received in
02 ILLEGAL DATA ADDRESS |the data field is not an allowable
value for server (or slave).

: Clear Hour Counter

+ Press & 1 time \/ Press Wl 1 time

L-H
L - :Clear Counter Input
A A value contained in the query

Mo

. L- : Clear kwh, Hour Counter
Volt Protection : 50 to 500V = . L . . 03 |ILLEGAL DATA VALUE |data field is not an allowable
250 rotecti =Tl 0] Counter Set point : 1o 99999999 Counter Input volus for server (ot skave.
ALY Current Protection : 0.1 fo 9999 A AV
Example of a client request and server exception response
y o i y e m e Pross 1 1 tme R (== R
|6 Under imit seffing for Output 1| [17.ONDelay Time seffing for outputs | S oI Frou
Slave Address 01 Slave Address 01
SPL | ER Volt Protection : 50 o 500V ond3 1 10 3600 Sec A ; ) ) Function 04| Function e
c ion : 0 9999 d d [ | Setting Device Address 1 to 255
AV urrent Protection : 0.1 fo A AV Ay Starling Address Hi 00 | Exception Code 02
Press [ 1 time Press H 1 fime press @@L 1 fime Starting Address Lo 00 | CRC Hi c2
v v v 'ﬂ‘ Quantity of Input Reg. Hi 00 CRC Lo cl
|6, ONDelay Tme setting for Output 1 | [ 16. OFF Deloy Time sefting for Output s | [rwssadrate | Soony of o g 10|
CRC Hi 70
= oF a3 oA w0 | T = .
AV A Y 2400 bps 19200 bps 115200 bps
AV
fr— . [— . 4800 bps 38400 bps
v Press i@ 1 time v Press [l 1 time 9600 bps 57600 bps

n — 0: Disable
A Y A ¥

2 : Max. frequency 1kHz ( Proximity )
iy ] 15 i i
‘ Y n 'S‘ n 15 : none parity, 1 stop bit
ALY

Press & 1 time _— E 15 : even parity, 1 stop bit
i Press W& 1 time

o {5 : odd parity, 1 stop bit
Select Type and Function of Alarm Relay

Lol

nc'S : none parity, 2 stop bit
ECS : even parity, 2 stop bit

m Delay input : 0 to 60 sec. (L =1) ac'5 : odd parity, 2 stop bit
Press & 1 time
Press W& 1 time V

T Alarm Function i _
e 0 : Disable
- I ‘ Fh'_”:n ‘ Set time 10 to 60 second for change

H!

m
. i 1: Over and Under limit o u
|+ volt Protection i E I:H:’ m 0 = No Decimal ALY show Volt and Amp from measured by sort
2 : Current Protection 2 : Over limit - 0o- imal .
310 Curent Protection | | 3 : Under limit ALY 'L = Decimal 1 posifion If set fo 0 : Disable
£ Inverse urent Frotection : 000 = becimal 2 position
nnnn i "
— X L.O00 = Decimal 3 position Press H 1 time
Press ﬂ 1 fime D.0000 = Decimal 4 position v
R b Edtiwh ]
DOD000D00 = pecimal 6 position
SPHE S E Vot Profection : 50 fo 500V ‘ E'_'H > ‘ﬂ‘ Set kWh as required as Table 2.
] AV

AV Current Protection : 0.1 to 9999 A

— Press @ 1 time
Press [ 1 time

Multiply : 1 fo 9999999

SPLZ “ Volt Profection : 50 to 500V

Current Protection : 0.1 to 9999 A
v Press & 1 time

1 to 3600 Sec

Press ﬂ 1 fime

D
]
[
u
!
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MODBUS table of KM-22 from as follow

Modbus Table 1

Reg. Address
J Contents Format Word | Access | Comment
Decimal Hex
0 0x0 Volt Unsignde int 1 Read Only
1 Ox1 Current Unsignde int 1 Read Only
2 0x2 Current Exponential Unsignde int 1 Read Only
3 0x3 PF Unsignde int 1 Read Only
4 Ox4 Hz Unsignde int 1 Read Only
5 0x5 Peak Volt Unsignde int 1 Read Only
6 Ox6 Peak Current Unsignde int 1 Read Only
7 0x7 Peck Current Exponential Unsignde int 1 Read Only
8 0x8 Previous Fault Alarm 1 Unsignde int 1 Read Only
9 0x9 Previous Fault Alarm 2 Unsignde int 1 Read Only
10 OxA Previous Fault Alarm 3 Unsignde int 1 Read Only
1 0xB Status Digital Counter Unsignde int 1 Read Only
Modbus Table 2
Reg. Address
= 9 Contents Format Word Access | Comment
Decimal Hex
256 0x100 Watt MSB
Long 2 Read Only
257 0x101 Watt LSB
258 0x102 VA MSB
Long 2 Read Only
259 0x103 VA LSB
260 0x104 kwh MsB Gl
Unsigned Long 2 R/W
261 0x105 kwh LsB 0-99999999
262 0x106 kWh Exponential MSB . 0: kWh Reg/1
- Unsigned Long 2 |Read Only
263 0x107 kwh Exponential LSB 1: kWh Reg/10
264 0x108 Peak Watt MSB
Unsigned Long 2 |Read Only
265 0x109 Peak Watt LSB
266 0x10A Hour MSB et
Unsigned Long 2 R/W
267 0x10B Hour LSB 0-100.000
268 0x10C Counter MsB el
Unsigned Long 2 R/W
269 0x10D Counter LSB 0-99999999
Modbus Table 3
Reg. Address
J Contents Format Word | Access | Comment
Decimal Hex
512 0x200 CT Ratio Unsignde int 1 R/W Fadn 1-2000
513 0x201 Start Time Unsignde int 1 R/W Fadn 1-3600
514 0x202 On Delay 1 Time Unsignde int 1 R/W o 0-3600
515 0x203 Off Delay 1 Time Unsignde int 1 R/W Farin 0-3600
516 0x204 Function Alarm 1 Unsignde int 1 R/W
517 0x205 On Delay 2 Time Unsignde int 1 R/W e 1-3600
518 0x206 Off Delay 2 Time Unsignde int 1 R/W feAn 0-3600
519 0x207 Function Alarm 2 Unsignde int 1 R/W
520 0x208 On Delay 3 Time Unsignde int 1 R/W Farh 1-3600
521 0x209 Off Delay 3 Time Unsignde int 1 R/W Foein 0-3600
522 0x20A Function Alarm 3 Unsignde int 1 R/W
523 0x20B Counter Filter Unsignde int 1 R/W Fadn 0-2
524 0x20C Input Delay Time Unsignde int 1 R/W Farn 0-60
525 0x20D Decimal Point Unsignde int 1 R/W Farn 0-7
526 Ox20E Over Limit Alarm 1 MSB Vol 50-800v
Unsigned Long 2 R/W Curent :
527 Ox20F Over Limit Alarm 1 LB 1-999900A
528 0x210 Under Limit Alarm 1 MSB Vol : 50-500v
Unsigned Long 2 R/W Curtent
529 0x211 Under Limit Alarm 1 LSB 1-999900A
530 0x212 Over Limit Alarm 2 MSB Volt : 50-500V
Unsigned Long 2 R/W Current :
531 0x213 Over Limit Alarm 2 LSB 1-999900A
532 0x214 Under Limit Alarm 2 MSB Vol : 50-500v
Unsigned Long 2 R/W Curtent :
533 0x215 Under Limit Alarm 2 LSB 1-999900A
534 ox216 kWatt Set point MSB .
Unsigned Long 2 R/W #1377 1-3000000
535 0x217 kWatt Set point LSB
536 0x218 Hour Set point MSB .
Unsigned Long 2 R/W #1377 1-100000
537 0x219 Hour Set point LSB
538 O0x21A Counter Set point MSB .
Unsigned Long 2 R/W F19AN 1-99999999)
539 0x21B Counter Set point LSB
540 0x21C Counter Multiply MSB
Unsigned Long 2 R/W  |dgns 1-99999999)
541 0x21D Counter Multiply LSB
545 Ox21E Counter Divisor MSB
Unsigned Long 2 R/W [ 1-99999999)
546 Ox21F Counter Divisor LSB
547 0x220 Counter Reset Value MSB Unsi aL ) R Counter Reeset
nsigned Lon -
548 | 0x21 Counter Reset Value L5B 9 9 -

www.primusthai.com

SINGLE PHASE kWh-METER WITH VOLTAGE PROTECTION RELAY

Table 1

Symbol Display Comment
0 I None
1 D LI Over Volt
2 Urvu Under Volt
3 DUE Over Current
4 Ul’l[ Under Current
5 -H!'- Over kWATT
¢ - Hl" Hour Counter
7 - d "~ Digital Counter

How to Reset Peak volt, Current, Total kWatt value
1. Set Parameter  LL-FP to be -[iLr
2. Stay page shows Peak some of page then press @ +® hold for 5 seconds
3. When Reset then Parameter CL=F  will be ===~
How to Reset Fault Alarm
1. Set Parameter  LL-F to be -[iLr
2. Stay Page show Fault Alarm some of page then press ® + ® hold for 5 seconds
3. When Reset then Parameter CL=F  will be ===~
How fo Reset kWh, Hour Counter, Counter Input
Reset kWh
1. Set Parameter  LL-- to be CL-"'
2. Stay Page show kWh then press ® + ® hold for 5 seconds
3. When Reset then Parameter [L--  will be----
Reset Hour Counter
1. Set Parameter  LL-- to be LL-H
2. Stay Page show Hour Counter then press ® + ® hold for 5 seconds
3. When Reset then Parameter LL--  will be ----
Reset Counter Input
1. Set Parameter LL-- tobe L[L-L

2. Stay Page show Counter Input then press@ +m hold for 5 seconds

3. When Reset then Parameter LL--  will be ----

Reset kWh, Hour Counter, Counter Input
1. Set Parameter  LL-- to be [L-A
2. Stay Page show kWh, Hour Counter, Counter Input some of page then press ® + ® hold for 5 seconds

3. When Reset then Parameter [} -~ stil be  LL-

How to Reset kWh, Hour Counter, Counter Input by External Input

Reset kWh
1. Set Parameter  LL-- to be [L-'
2. Stay in any Page connect Input follow Fig 5. hold for 3 second

3. When Reset then Parameter CL=~  will be ===~

Reset Hour Counter
1. Set Parameter  LL-- to be LL-H
2. Stay in any Page connect Input follow Fig 5. hold for 3 second

3. When Reset then Parameter [L-- will be ----

Reset Counter Input
1. Set Parameter  L[L-- to be [L-L
2. Stay in any Page connect Input follow Fig 5. hold for 3 second

3. When Reset then Parameter [L-- wil be ----

Reset kWh Hour Counter .Counter Input
1. Set Parameter  LL-- to be CL-A
2. Stay in any Page connect Input follow Fig 5. hold for 3 second

3. When Reset then Parameter CL-- stil be [L-A

Fig 5. External Input Reset Connection

Input External
Reset 17

18

Table 2.
How to Edit kWh

1. Stay in Menu Parameter page H.'h

2. Press ®+ ®hold for 5 second until PRSS il code 5041 press P to slide digits position.
Press F fo comfirm pressm or m for slide requires value
3. When fill code then press ® until show then pressm or ®

for slide requires value

when finished press ®

How to calcution

Current ¢,
Current Exponential

Volt = %— Current =
1

Hz= _HZReg Power Factor = Power Factorpeg
10 1000

Operation Process Output Volt

Fail Relay Output OFF
Fal ;
Display *-PH-"

Wait Start Time 1Pcss

Fail Relay Output OFF
Display *t 123"

Fail Relay Output OFF
Display “-ub-"

Fal,  Relay Output OFF

Counter Setting
How to set
Define  Meter 1000 pulse : 1 unit request decimal 1 position delay time to count input Pulse 2 second

Counter Input Filter ( L {F )= { (frequency less than < 10 Hz. for use Function delay )

Delayinput ¢ £ idk)=¢2 (Delay input 2 second)

Decimal (C.dP)=00 (Decimal 1 position)

Multiply (C.nbL) =10 (Decimal 1 position multiply value by 10)

Divisor ( {.d i) = 1000 ( Meter 1000 Pulse )

How to calculate
When Input 100 Pulse KM-22-1-Series will count 0.1/time if Input 1800 Pulse will show af 1.8
Pulse = 1800
Process Value = ( Pulse x multiply ) / divisor
= (1800 x 10) / 1000

=18 set decimal 1 position = 1.8 unit
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Il TECHNICAL SPECIFICATION

Power Supply

110-240 VAC 50-60 Hz

Power Consumption

3.5VA

Display 7-Segment, Size 0.39 Inch,
Volt 1 Phase
Volt Range 10-400 VAC
Accuracy Volt +0.5% FS.
Current Connection 1 CT, Direct
Current 1-2000
Input Transformer Ratio
Primary 9999 AMP
Secondary 0.01-5A
Accuracy Current +0.5% FS.
kWh Class 1
Counter Input Dry Contact Max 1k Hz (PNP)
Reset Input Dry Contact
Output Relay Output SPST 5A 250VAC / 5A 30VDC
Protocol MODBUS RTU
Baud Rate 2400, 4800, 9600, 19200,
38400, 57600, 115200 bps
Communication | Parity None, Even, Odd
Stop Bits 1,2
Data Bits 8 Bifs
Support Device Node | 255
Ambient Temperature -10°C to 60°C
Operation Humidity 85 % RH Non-Condensing
Ambient Temperature -20°C fo 80°C
Storage Humidity 85 % RH Non-Condensing

Protection Degree

IP30

Installation Panel Mounting
Material ABS-VO

Size 72 x 72 x 80 mm.
Weigth 300 g.

B DIMENSION cunnuazgilsne

I 72 mm | |t 80 mm.

— 68 mm. ——

Cut Panel

ITTTTTTTI
F——-2068 mm ——

I DESCRIPTION

Voltage range in 1 phase maximum 400 VAC

Current measure range 0.01-5A show maximum 9999 A
by C.T. Ratio Range 1-2000 (10000/5A)

kw, kWh, Hour Counter, Counter Display with Relay Output

Under and Over Voltage and Current Protection Relay

Peak Hold for Maximum voltage, current and kW

Fault Display with Memory
RS-485 Modbus RTU

e LED shows measured value of Phase, Output and Peak

Manual / Auto Display current and voltage of that phase.

I OPERATION

KM-22 is a measurement and display device for both voltage
and current values in 3 phases. It also displays the values of kW, kWh,
Hour and Counter. Hour values are the measurement of the working
hours of the electrical system or machines to schedule maintenance.
Counter is the number of products produced. To compare with the
electrical energy (kWh) used to measure energy efficiency In ad-
dition, the peak value of voltage (V), current (A), and power (kW),
can be remembered that can happen To analyze the feasibility of
the electrical system

Voltage Protection Relay can set the voltage to fall or
exceed between 50 to 500 VAC by setting the delay before starting
from 1-3600 seconds (ON Delay Time), but if the phase sequence is
incorrect, the Relay will not work and do not delay. When starting to
work, it will capture the possibility of voltage if the voltage is lower
or higher than the set value. Or the unbalance phase exceeds the
set value or the missing phase. Relay will order OFF within 0-3600
seconds, which can be set to cut fast or slow as needed and display
the reason Display. When the voltage level returns to the set voltage
range, the Relay will return ON again within the set time (ON Delay
Time).

After the KM-22 circuit breaker or Relay OFF, can view the
cause of the Relay OFF from the Display. The graph showing the
operation of the Volt Protection is shown in graph 1.

Graph1 shows Voltage Protection Relay operation

Volt Tso Tore Ton Tore Ton
Ov
1 \
Uv
AL ON ON ON
i o Nl o
s ! Power ON
| I
- OFF  time (s)

Current Protection Relay can set low current or can be
between 0.1 to 9999A. Set the delay time before starting fo run from
1-3600 seconds (ON delay time). When starting, it will catch the
possibility of electricity. If the electricity is higher than that set, the
Relay will order OFF within 0-3600 seconds, which can be set to cut
fast or slow as needed and display the cause at Display. When the
current level retums to the level below the set, Relay will return. ON
again within 1-3600 seconds

After the KM-22 circuit breaker or Relay OFF, can see
the cause of the Relay OFF from the Display or reverse function.
The current protection relay operation graph is shown in graph 2.

Graph 2 show Current Protection Relay operation

Current
Tso Tore Ton Tors Ton
Ov —
1 \

Uv

AL ON ON ON

i o Nl oo
Suppl Power ON
S

- OFF fime (s)

Relay Output for kW, Hour and Counter

Alarm Relay for kW, Hour, Counter. This can be selected to
act on load contact Which one is

kW Function can set kW 0-100% of Range and set the
delay time before starting from 1-3600 seconds (ON Delay Time)
when starting and then capturing the possibility of kW being used
if the kW value is higher The relay set will order OFF within 0-3600
seconds, which can be set to cut fast or slow as needed. And display
the reason that the Display when the kW level returns to the lower
level than the Relay will return ON again within 1-3600 seconds or to
work in the reverse (Inverse Function) is Relay will ON when the kw
value is higher set

Hour Counter Function can set the desired working hours
at the end of the time. Relay sends ON and can be reset o OFF by
pressing the button or using the Terminal Reset PIN.

Counter Function can set the desired amount when the
number is set. Relay will order ON and can reset to OFF by pressing
the button or using Terminal Reset PIN.

Manual and Auto Display

Display of Volt, Amp, kW, kWh, Hour and Counter values
that can be measured in Manual mode, ie Volt, Amp, kW, kWh, Hour
and Counter by pressing Key pad on the device or Auto is Displays
Volt, Amp, kW, kWh, Hour and Counter values. Each phase rotates
all the time. Which can be set to display values from 10 seconds to
60 seconds per phase If you do not want to display Auto, you can
do so by setting the time to 0.

110-240V~
A 50-60Hz

SINGLE PHASE kWh-METER WITH VOLTAGE PROTECTION RELAY

CT1-

CT1+

Fuse
Liee={ 1 |-
Power r
Supply
—12 |\ o -
[ s 2
3
— 5
4 e~out1 ©
3
1 Q
5 [ —our2 =
6 [o~Jouts I_
7 |A—e Rs-485+—B

<

16

14

17

Input Voltage A
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15 b——=—

i

vn[18

DI{ 19

External

Reset r 20
21

Ext: 12-24 VDC

S2

A

WARNING

I ORDERING CODE

KM-22-1-P7-A |

OPTION

S1

P1

LOADS

OPTION

None

Alarm Relay 2

Alarm Relay 3
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Measurement Display 12. OFF Delay Time setting for Output 2 23. Counter Divisor
Show Measurement Value DFdE 0 to 3600 Sec l‘:d { m Divisor : 1 o 9999999
A Y A Y ALY
’ press ] hold 2 second Press W 1 time Press I 1 time
uangA1 Volt, Current, kWh V v V
) } 1. CT Ratio (For KM-21) 13. Function Setting for Output 3 24. Counter Reset Value
WAMAIA1 Hz,PF, 1u volt 981914 current
[l r :
LE 1] Clratio range 1 fo 2000 M r Reset Value : 0 10 9999999
A v o A v m Select Type and Function of Alarm Relay A v m

v Press W& 1 time m v Press & 1 time

fy i
T Alarm Funcfion 25, Clear Peak Volt,Current and kWatt

2. Start Delay Time
Type 0 : Disable
i ' [ M ---- : Disable
uanaA Volt, uanarn Hz, UARSAN PF, UARYAN 13l Volt 53138 Current, A N 110 3600 Sec 0: Non Inverse 1: kwatt LL P “Cir :Enable
Curtent, kWh kwh kwh kwh A 1: Inverse 2 : Hour A Y :
v Press & 1 time 3 Counter v Press W& 1 time
UAAIAKWh, KW, Hour Counter, Digital Counter "
3. Function Setting for Output1 Press T 1 time 26. Clear Previous Fault
{ . [} ---- :Disable
“ Select Type and Function of Alarm Relay EL -F “LLr
. A v 14. kWatt setting for Output 3 R v -CLr :Enable
s SPRY eo kWatt Protection : 1 to 3,000 kWatt
- - 5] ’ [ .
] (SPRL - 50 press I 1 tme
S — i —
T Alarm Function Press “ 1 time
UARIAT Volt, uaneAn Volt, UARIAT Volt uaneA Volt, Type 0 : Disable v
Current, kWh Current, Total kW Current, Hour Counter Current, Digital Counter © - volt Prorection 1 Over and Under limit 15. Hour seﬂing for Alarm 3 v
L ) ' ) 2: Over Imit 27. Clear kWh, Hour Counter, Counter Input
WARIAPrevious Fault 484 Protection Relay 2 : Current Protection : 5PH'. m Hour Set point : 1 to 100,000
3 : Inverse Current Protection| | 3 : Under limit N EL -t ---- : Disable
~ v -
™ ALY CL-2' :Clearkwh
! ' ' B Press ;1 fime
notl i oy * Press [l 1 time v = {1 -H :Clear Hour Counter
L] B L)
— b — [ I
4. Over limit setting for Output 1 16. Counter setting for Alarm 3 CL-L : Clear Counter Input
. CL-R : Clear kWh, Hour Counter.
1 [a] Volt Protection : 50 fo 500V [l int : LL ! :
) n Counter Sef point : 1 fo 99999999 Counter Input
uAnIAN Volt, UARIAN Previous Fault Output 1 UAAIAN Previous Fault Outout 2 WARYAN Previous Fault Output 3 AV Current Profection : 0.1 o 9999 A A Y
v Press | v Press W] 1 time Press 1 time
uAnIA1 Peck Volt , Peck Current, Demand kW 5. Under limit sefting for Outout 1 17. ON Delay Time sefting for Outout 3 v
. Under limit setting for Outpu . y 9 P! 28. RS-485 Address
Fll ( Volt Protection : 50 to 500V 1 to 3600 Sec
.50 Lond3[ 3 | e g Dev
A v Current Protection : 0.1 to 9999 A A Y ‘ Addr [ ‘ Setting Device Address 1 to 255
A Y
v Press & 1 fime v Press §& 1 fime v Press W&l 1 time
18. OFF Delay Time setting for Output 3
uAAIA Vol udnaA Peak Volt SO e e s g . eaEaliclEaiIRaig
Curtent, kWh Peak Curtent . 1 fo 3600 Sec 0 to 3600 Sec bAud » 9500 Boud rate
Demand kW Ay ALY u R Uy 2400 bps 19200 bps 115200 bps
ALY

4800 bps 38400 bps
9600 bps 57600 bps

MIUAaLABUFault U89 Volt WAz Current Protection Relay

v Press W@l 1 time

7. OFF Delay Time setting for Output 1 19. Counter Input Filter \J Press W&l 1 time
( il 0: Disable
0 fo 3600 Sec L 'F N v 11 Min. frequency < 10 Hz ( Contfact, Proximity ) 30. Communication Stop bit/Parity bit
ALY AoV 2 : Max. frequency 1kHz ( Proximity ) S —— ( 5. itv, 1 stop bit
— . ‘ EDIIN}_H n IS‘ n ‘nonepor.wy, stop bi
v Press W&l 1 time . N E I5 : even parity, 1 stop bit
- v Press & 1 time Y o 5 : odd parity, 1 stop bit
1% Manual Reset Protection Relay 8. Function Setting for Output 2 e e e nc5 : none parity, 2 stop bit
‘ ] . Counter Input Delay Time EC5 : even parity, 2 stop bit
natlu @ A1ald 5 Uil start Time azndumniBudivlvddaaan start Time Iddmiy A V Select Type and Function of Alam Relay CidE ] Delay input : 0 to 60sec. (L =1) o5 : odd parity, 2 stop bit
N ALY .
Mﬂ’mna’]msmmWﬁumﬁiﬁﬁmu‘nm Volt , Current waz kWATT Protection ‘lu‘li’NL’]ﬁ'Wﬁ LED E AV Press r- 1 fime
Outl, Ouf2, Ouf3 AZNIZTNFUAUNUALINIAN Start Time UAVINNIATIAEBY VoIt , Current, I — Press & 1 time \
‘ ‘ ! T Alarm Function v 31. Auto Display
Ca o o . Y 1. | .
KWATT lunselifi Output Function fladawils iy Disable Output fatiuay lalvinalugng type 0: Disable 21. Decimal Point o = ‘
. . 4 C 1 Over ond Undier it ‘ Hl.ltl_! }—’{ i ‘ Set time 10 fo 60 second for change
1281 Start Time ¥i1% LED Out1, Out2, Out3 4z lungzniu 1: Volt Protection o EdP T = No Decimal A Y show Volt and Amp from measured by sort
2 : Current Protection 2: Over limit AR - )
o AV L.0 = Decimal 1 position If set to O : Disable
3 : Inverse Current Protection | | 3 : Under limif 000 = Decimal 2 position
[ 0000 = Decimal 3 position Press Tl 1 time
* Press W& 1 time 00000 = Decimal 4 position v -
000000 = Decimal 5 position 5
9. Over limit setting for Output 2 0000000 = becimal 6 posifion 32, Edit kWh
SPHE SB Volt Profection : 50 to 500V ‘ E'_'H }_H :B‘ Set kWh as required as Table 2.
AV Current Protection : 0.1 fo 9999 A A Y

— Press & 1 time
Press [ 1 time v

v 22. Counter Multiply
10. Under limit setting for Output 2

5 =] L E Volt Profection : 50 to 500V
Current Protection : 0.1 to 9999 A

v Press & 1 time
11. ON Delay Time setting for Output 2

ondc

A Y

Multiply : 1 to 9999999

<

<g

Press & 1 time

!

1 to 3600 Sec
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I SERIAL COMMUNICATION

The KM-22 are Equipped With a RS-485 Series Communication Inferface to Allow

Connection fo Computer or PLCs. MODBUS PROTOCOL is Provided as Standard Communication.

The User Can Connect KM-22 as Network Up to 128 Meters.

Wiring Diagram

Rs-485 [ AF-
Converter | B |-
+

- +] |-
Computer or PLC AlB AlB
KM-22 ID 1 KM-22 ID 2

MODBUS PROTOCOL

This MODBUS PROTOCOL Has Been Implement In Accordance With MODBUS.ORG
MODBUS Application PROTOCOL Specification V1.1 With The Following Conditions Applying.
The Following Conditions Apply Baudrate Can Selected Refer 22. Speed Setting The Format Is
MODBUS RTU Refer 22. Speed Setting The Format Is MODBUS RTU UART Data Can Selected
Refer 23. Communication Setting Data Is Considered To Be Half Duplex Using 2 Wire

Modbus Function code

Function code Operation Brodcast
0x03 Read Holding Registers No
0x04 Read Multiple Registers No
0x06 Preset Single Registers Yes
0x10 Preset Multiple Registers Yes

Modbus Exception code

Code Name Meaning
The function code received in
01 ILLEGAL FUNCTION the query is not an allowable

action for the server (or slave).

The data address received in
02 ILLEGAL DATA ADDRESS |the data field is not an allowable
value for server (or slave).

A value contained in the query
data field is not an allowable
value for server (or slave).

03 ILLEGAL DATA VALUE

Example of a client request and server exception response

Request Response

Field Name (Hex) | Field Name: (Hex)
Slave Address 01 Slave Address o1
Function 04 Function 84
Starting Address Hi 00 Exception Code 02
Starting Address Lo 00 CRC Hi c2
Quantity of Input Reg. Hi 00 CRC Lo C1
Quantity of Input Reg. Lo 1E

CRC Hi 70

CRC Lo 02

A1979 MODBUS 484 KM-22 famsnamalilil
Modbus Table 1

Table 1

Symbol Display Comment
0 === None
! Do Over Volt
2 U Under Volt
3 DUE Over Current
4 Ul‘l[ Under Current
5 -H'- Over kWATT
6 -Hr- Hour Counter
7 -d - Digital Counter

Reg. Address
Contents Format Word | Access | Comment
Decimal Hex
0 0x0 Volt Unsignde int 1 Read Only
1 Ox1 Current Unsignde int 1 Read Only
2 0x2 Current Exponential Unsignde int 1 Read Only
3 0x3 PF Unsignde int 1 Read Only
4 Ox4 Hz Unsignde int 1 Read Only
5 0x5 Peak Volt Unsignde int 1 Read Only
6 O0x6 Peak Current Unsignde int 1 Read Only
7 0x7 Peck Current Exponential Unsignde int 1 Read Only
8 0x8 Previous Fault Alarm 1 Unsignde int 1 Read Only
9 0x9 Previous Fault Alarm 2 Unsignde int 1 Read Only
10 OxA Previous Fault Alarm 3 Unsignde int 1 Read Only
1 0xB Status Digital Counter Unsignde int 1 Read Only
Modbus Table 2
Reg. Address
= 9 Contents Format Word | Access | Comment
Decimal Hex
256 0x100 Watt MSB
Long 2 |Read Only
257 0x101 Watt LSB
258 0x102 VA MSB
Long 2 |Read Only
259 0x103 VA LSB
260 0x104 kwh MSB GeuplEdun
Unsigned Long 2 R/W
261 0x105 kWh LsB 099999999
262 0x106 kWh Exponential MSB 0 : kWh Reg/1
Unsigned Long 2 Read Only
263 0x107 kWh Exponential LSB 1 kWh Reg/10
264 0x108 Peak Watt MSB
Unsigned Long 2 Read Only
265 0x109 Peak Watt LSB
266 Ox10A Hour MSB oot
Unsigned Long 2 R/W
267 0x10B Hour LSB 0-100000
268 0x10C Counter MSB et
Unsigned Long 2 R/W
269 0x10D Counter LSB 099999999
Modbus Table 3
Reg. Address
- 9 Contents Format Word | Access Comment
Decimal Hex
512 0x200 CT Ratio Unsignde int 1 R/W Faein 1-2000
513 0x201 Start Time Unsignde int 1 R/W Farh 1-3600
514 0x202 On Delay 1 Time Unsignde int 1 R/W Fan 0-3600
515 0x203 Off Delay 1 Time Unsignde int 1 R/W fash 0-3600
516 0x204 Function Alarm 1 Unsignde int 1 R/W
517 0x205 On Delay 2 Time Unsignde int 1 R/W Fadn 1-3600
518 0x206 Off Delay 2 Time Unsignde int 1 R/W Farin 0-3600
519 0x207 Function Alarm 2 Unsignde int 1 R/W
520 0x208 On Delay 3 Time Unsignde int 1 R/W Farin 1-3600
521 0x209 Off Delay 3 Time Unsignde int 1 R/W faAn 0-3600
522 0x20A Function Alarm 3 Unsignde int 1 R/W
523 0x20B Counter Filter Unsignde int 1 R/W faan 0-2
524 0x20C Input Delay Time Unsignde int 1 R/W Farh 0-60
525 0x20D Decimal Point Unsignde int 1 R/W Fain 0-6
526 Ox20E Over Limit Alarm 1 MSB Vol ; 50-500v
Unsigned Long 2 R/W Current
527 Ox20F Over Limit Alarm 1 LSB 19999004
528 0x210 Under Limit Alarm 1 MSB Vol + 50-500v
Unsigned Long 2 R/W Current
529 0x211 Under Limit Alarm 1 LSB 1-999900A
530 0x212 Over Limit Alarm 2 MsB Vot 50-500
Unsigned Long 2 R/W Current
531 0x213 Over Limit Alarm 2 LSB 19999004
532 0x214 Under Limit Alarm 2 MSB Vot ; 50-500V
Unsigned Long 2 R/W Current
533 0x215 Under Limit Alarm 2 LSB 1-999900A
534 0x216 kWatt Set point MSB B
Unsigned Long 2 R/W 41971 1-3000000
535 0x217 kwatt Set point LSB
536 0x218 Hour Set point MSB }
Unsigned Long 2 R/W #1367 1-100000
537 0x219 Hour Set point LSB
538 Ox21A Counter Set point MSB .
Unsigned Long 2 R/W G197 1-9999999
539 0x21B Counter Set point LSB
540 0x21C Counter Multiply MSB
Unsigned Long 2 R/W G0 1-9999999
541 0x21D Counter Multiply LSB
545 Ox21E Counter Divisor MSB
Unsigned Long 2 R/W | s 1-9999999
546 0x21F Counter Divisor LSB
547 0x220 Counter Reset Value MSB " ) Counter Reeset
Unsigned Long R/W 9999999
548 0x221 Counter Reset Value LSB ’

How to Reset Peak volt, Current, Total kWatt value
1. Set Parameter  LL-F to be -LLr
2. Stay page shows Peak some of page then press @ + ® hold for 5 seconds

3. When Reset then Parameter CL-F  will be ----

How to Reset Fault Alarm
1. Set Parameter  LL-F to be -LLr
2. Stay Page show Fault Alarm some of page then press ® + ® hold for 5 seconds

3. When Reset then Parameter CL-F  will be ----

How to Reset kWh, Hour Counter, Counter Input
Reset kWh
1. Set Parameter  LL-- to be [L-"'
2. Stay Page show kWh then press ® + ® hold for 5 seconds
3. When Reset then Parameter [L--  will be----
Reset Hour Counter
1. Set Parameter  LL-- to be LL-H
2. Stay Page show Hour Counter then press ® + ® hold for 5 seconds
3. When Reset then Parameter CL--  will be =---

Reset Counter Input

1. Set Parameter  CL-- to be CL-LC
2. Stay Page show Counter Input then press @ +m hold for 5 seconds

3. When Reset then Parameter CL--  will be -=---

Reset kWh, Hour Counter, Counter Input
1. Set Parameter  LL-- to be [L-A
2. Stay Page show kWh, Hour Counter, Counter Input some of page then press ® + ® hold for 5 seconds

3. When Reset then Parameter [{ -~ still be  LCL-A

How to Reset kWh, Hour Counter, Counter Input by External Input
Reset kWh

1. Set Parameter  [L-- to be [L-!'
2. Stay in any Page connect Input follow Fig 5. hold for 3 second

3. When Reset then Parameter CL--  will be =---

Reset Hour Counter
1. Set Parameter  LL-- to be [L-H
2. Stay in any Page connect Input follow Fig 5. hold for 3 second

3. When Reset then Parameter [L-- will be ----

Reset Counter Input
1. Set Parameter  LL-- to be CL-L
2. Stay in any Page connect Input follow Fig 5. hold for 3 second

3. When Reset then Parameter [L-- will be ----

Reset kWh ,Hour Counter ,Counter Input
1. Set Parameter  L[L-- to be [L-A
2. Stay in any Page connect Input follow Fig 5. hold for 3 second

CL-A

3. When Reset then Parameter [L--  still be

SINGLE PHASE kWh-METER WITH VOLTAGE PROTECTION RELAY
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Fig 5. External Input Reset Connection

Input External
Reset 20

21 L o

Table 2.
How to Edit kWh
1. Stay in Menu Parameter page H-'h
2. Press ®+ ®hold for 5 second until PASS il code 5041 press P to slide digits position.
Press F fo comfirm press @ or ® for slide requires value
3. When fill code then press ® until show then pressm or ®
for slide requires value

when finished press ®

How to calcution

Current
Curent = ———=9____

Volt = Volt reg
10 Current Exponential

Hz= _HZReq Power Factor = Power Facforpeg
10 1000
Counter Setting
How to set
Define  Meter 1000 pulse : 1 unit request decimal 1 position delay time to count input Pulse 2 second

Counter Input Filter ( L {F )= { (frequency less than < 10 Hz. for use Function delay )

Delayinput ¢ L idE)=¢ ( Delay input 2 second)
Decimal(.dP)=00 ( Decimal 1 position)
Multiply (C.nbL) =10 ( Decimal 1 position multiply value by 10)
Divisor ( L.d {) = 1000 ( Meter 1000 Pulse )
How fo calculate

When Input 100 Pulse KM-22-1-Series will count 0.1/time if Input 1800 Pulse will show at 1.8

Pulse = 1800

Process Value = ( Pulse x multiply ) / divisor

= (1800 x 10) / 1000

=18 set decimal 1 position = 1.8 unit

Pu .2 o o o
Kk 154w lwsda 4
119 4. faivayasal 0. gndarsitads urreAunns
I.'llﬂaNLWN NTUNN 10400
ns 0-2693-7005, 0-2277-8027 uiind 0-2277-3565
E-mail : sales@primusthai.com
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Il TECHNICAL SPECIFICATION

4

[

Power Supply

110-240 VAC 50-60 Hz

Power Consumption

3.5VA

Display 7-Segment, Size 0.56 Inch
Volt 1 Phase
Volt Range 10-400 VAC
Accuracy Volt +0.5% FS.
Current Connection 1 CT, Direct
Current 1-2000
Input Transformer Ratio
Primary 9999 AMP
Secondary 0.01-5A
Accuracy Current +0.5% FS.
kWh Class 1
Counter Input Dry Contact Max 1k Hz
Reset Input Dry Contact
Output Relay Output SPDT 5A 250VAC / 5A 30VDC

I 96 mm

Protocol MODBUS RTU
Baud Rate 2400, 4800, 9600, 19200,
38400, 57600, 115200 bps

Communication | Parity None, Even, Odd

Stop Bits 1,2

Data Bits 8 Bifs

Support Device Node | 255
Ambient Temperature -10°C to 60°C
Operation Humidity 85 % RH Non-Condensing
Ambient Temperature -20°C to 80°C
Storage Humidity 85 % RH Non-Condensing
Protection Degree IP30
Installation Panel Mounting
Material ABS-VO
Size 96 x 96 x 80 mm.
Weigth 320 g.

I DIMENSION
10 mm.

[ 80 mm.

—992 mm —

Cut Panel

ITTTTTTTI
92 mm ——

I DESCRIPTION

e Voltage range in 1 phase maximum 400 VAC

e Current measure range 0.01-5A show maximum 9999 A
by C.T. Ratio Range 1-2000 (10000/5A)
e kw, kWh, Hour Counter, Counter Display with Relay Output

e Under and Over Voltage and Current Protection Relay

Peak Hold for Maximum voltage, current and kW

Fault Display with Memory
RS-485 Modbus RTU

e LED shows measured value of Phase, Output and Peak
e Manual / Auto Display current and voltage of that phase.

I OPERATION

KM-22 is a measurement and display device for both voltage
and current values in 3 phases. It also displays the values of kW, kwWh,
Hour and Counter. Hour values are the measurement of the working
hours of the electrical system or machines to schedule maintenance.
Counter is the number of products produced. To compare with the
electrical energy (kWh) used to measure energy efficiency In ad-
dition, the peak value of voltage (V), current (A), and power (kW),
can be remembered that can happen To analyze the feasibility of
the electrical system

Voltage Protection Relay can set the voltage to fall or
exceed between 50 to 500 VAC by setting the delay before starting
from 1-3600 seconds (ON Delay Time), but if the phase sequence is
incorrect, the Relay will not work and do not delay. When starting to
work, it will capture the possibility of voltage if the voltage is lower
or higher than the set value. Or the unbalance phase exceeds the
set value or the missing phase. Relay will order OFF within 0-3600
seconds, which can be set to cut fast or slow as needed and display
the reason Display. When the voltage level returns to the set voltage
range, the Relay will return ON again within the set time (ON Delay
Time).

After the KM-22 circuit breaker or Relay OFF, can view the
cause of the Relay OFF from the Display. The graph showing the
operation of the Volt Protection is shown in graph 1.

Graph1 shows Voltage Protection Relay operation

Volt Tsp Tore Ton Tore Ton
Ov —
1 \
Uv
AL ON ON ON
i o Nl o
Suopl Power ON
" | I
- OFF  time (s)

Current Protection Relay can set low current or can be
between 0.1 to 9999A. Set the delay time before starting to run from
1-3600 seconds (ON delay time). When starting, it will catch the
possibility of electricity. If the electricity is higher than that set, the
Relay will order OFF within 0-3600 seconds, which can be set to cut
fast or slow as needed and display the cause at Display. When the
current level returns to the level below the set, Relay will return. ON
again within 1-3600 seconds

After the KM-22 circuit breaker or Relay OFF, can see
the cause of the Relay OFF from the Display or reverse function.
The current protection relay operation graph is shown in graph 2.

Graph 2 show Current Protection Relay operation

Current Tor Tow Tore Ton

Ov —

IS \

AL ON ON ON

OFF } . L time (s)
Supply Power ON }
§ Power
| I =

Relay Output for kW, Hour and Counter

Alarm Relay for kW, Hour, Counter. This can be selected to
act on load contact Which one is

kW Function can set kW 0-100% of Range and set the
delay time before starting from 1-3600 seconds (ON Delay Time)
when starting and then capturing the possibility of kW being used
if the kW value is higher The relay set will order OFF within 0-3600
seconds, which can be set to cut fast or slow as needed. And display
the reason that the Display when the kW level returns to the lower
level than the Relay will refurn ON again within 1-3600 seconds or to
work in the reverse (Inverse Function) is Relay will ON when the kW
value is higher set

Hour Counter Function can set the desired working hours
at the end of the time. Relay sends ON and can be reset to OFF by
pressing the button or using the Terminal Reset PIN.

Counter Function can set the desired amount when the
number is set. Relay will order ON and can reset to OFF by pressing
the button or using Terminal Reset PIN.

Manual and Auto Display

Display of Volt, Amp. kW, kWh, Hour and Counter values
that can be measured in Manual mode, ie Volt, Amp, kW, kWh, Hour
and Counter by pressing Key pad on the device or Auto is Displays
Volt, Amp, kW, kWh, Hour and Counter values. Each phase rotates
all the time. Which can be set to display values from 10 seconds o
60 seconds per phase If you do not want to display Auto, you can
do so by setting the time to 0.

1 conf g1 | vi| 21 |2
2 | Power Supply a2fq2 é’ 22
| — | =1 s [
sz Teeli] 3 [z
Ext : 1224 VDC T
N L1 external ad et b
P 5 |J Reset ofq5 25
v A o] el [
ExtP‘\Z- ﬁg _Z Com Ve Com E E E
N 8 | comv- g 2 28
__L_I | | A
P = 9 |A Xf19 Ercn- 29 St
—  Rrs-ss — — 1
10(8_1 20 |..t-cmi+| 30 T er

LOADS

WARNING
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WUTN

LARIAN Volt, Current, kWh

UARIAN Hz,PFAL volt $5WI9 current

nolfy
L

uanaAn Vo, uamaAn He,
Current, kWh kwh kwh kwh

uARaAKWh, KW, Hour Counter, Digital Counter

udnarn Volt,
Current ., Digital Counter

uanaA Volt,
Current, Hour Counter

uanIA Volt,
Current , Total kW

uanIA Volt,
Curtent , kWh

uARIATPrevious Fault 184 Protection Relay

uanaAN Volt, uARIAN Previous Fault Output 1 UARIAN Previous Fault Output 2 WARNAN Previous Fault Output 3

Current, kWh

uaAIA" Peak Volt, Peak Current, Demand kW

uanIAn Peak Volt,
Peak Current
Demand kw

uanarn Volt,
Current, kWh

NMIUAdLABUFault U84 Volt WAz Current Protection Relay

How to Manual Reset Protection Relay
Press [B hold for 5 second Start Time will back to start again in Start Time phase use for

delay detect time of voltage, current and KWATT Protection in this time LED Outl, Out2, Out3 will flash

until Start Time run out and check Volt, current, KWATT in case Output Function in one of relay equal to

Disable Output that relay will not operate in Start Time. It made LED Outl, Out2, Out3 will not flash

OPTION

KM-22-1-P9-A [ [ |[ ]

|

OPTION

None

B Alarm Relay 2

(o] Alarm Relay 3

M RS-485

www.primusthai.com
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B CONFIGURATION

) I SERIAL COMMUNICATION

The KM-22 are Equipped With a RS-485 Series Communication Inferface to Allow
Connection fo Computer or PLCs. MODBUS PROTOCOL is Provided as Standard Communication.
The User Can Connect KM-22 as Network Up to 128 Meters.

g ] iVisor :
Show Measurement Value DFdE 0 to 3600 Sec L d Y] m Divisor : 1 fo 9999999

ALY ALY A Y

Press ] hold 2 second v Press W 1 time Press B 1 time

Wiring Diagram

|
|

I}

L
Computer or PLC AlB AllE
KM-22 ID 1| [ KM-22 ID 2

I
e

ru m Reset Value : 0 to 9999999

v Press W& 1 time Press T 1 time

CTratio range 1 fo 2000 m

AV A Y Select Type and Function of Alarm Relay

>
<

T T Alarm Function MODBUS PROTOCOL
_ This MODBUS PROTOCOL Has Been Implement In Accordance With MODBUS.ORG
1 10 3600 Sec Type 0 Ei“’b'e ---- :Disable MODBUS Application PROTOCOL Specification V1.1 With The Following Conditions Applying.
AV ? ll:ls;lsr;verse ; chll:]rﬁ -CLr :Enable The Following Conditions Apply Baudrate Can Selected Refer 22. Speed Setting The Format Is
Press ﬂ 1 fime 3+ Counter Press 1 time MODBUS RTU Refer 22. Speed Setting The Format Is MODBUS RTU UART Dafa Can Selected
Refer 23. Communication Setting Data Is Considered To Be Half Duplex Using 2 Wire.
* * Press &L 1 time * Modbus Function code
“ Select Type and Function of Alarm Relay rL-F -fir ---- :Discble Funcfion code Operation Brodcast
N 14 kwatt setting for Outputs ] A “Cir bl Yo
co KWatt Protection : 1 to 3,000 kWatt — 02 Read Mulfile Regiters o
A Y 0x06 Preset Single Registers Yes
T — Alarm Function ox10 Preset Multiple Registers Yes

v Press H 1 time

Type : Disable

Modbus Exception code

Code Name Meaning

: Over and Under limit

0
1: Volt Protection 1
2 : Current Protection 2: Over limit
3 : Inverse Current Protection| | 3 : Under limit

(- L Press & 1 time
+ Press W&l 1 fime v Q : Clear Hour Counter

H
fiL-C :Clear Counter Input
_ R

Hour Set point : 1 to 100,000

L
]
x
3

The function code received in
o1 ILLEGAL FUNCTION the query is not an allowable
action for the server (or slave).

Y ---- :Disable

AV CL-'" :Clear kWh

>
<
Ll
o

'

'
Ll
e
)

<«

The data address received in
02 ILLEGAL DATA ADDRESS | the data field is not an allowable
value for server (or slave).

A value contained in the query
03 | ILLEGAL DATA VALUE  |data field is not an allowable

oo .
250 Volt Protection : 50 fo 500V oPC ! m Counter Set point : 1 o 99999999 s g:?r:f:x:pi:w coumer value for server (or dave).
AV Current Protection : 0.1 to 9999 A A Y Example of a client request and server exception response
Press [ 1 fime Press Gl 1 fime Press I 1 time [Roame T oo ]
v v Field Name (Hex) | Field Name (Hex)
SFII [l Volt Protection : 50 to 500V d3 3 1 o 3600 Sec Function 04 | Function 84
L 150 SR s 1] | swooe _ _
Ay Current Profection : 0.1 t0 9999 A A Y Addr e ! Seffing Device Address 1 fo 255 Starfing Address Hi 00 | Bxception Code 02
— v Starting Address Lo 00 CRC Hi c2
v Press ﬂ' 1 fime v Press ﬂ.‘ 1 fime Press H 1 time Quantity of Input Reg. Hi 00 CRC Lo cl
o nes oFd3 orosses “bAUd > 9500 | SO e :
AN ALY 2400 bps 19200 bps 115200 bps
ALY
[— . [r— X 4800 bps 38400 bps
v Press @ 1 fime \ Press &L 1 time 9600 bps 57600 bps

1 - 0: Disable v
010 3600 Sec F VM. cusncy < 10  onloct sy
A

v ALY 21 Max. frequency TkHz ( Proximity )

fo— == ( n 15 : none parity, 1 stop bit
Press J& 1 time ‘ LD'“'W n IS‘ £
ALY

Lo

: even parity, 1 stop bit
o 15 : odd parity, 1 stop bit
ncS : none parity, 2 stop bit
ECS : even parity, 2 stop bit

m Delay input :0to é0sec. (CiF=1) oc’S : odd parity, 2 stop bit
Press [ 1 time
Press W&l 1 time V

[ * (o1 AoDisply ]
e 0 : Disabl
typ isable ‘ AUED ‘ Set time 10 to 60 second for change

Press W@ 1 time

Select Type and Function of Alarm Relay

>
<

m

1: Volt Protectionv ; g::: ;’:ﬂdf Under Iimit [dF‘ T = No Decimal = A Y = show Volt and Amp from measured by sort

§ E:rerres:gj::::l:;fecﬁon 3 : Under limit ALY EE: Decin'lml ! posiﬂfo‘n If set to 0 : Disable
L0l = Decimal 2 position
0000 = Decimal 3 position —

Press [l 1 time EEEED o fposiﬁcn Press W& 1 time
Do000 ~ ey e ozEdtiwh ]
0000000 = pecimal 6 position
BPHE 55 Volf Protection : 50 to 500V ‘ E'_‘H }_H :D‘ Set kwh as required as Table 2.

M Current Protection : 0.1 to 9999 A AV

AV —
Press W&l 1 time

=TI “ Volt Protection : 50 to 500V

Current Protection : 0.1 fo 9999 A

v Press & 1 time

1 1o 3600 Sec

Press & 1 time

Multiply : 1 fo 9999999

Press H 1 time
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MODBUS table of KM-22 from as follow

Modbus Table 1

Reg. Address
- 9 Contents Format Word Access | Comment
Decimal Hex
0 0x0 Volt Unsignde int 1 Read Only
1 Ox1 Current Unsignde int 1 Read Only
2 Ox2 Current Exponential Unsignde int 1 Read Only
3 0x3 PF Unsignde int 1 |Read Only
4 Ox4 Hz Unsignde int 1 Read Only
5 Ox5 Peak Volt Unsignde int 1 Read Only
6 Ox6 Peak Current Unsignde int 1 Read Only
7 0x7 Peak Current Exponential Unsignde int 1 Read Only
8 0x8 Previous Fault Alarm 1 Unsignde int 1 Read Only
9 0x9 Previous Fault Alarm 2 Unsignde int 1 Read Only
10 OxA Previous Fault Alarm 3 Unsignde int 1 Read Only
1Al OxB Status Digital Counter Unsignde int 1 Read Only
Modbus Table 2
Reg. Address
Contents Format Word | Access |Comment
Decimal Hex
256 0x100 Watt MSB
Long 2 Read Only
257 0x101 Watt LSB
258 0x102 VA MSB
Long 2 Read Only
259 0x103 VA LSB
260 0x104 kwh MsB SouanlEFus
Unsigned Long 2 R/W
261 0x105 kwh LsB 0-99999999
262 0x106 kwh Exponential MSB 0': kWh Reg/1
Unsigned Long 2 Read Only
263 0x107 kwh Exponential LSB 1 kWh Reg/10
264 0x108 Peak Watt MSB
Unsigned Long 2 |Read Only
265 0x109 Peak Watt LSB
266 Ox10A Hour MSB Gourlidu
Unsigned Long 2 R/W
267 0x10B Hour LSB 0-100,000
268 0x10C Counter MSB ol
Unsigned Long 2 R/W
269 0x10D Counter LSB 0-99999999
Modbus Table 3
Reg. Address
Contents Format Word | Access Comment
Decimal Hex
512 0x200 CT Ratio Unsignde int 1 R/W A 1-2000
513 0x201 Start Time Unsignde int 1 R/W Farin 1-3600
514 0x202 On Delay 1 Time Unsignde int 1 R/W farn 0-3600
515 0x203 Off Delay 1 Time Unsignde int 1 R/W i 0-3600
516 0x204 Function Alarm 1 Unsignde int 1 R/W
517 0x205 On Delay 2 Time Unsignde int 1 R/W feAn 1-3600
518 0x206 Off Delay 2 Time Unsignde int 1 R/W Faan 0-3600
519 0x207 Function Alarm 2 Unsignde int 1 R/W
520 0x208 On Delay 3 Time Unsignde int 1 R/W Farn 1-3600
521 0x209 Off Delay 3 Time Unsignde int 1 R/W Fapn 0-3600
522 Ox20A Function Alarm 3 Unsignde int 1 R/W
523 0x20B Counter Filter Unsignde int 1 R/W Farn 0-2
524 0x20C Input Delay Time Unsignde int 1 R/W Faen 0-60
525 0x20D Decimal Point Unsignde int 1 R/W Fan 07
526 Ox20E Over Limit Alarm 1 MSB Vol 50-500v
Unsigned Long 2 R/W Current
527 Ox20F Over Limit Alarm 1 LSB 1-999900A
528 0x210 Under Limit Alarm 1 MSB Vok + E0-600
Unsigned Long 2 R/W Current
529 0x211 Under Limit Alarm 1 LSB 1-999900A
530 0x212 Over Limit Alarm 2 MSB Vot + 50-500v
Unsigned Long 2 R/W Current
531 0x213 Over Limit Alarm 2 LSB 1-999900A
532 0x214 Under Limit Alarm 2 MSB Volt : 50-800v
Unsigned Long 2 R/W Current
533 0x215 Under Limit Alarm 2 LSB 1-999900A
534 0x216 kWatt Set point MSB .
Unsigned Long 2 R/W #1441 1-3000000
535 ox217 kWatt Set point LSB
536 0x218 Hour Set point MSB .
Unsigned Long 2 R/W f9p 1-100000
537 0x219 Hour Set point LSB
538 Ox21A Counter Set point MSB .
Unsigned Long 2 R/W 9P 1-99999999)
539 0x21B Counter Set point LSB
540 0x21C Counter Multiply MSB
Unsigned Long 2 R/W | 1-99999999)
541 0x21D Counter Multiply LSB
545 Ox21E Counter Divisor MSB
Unsigned Long 2 R/W [ 1-99999999)
546 Ox21F Counter Divisor LSB
547 0x220 Counter Reset Value MSB nsoned L ) W Counter Reeset
nsigned Long ¥
548 0x221 Counter Reset Value LSB oo
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Table 1

Symbol Display Comment
0 === None
! Do Over Volt
2 Ul'lu Under Volt
3 DUE Over Current
4 UI‘II‘: Under Current
5 -H'- Over kWATT
6 - H)’ = Hour Counter
7 -d - Digital Counfer

How to Reset Peak volt, Current, Total kWatt value
1. Set Parameter  LL-P to be -L[iLr
2. Stay page shows Peak some of page then press @ +® hold for 5 seconds

3. When Reset then Parameter LL-F  will be ----

How to Reset Fault Alarm
1. Set Parameter  LL-F to be -L[iLr
2. Stay Page show Fault Alarm some of page then press @ + ® hold for 56 seconds
3. When Reset then Parameter LL-F  will be ----
How to Reset kWh, Hour Counter, Counter Input
Reset kWh
1. Set Parameter  LL-- to be CL-"'
2. Stay Page show kWh then press ® + ® hold for 5 seconds
3. When Reset then Parameter [L--  will be----
Reset Hour Counter
1. Set Parameter  LL-- to be CL-H
2. Stay Page show Hour Counter then press ® + ® hold for 5 seconds
3. When Reset then Parameter [L--  will be ----
Reset Counter Input

1. Set Parameter LL-- tobe L[L-L
2. Stay Page show Counter Input then press @ +m hold for 5 seconds

3. When Reset then Parameter [L--  will be ----

Reset kWh, Hour Counter, Counter Input
1. Set Parameter  LL-- to be [L-A

2. Stay Page show kWh, Hour Counter, Counter Input some of page then press @ + ® hold for 5 seconds

3. When Reset then Parameter [} -- st be  LL-

How to Reset kWh, Hour Counter, Counter Input by External Input
Reset kWh

1. Set Parameter  LL-- to be CL-"'
2. Stay in any Page connect Input follow Fig 5. hold for 3 second

3. When Reset then Parameter LL--  will be ===~

Reset Hour Counter

1. Set Parameter  LL-- to be LL-H

2. Stay in any Page connect Input follow Fig 5. hold for 3 second

3. When Reset then Parameter [L-- will be ----

Reset Counter Input
1. Set Parameter  LL-- to be [L-T
2. Stay in any Page connect Input follow Fig 5. hold for 3 second

3. When Reset then Parameter CL-- wil be ----

Reset kWh Hour Counter .Counter Input
1. Set Parameter  [L-- to be [L-
2. Stay in any Page connect Input follow Fig 5. hold for 3 second

3. When Reset then Parameter LL-- stil be CL-A

Fig 5. External Input Reset Connection

Input External
Reset 4

S

Table 2.
How to Edit kWh

1. Stay in Menu Parameter page H-'h

2. Press ®+ Mhold for 5 second until PASS il code 5041 press P to slide digits position.
Press F fo comfirm pressm or ® for slide requires value
3. When fill code then press ® until show then press@ or m

for slide requires value

when finished press B

How to calcution

Volt = % Current = %_‘
10 Current Exponential
1
Hz = _HZReg Power Factor = Power Factor peg
10 1000

Operation Process Output Volt

Fail  Relay Output OFF
Display *-PH-"

Wait Start Time chss

Fail Relay Output OFF
Display L 123"

Relay Output OFF

Fail
<, .
Display *-b-"

_Fail . Relay Output OFF

Counter Setting

How to set

Define  Meter 1000 pulse : 1 unit request decimal 1 position delay time fo count input Pulse 2 second

Counter Input Fitter ( £ F )= (frequency less than < 10 Hz. for use Function delay )
Delayinput ¢ L. idE)=1¢ ( Delay input 2 second)
Decimal (C.dP)=00 ( Decimal 1 position)
Multiply (EUL) =10 ( Decimal 1 position multiply value by 10)
Divisor ( [.d iLf) = 1000 ( Meter 1000 Pulse )
How to calculate

When Input 100 Pulse  KM-22-1-Series will count 0.1/time if Input 1800 Pulse will show at 1.8

Pulse = 1800

Process Value = ( Pulse x multiply ) / divisor

= (1800 x 10) / 1000

=18 sef decimal 1 position = 1.8 unit
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