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Il TECHNICAL SPECIFICATION

Il DESCRIPTION

* KM-21 is voltage(V), current(A) meter with protection relay
for Over-Under for 3 phases.

¢ \oltage Range 20-500 VAC.

e Current Range 0.01- 5A. show value maximum 9,999 A by CT
Ratio Range 1-2000 (10000/5A).

e Under and Over Voltage, Phase Sequence, Phase Loss ,
Phase Asymmetry.

® Under and Over Current Protection Relay

e Peak Hold for Maximum of voltage and current.

¢ Fault Display with Memory.

* RS-485 MODBUS RTU.

o LED show the operation of Output and Peak.

¢ Manual/Auto Display current and voltage value in each phase.

Graph2 Current Protection Relay operation
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Display in Manual and Auto

Display Volt, Amp from measure.lt can do in Manual mode is press to see value Volt, Amp
by pressing Key pad on device or Auto is show Volt, Amp of each phase circulating all the time by
user can set to show from 10 seconds to 60 seconds per phase. If user do need to show value in auto
mode it can can do by setting time to be 0.

P1 Y
S1||[S2

2
LOADS

S1] |82
L1

o
= ]
= -

lower level from setting then relay will back to on again in 1-3600 second. Vg - VOVQl =73V | Vs - Vavgl =37V | Ve - nggl =398V

73
%UBL = 100 X 5g7— =37%

After KM-21 cut circuit or Relay OFF can browse to see the cause of 183

Relay OFF incident from display or operate in Reverse Function.

Graph shows Current Protection Relay operation as graph 2.
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: : Phaseloss : I :
230 £15% VAC 50-60 Hz I OPERATION , o ) |l
Power Supply TR I | This function will check voltage value of each phase in case that |
t OO . .
= I KM-21 is measure and display device for voltage and current I KM-21 read voltage value one in each phase has value equal to 0 Volt. It will I 00000000000 0000O0 00O
Power Consumption 2.5VA | | . . | 12345678 910111213 14151617 18
Display 7-Segment, Size 039 Inch I in 3 phase all in one. It come with Voltage Protection Relay and Current |  delay OFF Delay time then Output will operate. I
Vot 3 Phoso : Relay to protect over-under voltage, phase loss, Unbalance Phase and : * Remark: Phaseloss can check in case that motor load has not operated yet. : W v ow EE &R B
o o o o o o
Volt Range 20-500 VAC | Phase sequence. It can remember maximum peak of voltage and current I I flg;cmnfuwoltage 4 mL—lnput |
Accuracy Volt *0.5% FS. | that happens for analyze how is system going. | Stand-by Sequence I
Current Connection 3 CT, Direct I | This function will check voltage value of each phase in case that I Eﬁgﬁig'f Ol 2 0
| Voltage Protection Relay can set Over-Under for 20-500VAC | . . . | Power 5AI250VA.  5A250VA 3
Current 1-2000 I I voltage or current of each phase after finish Start time phase. Output Relay will I ?upplxl d 121
f - in one of each phase or all 3 phase. User set delay time before start 8l 0P 8l o
Input Transformer Ratio I P P Y | not operate until value will be in Output Relay can operate as graph 3. I L N depepdefe AB
Primary 9999 AMP | operation for 1-3600 seconds (ON Delay Time) but phase sequence is | |
I . ) I I 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Secondary 0.01-5A | not correct. Relay will not operate and do not delay when it start to operate | Graph 3 show Stand-by Sequence of voltage operation. | 000000000000000000
Accuracy Current $0.5% FS. | itwill detect voltage. If voltage lower or over setting value or unbalance % I Voltage I .
Tso Tore Ton a
Output Relay Output SIPDIT &3 ZBOYAC |/ &R SOVRC : over than setting or phase loss. Relay will command OFF in 0-3600 sec. : ov B : u=-
s CRERS KL I which can set to cut fast or slow as demand and show the cause of incident I I WARNING
2400, 4800, 9600, 19200, R . ) \;
Baud Rate 38400, 57600, 115200 b I on display. When voltage level back to setting range. Relay will back to ON I I
i G AR . . ! Y !
Communication | Parity None, Even, Odd I again in setting Time (ON Delay Time) after KM-21 cut circuit or Relay OFF I T Y I
=i 35§ g
Stop Bits 1,2 I then can browse to see cause of Relay OFF incident from display. Graph I 51 53 28 I 3
: | . | |
Data Bits 8 Bits I shows Voltage Protection Relay as graph 1. I AL on oN | ORDERING CODE
Support Device Node 255 I Graph 1 shows Voltage Protection operation I OFF _-_ time © I
n 9 ¢ OPTION SUPPLY
Ambient Temperature -10°C to 60°C I Volt I I
. — | e | Povjer ON | KM-21-DI -A [ [ ] -
Operation Humidity 85 % RH Non-Condensing | o | Supply Power I
Com g = I -
Ambient Temperature -20 C to 80 C I \ | —] OFF time (s) | |
Storage Humidity 85 % RH Non-Condensing I +— I I OPTION SUPPLY.
Protection Degree IP30 : w I % Unbalance Voltage calculation : None None | 230 VAC
; — |
Installation DIN-RAIL
- | fime © | This function will check voltage of each phase compare with average | B | Alam Reloy 2 118 | 115 VAC
Material AEY | | voltage of all 3 phase has the difference more than % Unbalance from setting | M| Rrs-a85
Size 90 x 180 x 61.5 mm. | AL ON ON ON | or not. If it has value more than setting it will delay OFF Delay time then Output |
Weigth 200 g. | - OFF - OFF -_ time © | Relay will stop operation. Calculate % Unbalance (%UBL) follow as formula 1 |
| ] | when value from measuring more than Ub value from setting will made Output |
I DIMENSION @unauazsilsng I supply Power ON | Relay stop operation(OFF) and the screen will show signal -tb-. I
) | I | |
] OFF_ time (s) v
| 150 | - 5 : : %UBL = 100X 22 ™ V= (et @ :
64.5 ave
Ceeceecececcceecee RERE 312mm. | 51 mm. I Current Protection Relay can set low current or over between 0.1 to 9999 A. | g g 3 |
o 7”“ 48.2 mm ’| | Set delay time before start operation from 1-3600 seconds (ON Delay Time) when | MD is maximum absolute value of difference value of voltage of each phase with average voltage. |
£ f ,,,,,,,,,,,, — . . : : : . I I
E it start operation. It will detect current if current is over than value from settin
5] £ T | P g | VD = Max( |Va - Vavgl,l Vb - Vavg|,| Ve - Vavgl ) @ |
2 . | relay will command OFF in 0-3600 seconds which can set to cut slow or fast as | |
< v
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 I i i i @ 1 o | _ o U _ _ _ - I
LOCREO0OCEIRISEISEO0 L H ¥ i | demand and show the cause of incident on display. When current level back to : IBENY MNPNAT Ub = 20 % UazA VGVQ" 183 V. Vg=110 V. \p = 220, Ve = 220 I
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waneA VoltL-L) Avg, Current Avg

UARIAN Volt ufaz Phase , Current ufas Phase

UARIAT Volt Phase2-Phased

uanaAn Volt Phasel-Phase2

udnar Volt Phasel-Phased

uAnIATPrevious Fault U84 Protection Relay, 11 Volt 35WIN Current, Hz

WAMANLL Volt 55139 Current Phase 1 UWAMYANLL Volt §:WIN3 Current Phase 2 WAAYAIYY Volt 521319 Current Phase 3

uanIA" Hz

UANIAN Peak Volt UAAZ Phase, Peak Current uiay Phase

uARIA" Peak Volt Phase 2,
Peak Current Phase 2

uanaA Peck Volt Phase 1,
Peak Current Phase 1

uamAPeak Volt Phase 3, Peak Current Phase 3

MIUALABUFault U84 Volt uaz Current Protection Relay

N0 3 i

7% Manual Reset Protection Relay

natlu @ A1eld 5 il start Time aznduinBusulnidaanan start Time 14dmin
MUIAINIAI TN Volt , Current Tuehaliantl LED Outl, Out2 aznssiy
"‘JHMLIW“]]"NL’)G'] Start Time LLaZVT’Wﬂ']';‘m?’J"“JaﬂU Volt , Current
Tunseili Output Function fladvils Wil Disable Output fuazlivihanilugha

1781 Start Time ¥l LED Out1, Out2 azlingzwsy

38019 Reset AN Peak volt, Current

ee

1. $9A" Parameter CL-P WAy -CLr

Se

2. fiaveg Page wanana Peak vihlantimile udanaty @+ 8 Al 5 Funil
4 v “
3. 1A Reset L&A Parameter LL-F qziflu ----

38n13 Reset A1 Fault Alarm

v
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1. f9An Parameter £L-F Mmfly -Cir
% ' o v A % | o ¥y _a A
2. fiavat] Page UARAINA Foult Alarm i lantivil udnoLju @+ ®Ael 5 i

3. 1in Reset U&1AN Parameter CL-P quiflu ----

H CONFIGURATION
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Measurement Display

y

AV

Show Measurement Value

12. Under limit setting for Output 2

A/

natlu @ A2 Jund

SPLZ a.

A

<

Volt Protection : 50.0 to 500.0V
Current Protection : 0.1 to 999.0A

A4

notlu T 1 ASs

1. CT Ratio (For KM-21)

13. ON Delay Time setting for Output 2

Cefp |

ALY

CTratio range 1 to 2000

;

Ond?

v

1 o 3600 Sec

\4

Nzl 1 A33

2. Start Delay Time

\/

IR RIGES

1 o 3600 Sec

A Y

14. OFF Delay Time setting for Output 2

 / notlu I 1 A

;

gFde

v

0 to 3600 Sec

3. Function Setting for Output1

\

notju I 1 A%

(OPF 1o 1]

A Y

Select Type and Function of Alarm Relay

15. Unbalance Voltage Setting

TT—

cz
o

>
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i Setting 184 % Unbalance @15

neragauussnulninaasszunln
Unbalance : 0.0 to 50.0

Alarm Function

Type

1 : Volt Protection
2 : Current Protection

3 : Inverse Current Protection

0 : Disable

1: Over and Under limit
2 : Over limit

3 : Under limit

\4

natju B&@ 1 ASs

16 Clear Peak Volt,Current and kWatt

=
CL- -LLr

>
<

---- :Discble

-CLr :Enable

% natju @1 A

\J

netju W& 1 A

4.Stand-by Sequence

17. Clear Previous Fault

SER | OFF : Disable

A ¥ ON : Enable

AV

] -
LL‘F LLr

>
<

---- :Disable

-CLr :Enable

 / noatlu @1 A%

naty &1 A5

el

5. Over limit setting for Output 1

18. RS-485 Address

A Y

Volt Protection : 50.0 fo 500.0V
Current Protection : 0.1 to 999.0 A

Addr

v

Setting Device Address 1 fo 255

navu
v g

A4

natlu I& 1 A5

6. Under limit setting for Output 1

19. RS-485 Baud Rate

A Y

Volt Protection : 50.0 to 500.0V
v Current Protection : 0.1 fo 999.0 A

v notlu @1 A%

| bAUd | 3600

Baud rate

2400 bps 19200 bps 115200 bps
4800 bps 38400 bps

9600 bps 57600 bps

7. ON Delay Time setting for Output 1

A4

notlu IG& 1 A5

A Y

1 to 3600 Sec

20. Communication Stop bit/Parity bit

/ natlu @1 A%

8. OFF Delay Time setting for Output 1

0 to 3600 Sec

A Y

ALY

n {5 : none parity, 1 stop bit
E !5 : even parity, 1 stop bit
o 15 : odd parity, 1 stop bit
nZ5 : none parity, 2 stop bit
EC5 : even parity, 2 stop bit
o5 : odd parity, 2 stop bit

L/ natlu @ 1 A%

natlu I& 1 A5

21. Auto Display

9. Function Setting for Output 2

[CPFe o 1]

\3

Select Type and Function of Alarm Relay

I —

Alarm Function

AV

flAan 10 B 60 Funiidmsunlaaunns
uandAn Volt uaz Amp Ainlalinnudnsu
ynaailu 0 : Disable

Type

1 : Volt Protection :
2 : Current Protection

3 : Inverse Current Protection

0 : Disable
: Over and Under limit

2 Over limit
3 : Under limit

% notlu @ 1 A%

10. Over limit setting for Output 2

OFF : Disable

\2 ON : Enable

A4

natlu @1 A%

11. Over limit setting for Output 2

v

Volt Protection : 50 to 500V
M Current Protection : 0.1 to 9999 A

natly W&l 1 A%
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I SERIAL COMMUNICATION (sdoans)

The KM-21 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.

Wiring Diagram

+ |-
Computer or PLC AlB AlB

KM-21 ID 1| [ KM-21 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

o1

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

02

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

03

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

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 cl
Quantity of Input Reg. Lo 1E

CRC Hi 70

CRC Lo 02

aa 3 J

IFTNITATUIUAN

Volt = Vol reg
10

c A Current g
urrent = Current Exponential

10

Hz = Hz Reg

10
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A1974 MODBUS 284 KM-21 fannsnenalalil
Modbus Table 1

Qv
O w2
[ V)

Over Volt Phase 1, 3

ow
@ 2
@ v3

Over Volt Phase 1,2, 3

Qv
Owvs

Under Volt Phase 1

Own
Ovs

Under Volt Phase 2

U

Ow
Qv

Under Volt Phase 3

20

U

Qv
@ v2
O vs

Under Volt Phase 1, 2

21

L

Ow
Qv
Qv

Under Volt Phase 2, 3

22

U

ow
O vz
@ v3

Under Volt Phase 1, 3

23

Qv
Qv

Under Volt Phase 1,2, 3

24

@
Ocs

Over Current Phase 1

25

Oa
Ocs

Over Current Phase 2

26

ca
c
=

Oc
@ c3

Over Current Phase 3

27

[
C
™

@c
@
Ocs

Over Current Phase 1, 2

28

ca
c
F

Oca

c3

Over Current Phase 2, 3

Reg. Address
= Contents Format Word Access | Comment
Decimal Hex
0 0x0 Volt (L-1) Avg Unsignde int 1 |Read Only
1 0x1 Volt L1-12 Unsignde int 1 |Read Only
2 ox2 Volt 12-13 Unsignde int 1 Read Only
3 0x3 Volt L1-13 Unsignde int 1 Read Only
4 0x4 Volt Phase 1 Unsignde int 1 Read Only
5 0x5 Volt Phase 2 Unsignde int 1 Read Only
6 0x6 Volt Phase 3 Unsignde int 1 |Read Only
7 0x7 Current Avg Unsignde int 1 |Read Only
8 0x8 Current Phase 1 Unsignde int 1 Read Only
9 0x9 Current Phase 2 Unsignde int 1 |Read Only
10 OxA Current Phase 3 Unsignde int 1 |Read Only
1 0xB Current Exponential Unsignde int 1 Read Only
12 0xC Hz Unsignde int 1 Read Only
13 OxD Peak Volt Phase 1 Unsignde int 1 Read Only
14 OxE Peak Volf Phase 2 Unsignde int 1 |Read Only
15 OxF Peak Volf Phase 3 Unsignde int 1 Read Only
16 0x10 Peak Current Phase 1 Unsignde int 1 |Read Only
17 0x11 Peak Current Phase 2 Unsignde int 1 Read Only
18 0x12 Peak Current Phase 3 Unsignde int 1 |Read Only
19 0x13 Peak Current Exponential Unsignde int 1 Read Only
20 0x14 Previous Fault Alarm 1 Unsignde int 1 |Read Only
21 0x15 Previous Fault Alarm 2 Unsignde int 1 Read Only
Modbus Table 2
Reg. Add
.eg ross, Contents Format Word | Access | Comment
Decimal Hex
256 0x100 CT Ratio Unsignde int 1 R/W i 1-2000
257 0x101 Start Time Unsignde int 1 R/W Fapn 1-3600
258 0x202 On Delay 1 Time Unsignde int 1 R/W Fn 1-3600
259 0x203 Off Delay 1 Time Unsignde int 1 R/W Far 0-3600
260 0x204 Function Alarm 1 Unsignde int 1 R/W
261 0x205 On Delay 2 Time Unsignde int 1 R/W i 1-3600
262 0x206 Off Delay 2 Time Unsignde int 1 R/W i 0-3600
263 0x207 Function Alarm 2 Unsignde int 1 R/W
264 0x208 Unbalance Unsignde int 1 R/W Fasin 0-500
265 0x209 Over Limit Alarm 1 Unsignde int 1 RIW | o
266 0x20A Under Limit Alarm 1 Unsignde int 1 R/W o
267 0x20B Over Limit Alarm 2 Unsignde int 1 R/W e
268 | oxoc Under Limit Alarm 2 Unsignde int | 1 RW | oo
Table 1
Symbol Display Comment
0 -==- None
1 - PH‘ Phase Sequence
[
2 L ] Phase 1 Loss
3 |'_ - E'- Phase 2 Loss
4 |'_ -- 3 Phase 3 Loss
5 L IE" Phase 1.2 Loss
6 |'_ - 83 Phase 2,3 Loss
7 |'_ ]— 3 Phase 3,1 Loss
8 |'_ ;’E' 5' Phase 1,2,3 Loss
9 - Ub - Unbalance
@ v
10 [R[N]N] O w2 Over Volt Phase 1
Owvs
Ow
1 DUU Qv Over Volt Phase 2
Owvs
Ow
12 R[] O w2 Over Volt Phase 3
@3
(2%
13 Juu Q2 Over Volt Phase 1, 2
Owvs
Ow
14 i Q2 Over Volt Phase 2, 3
@3

www.primusthai.com

29

@
@®cs

Over Current Phase 1, 3

30

@
@ c3

Over Current Phase 1, 2, 3

31

@
Ocs

Under Current Phase 1

32

Oa
Q2
Ocs

Under Current Phase 2

33

Oca
Oc2
@cs

Under Current Phase 3

34

@c
Ocs

Under Current Phase 1, 2

35

Oca
@cs

Under Current Phase 2, 3

36

@c
@ c3

Under Current Phase 1, 3

37

@
@c3

Under Current Phase 1, 2, 3

Primus
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Il TECHNICAL SPECIFICATION

RS Peak
485 Hold

oltage|
Relay

vo0e

urrent
Relay

voe 0000

Power Supply

230 £15% VAC 50-60 Hz

115 £15% VAC

Power Consumption

2.5VA

Display 7-Segment, Size 0.56 Inch,
Volt 3 Phase
Volt Range 20-500 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.
Output Relay Output SPDT 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 Bits
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 72 x 72 x 80 mm.
Weigth 275 g.
B DIMENSION cunmuazgsho
10 mm.
} 72 mm. ] | 80 mm. ] } 68 mm
Cut Panel

ITTTTTTTI
—-2068 mm ——

Din Rail

I DESCRIPTION

* KM-21 is voltage(V), current(A) meter with protection relay
for Over-Under for 3 phases.

¢ Voltage Range 20-500 VAC.

e Current Range 0.01- 5A. show value maximum 9,999 A by CT
Ratio Range 1-2000 (10000/5A).

e Under and Over Voltage, Phase Sequence, Phase Loss ,
Phase Asymmetry.

® Under and Over Current Protection Relay

e Peak Hold for Maximum of voltage and current.

¢ Fault Display with Memory.

* RS-485 MODBUS RTU.

o LED show the operation of Output and Peak.

e Manual/Auto Display current and voltage value in each phase.

Il OPERATION

KM-21 is measure and display device for voltage and current
in 3 phase all in one. It come with Voltage Protection Relay and Current
Relay to protect over-under voltage, phase loss, Unbalance Phase and
Phase sequence. It can remember maximum peak of voltage and current

that happens for analyze how is system going.

Voltage Protection Relay can set Over-Under for 20-500VAC
in one of each phase or all 3 phase. User set delay time before start
operation for 1-3600 seconds (ON Delay Time) but phase sequence is
not correct. Relay will not operate and do not delay when it start to operate
it will detect voltage. If voltage lower or over setting value or unbalance %
over than setting or phase loss. Relay will command OFF in 0-3600 sec.
which can set to cut fast or slow as demand and show the cause of incident
on display. When voltage level back to setting range. Relay will back to ON
again in setting Time (ON Delay Time) after KM-21 cut circuit or Relay OFF
then can browse to see cause of Relay OFF incident from display. Graph
shows Voltage Protection Relay as graph 1.

Graph 1 shows Voltage Protection operation

Volt
Tso Torr Ton Torr Ton
Ov —
1 \
Uv
fime (s)
AL ON ON ON
/- -
Power ON
Supply Power
|

Current Protection Relay can set low current or over between 0.1 to 9999 A.

Set delay time before start operation from 1-3600 seconds (ON Delay Time) when

it start operation. It will detect current if current is over than value from setting
relay will command OFF in 0-3600 seconds which can set to cut slow or fast as
demand and show the cause of incident on display. When current level back to
lower level from setting then relay will back to on again in 1-3600 second.

After KM-21 cut circuit or Relay OFF can browse to see the cause of
Relay OFF incident from display or operate in Reverse Function.

Graph shows Current Protection Relay operation as graph 2.

o Zo i
MDY UINENAT Ub = 20 % UazAn V,

Graph2 Current Protection Relay operation

Current

Tso Tore Ton Tore Ton
Ov —

1A ;i
Uv
AL ON ON ON
- -
Power ON

Supply Power
/I -

Phaseloss

This function will check voltage value of each phase in case that
KM-21 read voltage value one in each phase has value equal to 0 Volt. It will
delay OFF Delay time then Output will operate.

* Remark: Phaseloss can check in case that motor load has not operated yet.

Stand-by Sequence
This function will check voltage value of each phase in case that
voltage or current of each phase after finish Start time phase. Output Relay will

not operate until value will be in Output Relay can operate as graph 3.

Graph 3 show Stand-by Sequence of voltage operation.

Voltage
T Tore Ton
Ov ——
Uv
o >0
Bo5% 28
AL ON ON
o N o
Power ON
Supply Power
| -

% Unbalance Voltage calculation

This function will check voltage of each phase compare with average
voltage of all 3 phase has the difference more than % Unbalance from setting
or not. If it has value more than setting it will delay OFF Delay time then Output
Relay will stop operation. Calculate % Unbalance (%UBL) follow as formula 1
when value from measuring more than Ub value from setting will made Output
Relay stop operation(OFF) and the screen will show signal -tb-.

\%
%UBL = 100X 722 M v o atbtle ) @
avg avg 3
MD is maximum absolute value of difference value of voltage of each phase with average voltage.

VMmD = Max( |Va - Vavgl,l Vb - Vavgl,l Ve - Vavgl ) @

vg= 183 V., Vg=110 V, Vj, = 220, V; = 220

Va-Van|=73V |Vb-Van|=37V |VC‘ngg|=39.8V

o 73 o
%UBL = 100 X—]83 =37%

THREE PHASE METER WITH VOLTAGE PROTECTION RELAY

Display in Manual and Auto

Primus

Us

er Manual

Display Volt, Amp from measure.It can do in Manual mode is press to see value Volt, Amp

by pressing Key pad on device or Auto is show Volt, Amp of each phase circulating all the time by

user can set to show from 10 seconds to 60 seconds per phase. If user do need to show value in auto
mode it can can do by setting time to be 0.

Fuse
—

L=
N
0230V~ £15%

0115V~ £15%
50-60Hz

Com

NC

SIEIEIEIEIE

|
Power
Supply

J—

NO
—o

A—
RS-485 Morsin
B p—

3
ouT13

nput

Max.

5AI250V~ = CT3-|

I
NEEBEBEEE
|

ATl

Fuse
—vi| D =T —2
@ —
o Fuse
s v.|pI=PP—
% Fuse
5 vs| Pl=—e
c —
ol VN @
o |~ |
Com @
=
OUTZYNC]
i (57
s2
st]p1
s2
S1lp1
S2

WARNING

® Tomi

Max. 500 V2 CAT Il

OPTION

KM-21-P7 -A [ ]
[

nEED

SUPPLY

OPTION

SUPPLY

None

Nonej

230 VAC

Alarm Relay 2

115

115 VAC

RS-485
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UARIAN Volt(L-L) Avg, Current Avg

UAMIAN Volt uRAz Phase , Current URaz Phase

UARIAN VoltL-L) Avg, Current Avg UANYAN Volt Phasel, Current Phasel UARIAT Volt Phase2, Current Phase2

noll nolfy oy
Wow Bo ¥ LR

udnar Volt Phase2-Phased

uAMIAN Volt Phase, Current Phase3 uaAIA Volt Phasel-Phase2

uanaA Volt Phasel-Phased

udnIATPrevious Fault U84 Protection Relay, 34 Volt 95WIN Current, Hz

ootju

L]
ooy antlu
LR LN
UARIAINL Volt 7519 Cument Phase 1 WAMMAIM Volt $51379 Current Phase 2 UAMIANLH Volt 521919 Current Phase 3
UAAIAN Hz
\ \ .
uandIA1 Peak Volt WAy Phase, Peak Current WAaz Phase
e oty oty
] " ®
UARIA VoltL-L) Avg, Curent Avg uanaA Peak Volt Phase 1, uanaA Peck Volt Phase 2,
Peck Current Phase 1 Peck Current Phase 2

uansAPeak Volt Phase 3,
Peak Current Phase 3

N1sUASLABUFauUlt 184 Volt Waz Current Protection Relay

w0 3 Gui

7% Manual Reset Protection Relay

‘ Y gy s = ‘ o A ya ) Ve .
navu @ A9l 5 il start Time AznduuFuALINLIIGIAT Start Time 13y

LAINSATIATLNIYILES Vot , Current lusfaaiaanil LED Outl, Out2 aznszwisu
QUNLAAINIAN Start Time WaZYINNN9MIIRa@aL Volt , Current 1uﬂi‘tﬁﬁ Output Function
ilaimils wihfiu Disable Output Ftfuarlsiailugaanan start Time vinli

LED Out1, Out2 azlangewsu

H CONFIGURATION
V2R

THREE PHASE METER WITH VOLTAGE PROTECTION RELAY

Measurement Display

y

AV

Show Measurement Value

12. Under limit setting for Output 2

natlu @ A2 Jund

A/

Volt Protection : 50.0 to 500.0V
Current Protection : 0.1 to 999.0A

SPLZ a.

A

<

\ notlu T 1 ASs

1. CT Ratio (For KM-21)

13. ON Delay Time setting for Output 2

e )
L CTratio range 1 fo 2000

1 o 3600 Sec

;

Ond?

v

Nzl 1 A33

ALY

2. Start Delay Time

v IR RIGES

1 o 3600 Sec

A Y

14. OFF Delay Time setting for Output 2

 / notlu I 1 A

0 to 3600 Sec

;

gFde

v

3. Function Setting for Output1

v notju I 1 A%

m Select Type and Function of Alarm Relay

A Y

15. Unbalance Voltage Setting

i Setting 184 % Unbalance @135y

cz
o

neragauussnulninaasszunln
Unbalance : 0.0 to 50.0

>
<

T — Alarm Function

Type 0 : Disable
1: Over and Under limit

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

natju B&@ 1 ASs

\4

16 Clear Peak Volt,Current and kWatt

---- :Discble

-CLr :Enable

=
CL- -LLr

>
<

% natju @1 A

I RIGES

\J

4.Stand-by Sequence

17. Clear Previous Fault

SER | OFF : Disable

A ¥ ON : Enable

AV

---- :Disable

] -
LL‘F LLr

-CLr :Enable

>
<

v noatlu @1 A%

v
o

naty &1 A5

y i

5. Over limit setting for Output 1

18. RS-485 Address

Current Protection : 0.1 to 999.0 A

A Y

Setting Device Address 1 fo 255

Addr

v

natlu I& 1 A5

6. Under limit setting for Output 1

19. RS-485 Baud Rate

Volt Protection : 50.0 to 500.0V
A

ALY Current Protection : 0.1 fo 999.0 A

v notlu @1 A%

I s m Baud rate
‘ bAUd ‘ 360 D‘ 2400 bps 19200 bps 115200 bps
A Y
AV 4800 bps 38400 bps
9600 bps 57600 bps

7. ON Delay Time setting for Output 1

notlu IG& 1 A5

A4

1 1o 3600 Sec

A Y

/ natlu @1 A%

8. OFF Delay Time setting for Output 1

0 to 3600 Sec

A Y

20. Communication Stop bit/Parity bit
n {5 : none parity, 1 stop bit

- —-
E !5 : even parity, 1 stop bit

ALY

o 15 : odd parity, 1 stop bit
nc5 : none parity, 2 stop bit
EC5 : even parity, 2 stop bit
oc5 : odd parity, 2 stop bit

L/ natlu @ 1 A%

v natlu I& 1 A5

21. Auto Display

9. Function Setting for Output 2

m Select Type and Function of Alarm Relay
A

\3

[NTNG] <o = A a. o d
AUED AIAIAT 10 D9 60 Indmiuiasunig

' o o o
ALY uangAn Volt uaz Amp finlalinnudnsu
ynaailu 0 : Disable

T Alarm Function

Type 0 : Disable

: Over and Under limit

1 : Volt Protection :
2 : Current Protection 2 : Over limit
3

3 : Inverse Current Protection : Under limit

% notlu @ 1 A%

10. Over limit setting for Output 2

OFF : Disable

\2 ON : Enable

natlu @1 A%

A4

11. Over limit setting for Output 2

M Current Protection : 0.1 to 9999 A

cAHZ Volt Protection : 50 to 500V
A

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I SPH | Volt Protection : 50.0 fo 500.0V
I A
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

natly W&l 1 A%
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I SERIAL COMMUNICATION (nséoans)

The KM-21 are Equipped With a RS-485 Series Communication Interface 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

l E Re-485 | A -
d !J Converter -
'\’ + |- +
Computer or PLC AlB AlB
KM-21 ID 1 KM-21 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
o1 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
03 ILLEGAL DATA VALUE data field is not an allowable
value for server (or slave).

Example of a client request and server exception response

Request Response

Field Name (Hex) | Field Name (Hex)
Slave Address o1 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

38n15 Reset A1 Peak volt, Current

v
oo

1. A1 Parameter CL-P du -Cir
2. fiavag] Page wandna Peak niilantimils udanetly @ + @ Aneld 5 Jundt

o v 1 <
3. Ll Reset Ua1A" Parameter [L-P auiflu ----

38n19 Reset A1 Fault Alarm

v
<o

1. fwAn Parameter CL-F iy -Cir

% ' v v A @ i o ¥y _a  a
2. M2BE Page WAANKA Fault Alarm i lantimil LLmﬂﬂﬂqM ®+® AWlE 5 U7
3. \ila Reset W&IAN Parameter £L-P aziflu ----

ABneAUILAT

Volt = Voltreg
10

Current ¢
Current = ———9

Current Exponential
1

Hz = HZReg
10
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Modbus Table 1

Qv
O vz
@3

Over Volt Phase 1, 3

@i
@ v

Over Volt Phase 1,2, 3

Qv
Owvs

Under Volt Phase 1

Ow
Owvs

Under Volt Phase 2

Ow
Owv2
@ v

Under Volt Phase 3

20

@i
Q2
Owvs

Under Volt Phase 1, 2

21

U

Ow

V3

Under Volt Phase 2, 3

22

i

Qv
@3

Under Volt Phase 1, 3

23

U

Qv
[ BV

Under Volt Phase 1,2, 3

24

c3
c
™

@c
Ocs

Over Current Phase 1

25

ca

r
[N]

Oci
@
Ocs

Over Current Phase 2

26

3
C
[

Oci
Oc2
@cs

Over Current Phase 3

27

ca

O

o

@c

c3

Over Current Phase 1, 2

28

3
c
[l

Oci
@cs

Over Current Phase 2, 3

Reg. Address
S Contents Format Word | Access | Comment
Decimal Hex
0 0x0 Volt (L-1) Avg Unsignde int 1 |Read Only
1 ox1 Volt L1-12 Unsignde int 1 Read Only
2 0x2 Volt 12-13 Unsignde inf 1 |Read Only
3 0x3 Volf L1-L3 Unsignde int 1 Read Only
4 0x4 Volt Phase 1 Unsignde int 1 Read Only
5 0x5 Volt Phase 2 Unsignde int 1 |Read Only
6 X6 Volt Phase 3 Unsignde int T |Read Only
7 0x7 Current Avg Unsignde inf 1 Read Only
8 0x8 Current Phase 1 Unsignde int 1 Read Only
9 0x9 Current Phase 2 Unsignde int 1 |Read Only
10 OxA Current Phase 3 Unsignde inf 1 Read Only
1l 0xB Current Exponential Unsignde int 1 Read Only
12 oxC Hz Unsignde int 1 Read Only
13 0xD Peak Volf Phase 1 Unsignde inf 1 Read Only
14 OxE Peak Volt Phase 2 Unsignde int 1 Read Only
15 OxF Peak Volt Phase 3 Unsignde int 1 Read Only
16 0x10 Peak Current Phase 1 Unsignde int 1 Read Only
17 0x11 Peak Current Phase 2 Unsignde int 1 Read Only
18 0x12 Peak Current Phase 3 Unsignde int 1 Read Only
19 0x13 Peak Current Exponential Unsignde int 1 Read Only
20 0x14 Previous Fault Alarm 1 Unsignde inf 1 Read Only
21 0x15 Previous Fault Alarm 2 Unsignde int 1 Read Only
Modbus Table 2
Reg. Add
& == Contents Format Word | Access | Comment
Decimal Hex
256 0x100 CT Ratio Unsignde inf 1 R/W Farh 1-2000
257 0x101 Start Time Unsignde int 1 R/W Farin 1-3600
258 0x202 On Delay 1 Time Unsignde int 1 R/W #1aAn 1-3600
259 0x203 Off Delay 1 Time Unsignde inf 1 R/W Farh 0-3600
260 0x204 Function Alarm 1 Unsignde int 1 R/W
261 0x205 On Delay 2 Time Unsignde inf 1 R/W Farn 1-3600
262 0x206 Off Delay 2 Time Unsignde int 1 R/W Fain 0-3600
263 0x207 Function Alarm 2 Unsignde int 1 R/W
264 0x208 Unbalance Unsignde int 1 R/W Farin 0-500
265 0x209 Over Limit Alarm 1 Unsignde int 1 R/W e
266 Ox20A Under Limit Alarm 1 Unsignde int 1 RIW | oo
267 0x20B Over Limit Alarm 2 Unsignde int 1 R/W P
268 | 0x20C Under Limit Alarm 2 Unsignde int | RIW | s oo
Table 1
Symbol Display Comment
0 -==- None
1 - PH- Phase Sequence
2 ,'_ l‘ - Phase 1 Loss
3 |'_ - E- Phase 2 Loss
4 |'_ == 3 Phase 3 Loss
5 |'_ )E' Phase 1,2 Loss
6 L- E'EJ Phase 2.3 Loss
7 ,'_ - 3 Phase 3,1 Loss
8 Lig3 Phase 12,3 Loss
9 - Ub - Unbalance
(C 2%
10 Do Owve Over Volt Phase 1
Ows
Ow
n Ouw [CAV) Over Volt Phase 2
Owvs
Ow
12 Do O w2 Over Volt Phase 3
@
@ Vi
13 Do @2 Over Volt Phase 1, 2
Owvs
Oow
14 Do [ AV) Over Volt Phase 2, 3
@3

29

@c
@cs

Over Current Phase 1, 3

30

@c
@cs

Over Current Phase 1,2, 3

31

s
]
™

@c
Oc
Ocs

Under Current Phase 1

32

s
]
Ol

Oci
@2
Ocs

Under Current Phase 2

33

s
]
™

Oa
@c3

Under Current Phase 3

34

@ci
Ocs

Under Current Phase 1, 2

35

Oa
@c3

Under Current Phase 2, 3

36

@ci
@cs

Under Current Phase 1, 3

37

@c
Qc
@c3

Under Current Phase 1,2, 3

Primus

P 133 lnasia avifm

119 4. fainvayasal 0. gnaa1sINASE WINAULAY

LUAAULAY NFILMN 10400

s 0-2693-7005, 0-2277-8027 wiln 0-2277-3565
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KM-21-p9

KM-21-P9

b2 G G (B B &

Il TECHNICAL SPECIFICATION

' KM-21-P9

Peak
Hold

voae

oltage| urrent
Relay Relay

000 o

Power Supply

230 £15% VAC 50-60 Hz

115 £15% VAC

Power Consumption

2.5VA

Display 7-Segment, Size 0.56 Inch,
Volt 3 Phase
Volt Range 20-500 VAC
Accuracy Volt +0.5% FS.
Current Connection 3 CT, Direct
Current 1-2000
Input Transformer Ratio
Primary 9999 AMP
Secondary 0.01-5A
Accuracy Current +0.5% FS.
Output Relay Output SPDT 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 Bits
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-V0
Size 96 x 96 x 80 mm.
Weigth 300 g.
I DIMENSION
10 mm.

I 96 mm. i [ 80 mm.

P—92 mm, ———

Cut Panel

Din Rail

ITTTTTTI
F—92 mm ——

I DESCRIPTION

o KM-21 is voltage(V), current(A) meter with protection relay
for Over-Under for 3 phases.

¢ Voltage Range 20-500 VAC.

e Current Range 0.01- 5A. show value maximum 9,999 A by CT
Ratio Range 1-2000 (10000/5A).

e Under and Over Voltage, Phase Sequence, Phase Loss ,
Phase Asymmetry.

® Under and Over Current Protection Relay

e Peak Hold for Maximum of voltage and current.

e Fault Display with Memory.

* RS-485 MODBUS RTU.

o LED show the operation of Output and Peak.

e Manual/Auto Display current and voltage value in each phase.

Il OPERATION

KM-21 is measure and display device for voltage and current
in 3 phase all in one. It come with Voltage Protection Relay and Current
Relay to protect over-under voltage, phase loss, Unbalance Phase and
Phase sequence. It can remember maximum peak of voltage and current

that happens for analyze how is system going.

Voltage Protection Relay can set Over-Under for 20-500VAC
in one of each phase or all 3 phase. User set delay time before start
operation for 1-3600 seconds (ON Delay Time) but phase sequence is
not correct. Relay will not operate and do not delay when it start to operate
it will detect voltage. If voltage lower or over setting value or unbalance %
over than setting or phase loss. Relay will command OFF in 0-3600 sec.
which can set to cut fast or slow as demand and show the cause of incident
on display. When voltage level back to setting range. Relay will back to ON
again in setting Time (ON Delay Time) after KM-21 cut circuit or Relay OFF
then can browse to see cause of Relay OFF incident from display. Graph
shows Voltage Protection Relay as graph 1.

Graph 1 shows Voltage Protection operation

Volt
Tso Torr Ton Torr Ton
Ov —
1 \
Uv
fime (s)
AL ON ON ON
/- -
Power ON
Supply Power
|

Current Protection Relay can set low current or over between 0.1 to 9999 A.

Set delay time before start operation from 1-3600 seconds (ON Delay Time) when

it start operation. It will detect current if current is over than value from setting
relay will command OFF in 0-3600 seconds which can set to cut slow or fast as
demand and show the cause of incident on display. When current level back to
lower level from setting then relay will back to on again in 1-3600 second.

After KM-21 cut circuit or Relay OFF can browse to see the cause of
Relay OFF incident from display or operate in Reverse Function.

Graph shows Current Protection Relay operation as graph 2.

Graph2 Current Protection Relay operation

Current

Teo Torr Ton Torr Ton
Ov —

1l \
Uv
AL ON ON ON
- -
Power ON

Supply Power
| -

Phaseloss

This function will check voltage value of each phase in case that
KM-21 read voltage value one in each phase has value equal to 0 Volt. It will
delay OFF Delay time then Output will operate.

* Remark: Phaseloss can check in case that motor load has not operated yet.

Stand-by Sequence
This function will check voltage value of each phase in case that
voltage or current of each phase after finish Start time phase. Output Relay will

not operate until value will be in Output Relay can operate as graph 3.

Graph 3 show Stand-by Sequence of voltage operation.

Voltage
Teo Tore Ton
Ov —
Uv
o )
5 2% 28
AL ON ON
o N o
Power ON
Supply Power
| I, - e

% Unbalance Voltage calculation

This function will check voltage of each phase compare with average
voltage of all 3 phase has the difference more than % Unbalance from setting
or not. If it has value more than setting it will delay OFF Delay time then Output
Relay will stop operation. Calculate % Unbalance (%UBL) follow as formula 1
when value from measuring more than Ub value from setting will made Output
Relay stop operation(OFF) and the screen will show signal -tb-.

v
%UBL = 100X 22 M y Vot Vbt

Vavg avg = ( 3 @

MD is maximum absolute value of difference value of voltage of each phase with average voltage.
YD = Max( |Va - Vavgl,l Y% - Vavg|,| Ve - Vavgl ) ®

FDENY YINFIAN Ub = 20 % WAZAN Vo= 183V, Vo=110V, Vp = 220, Ve = 220

vg
VG_VOVg|=73V |Vb'Va\/g|=37V |Vc'vavg|=39.8v

o 73 oo
%UBL = 100 X_183 =37%

THREE PHASE METER WITH VOLTAGE PROTECTION RELAY

Display in Manual and Auto

Primus
User Manual

Display Volt, Amp from measure.It can do in Manual mode is press to see value Volt, Amp

by pressing Key pad on device or Auto is show Volt, Amp of each phase circulating all the time by

user can set to show from 10 seconds to 60 seconds per phase. If user do need to show value in auto

mode it can can do by setting time to be 0.

Fuse

N

[e]=]~]o]o]=]e]~]~

=
o

Power
Supply

0230V +15%
O 115V~ £15%

50-60Hz

AT

RS-485

B__1

ouT1
Max
5A/250V

ouT2
Max.
5A/250V~

oM 1| vy
no[75] &
o— 12| £ v,
NC 3
z
13| 3 vs
— =
Com
14| b=V
| oo
NO
o— 15 rc-rs-
e 16 5 cT3+
17| § cm2
E
| =]
18| Q cra+
miE
19| = cn
20 chu_CT1+
Vs

nEEED

VAN

WARNING

KM-21-P9 -A [ [_]

OPTION SUPPLY
OPTION SUPPLY
None None| 230 VAC
Alarm Relay 2 115 115 VAC
RS-485

21 N—T—o
22 |28
23 |£251
24
25 =
|26 ST
127 52
| 28| S
129 52
30 SiC
LOADS
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v
AUIN

UARIAN Volt(L-L) Avg, Current Avg

UARIAN Volt usiay Phase , Current

M-21-P9

usay Phase

uamaA VoltL-L) Avg, Current Avg

ot

uamIA Volt Phase3, Current Phase3

udnar Volt Phasel-Phased

®ow

uanaA Volt Phasel, Current Phasel

udnaA Volt Phasel-Phase2

uamIA Volt Phase2, Current Phase2

udnaA Volt Phase2-Phased

uAnIATPrevious Fault U84 Protection Relay, 11 Volt 35WIN Current, Hz

uamaA Hz

U&RIAN Peak Volt uAaz Phase, Peak Current W@y Phase

udn3APeak Volt Phase 3,
Peak Current Phase 3

uanaA Peak Volt Phase 1.
Peck Current Phase 1

N1sUALARUFaUlt 4849 Volt Waz Current Protection Relay

3% Manual Reset Protect

‘ v gy s = ) o A ye ) Ve o
naly @ A3 5 T Start Time AznduunFUAUlNNA" Start Time 1ddm3L
MIAINTATIATLN9YINTLARS Volt , Current Tua919a11 LED Outl, Out2 92n3enay

ion Relay

uanIAn Peak Volt Phase 2,
Peak Current Phase 2

UNLAAINIIAN Start Time WaZYINNN9MIIa@aL Volt , Current Tunadlfi Output Function

T SV , ¥ L \ e
firlmAInila L Disable Output fatiuas luvineuluanaian Start Time vinli

LED Outl, out2 2z lsnsznidy

H CONFIGURATION
kv-21ESlD

THREE PHASE METER WITH VOLTAGE PROTECTION RELAY

Measurement Display

\

o

A

o

[N}

<

o

Show Measurement Value

12. Under limit setting for Output 2

A/

natlu @ A2 Jund

Volt Protection : 50.0 to 500.0V
Current Protection : 0.1 to 999.0A

SPL2 0.

A

<

\ notlu T 1 A5

1. CT Ratio (For KM-21)

13. ON Delay Time setting for Output 2

CTratio range 1 to 2000

1 o 3600 Sec

;

Ond?

v

v

Nzl 1 A33

v natlu BG&@ 1 A5

1 to 3600 Sec

14. OFF Delay Time setting for Output 2

v notlu I 1 A

0 to 3600 Sec

;

grde

v

3. Function Setting for Output1

notlu I 1 A%

OPF |

A

v

Select Type and Function of Alarm Relay

15. Unbalance Voltage Setting

i Setting 184 % Unbalance @135y

cz
o

neragauussnulninaasszunln
Unbalance : 0.0 to 50.0

>
<

TT—

Alarm Function

Type

1: Volt Protection
2 : Current Protection
3 : Inverse Current Protection

0 : Disable
1: Over and Under limit

2 : Over limit
3 : Under limit

natju B&@ 1 S

Y

16 Clear Peak Volt,Current and kWatt

---- :Disable

-CLF :Enable

=
CL- -LLr

>
<

+ natju @1 A

I RIGES

Y

4.8tand-by Sequence

17. Clear Previous Fault

5t

A

>

:

£ OFF : Disable
ON : Enable

o

: Disable

] -
LL‘F LLr

-CLr :Enable

>
<

notlu I@ 1 A%

v
o

naty &1 A5

y

5. Over limit setting for Output 1

18. RS-485 Address

A

;

\2

ES Volt Protection : 0.0 fo 500.0V

Current Protection : 0.1 to 999.0 A

Setting Device Address 1 fo 255

Addr

v

natlu I& 1 A5

A4

6. Under limit setting for Output 1

19. RS-485 Baud Rate

SPL

g

v

9 Volt Protection : 50.0 to 500.0V

Current Protection : 0.1 fo 999.0 A

L/ notju @1 A%

I o m Baud rate
‘ bAUd 360 D‘ 2400 bps 19200 bps 115200 bps
A Y
A 4800 bps 38400 bps
9600 bps 57600 bps

7. ON Delay Time setting for Output 1

notlu I& 1 A5

A4

1 to 3600 Sec

20. Communication Stop bit/Parity bit

v natlu @1 A%

8. OFF Delay Time setting for Output 1

0 to 3600 Sec

r {5 : none parity, 1 stop bit
y E !5 : even parity, 1 stop bit
AV | ) .
o 15 : odd parity, 1 stop bit
nc5 : none parity, 2 stop bit
EC5 : even parity, 2 stop bit
o5 : odd parity, 2 stop bit

v natlu @1 A%

v natlu B& 1 A5

21. Auto Display

9. Function Setting for Output 2

OPF2

v

Select Type and Function of Alarm Relay

I —

Alarm Function

flAan 10 B 60 Funiidmsunlaaunns
uangAn Volt uaz Amp Ainlalunnudnsu
ynaailu 0 : Disable

Type

1 : Volt Protection :
2 : Current Protection
3 : Inverse Current Protection

- o

w N

: Disable

: Over and Under limit
: Over limit

: Under limit

% notlu @ 1 A%

10. Over limit setting for Output 2

Sebd

<<~

CHEF OFF : Disable
ON : Enable

A4

natlu I@ 1 A%

11. Over limit setting for Output 2

SPHC

\2

50

Volt Protection : 50 to 500V
Current Protection : 0.1 to 9999 A

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| SPH |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

notly W&l 1 A5
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I SERIAL COMMUNICATION

The KM-21 are Equipped With a RS-485 Series Communication Interface 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

+]| |- +| |-

Computer or PLC AlB AlB
KM-21 ID 1| [ KM-21 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
the query is not an allowable
action for the server (or slave).

o1 ILLEGAL FUNCTION

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 alowable
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 01
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 Cl
Quantity of Input Reg. Lo 1E

CRC Hi 70

CRC Lo 02

38n15 Reset A1 Peak volt, Current

v

1. fapn Parameter CL-P ldflu -Cir
o ' v v 4 o I o ¥y _a A
2. m'ﬂ\i'ﬂ% che LAANNA Peak Wuqimwquuq Ll,a?ﬂﬂﬂ'll a+® W’N\l'l 5 UM

3. 118 Reset ud2An Parameter CL-P quflu ----

38n19 Reset A1 Fault Alarm

v
<o

1. fAn Parameter CL-F iy -Cir
9 ' v v 4 v | v ¥y _a a
2. mmaq Page wandNg Fault Alarm wuﬂmmm‘wuﬂ LLa?ﬂﬂﬂqM &+ ™ ﬂ']\ﬂ,'] 5 UM

3. \ila Reset W&IAN Parameter LL-P aziflu ----

ABN9AUILAN

Volt = Volt reg
10

Current
Current = ———— 9

Current Exponential

Hz = Hz Reg
10
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Modbus Table 1

Qv
O w2
@ v

Over Volt Phase 1, 3

[
@ 2
[C VA

Over Volt Phase 1,2, 3

Qv
O vs

Under Volt Phase 1

Own
Owvs

Under Volt Phase 2

U

Ow
@ v

Under Volt Phase 3

20

U

[
@ 2
Owvs

Under Volt Phase 1, 2

21

Limg

Ow
@ 2
@ v

Under Volt Phase 2, 3

22

U

v
Owv2
@ v

Under Volt Phase 1, 3

23

[V
@ v

Under Volt Phase 1,2, 3

24

@c
Ocs

Over Current Phase 1

25

Oa
Ocs

Over Current Phase 2

26

ca
c
=

Oa
@cs

Over Current Phase 3

27

[
cC
™

@
@2
Ocs

Over Current Phase 1, 2

28

]

(]

o

Oa

c3

Over Current Phase 2, 3

Reg. Address
= Contents Format Word Access | Comment
Decimal Hex
0 0x0 Volt (L-1) Avg Unsignde int 1 |Read Only
1 0x1 Volt L1-12 Unsignde int 1 |Read Only
2 ox2 Volt 12-13 Unsignde int 1 Read Only
3 0x3 Volt L1-13 Unsignde int 1 Read Only
4 0x4 Volt Phase 1 Unsignde int 1 Read Only
5 0x5 Volt Phase 2 Unsignde int 1 Read Only
6 0x6 Volt Phase 3 Unsignde int 1 |Read Only
7 0x7 Current Avg Unsignde int 1 |Read Only
8 0x8 Current Phase 1 Unsignde int 1 Read Only
9 0x9 Current Phase 2 Unsignde int 1 |Read Only
10 OxA Current Phase 3 Unsignde int 1 |Read Only
1 0xB Current Exponential Unsignde int 1 Read Only
12 0xC Hz Unsignde int 1 Read Only
13 OxD Peak Volt Phase 1 Unsignde int 1 Read Only
14 OxE Peak Volf Phase 2 Unsignde int 1 |Read Only
15 OxF Peak Volf Phase 3 Unsignde int 1 Read Only
16 0x10 Peak Current Phase 1 Unsignde int 1 |Read Only
17 0x11 Peak Current Phase 2 Unsignde int 1 Read Only
18 0x12 Peak Current Phase 3 Unsignde int 1 |Read Only
19 0x13 Peak Current Exponential Unsignde int 1 Read Only
20 0x14 Previous Fault Alarm 1 Unsignde int 1 |Read Only
21 0x15 Previous Fault Alarm 2 Unsignde int 1 Read Only
Modbus Table 2
Reg. Ad
o9 cress Contents Format Word | Access | Comment
Decimal Hex
256 0x100 CT Ratio Unsignde int 1 R/W fadn 1-2000
257 0x101 Start Time Unsignde int 1 R/W Farin 1-3600
258 0x202 On Delay 1 Time Unsignde int 1 R/W e 1-3600
259 0x203 Off Delay 1 Time Unsignde int 1 R/W Farin 0-3600
260 0x204 Function Alarm 1 Unsignde int 1 R/W
261 0x205 On Delay 2 Time Unsignde int 1 R/W fadn 1-3600
262 0x206 Off Delay 2 Time Unsignde int 1 R/W a1 0-3600
263 0x207 Function Alarm 2 Unsignde int 1 R/W
264 0x208 Unbalance Unsignde int 1 R/W Fur 0-500
265 0x209 Over Limit Alarm 1 Unsignde int 1 R/IW i,
266 Ox20A Under Limit Alarm 1 Unsignde int 1 R/W CZ:‘;M”;?S“WO
267 0x208 Over Limit Alarm 2 Unsignde int 1 RIW | oo
268 0x20C Under Limit Alarm 2 Unsignde int 1 R/W e
Table 1
Symbol Display Comment
o] === None
1 = PH' Phase Sequence
2 ,‘_ l- - Phase 1 Loss
3 ,‘_ - E" Phase 2 Loss
4 L-- 3 Phase 3 Loss
5 L h?' Phase 1,2 Loss
6 ,‘_ - EB Phase 2,3 Loss
7 Li-3 Phase 3,1 Loss
8 |‘_ IE‘ 3 Phase 12,3 Loss
9 - Uh- Unbalance
" (%
10 R [NTN] O v2 Over Volt Phase 1
Owvs
Ow
n Do [ RV Over Volt Phase 2
Ows
Ow
12 L O v2 Over Volt Phase 3
@ v3
o
13 Do Qv Over Volt Phase 1, 2
Owvs
Ow
14 Do @ 2 Over Volt Phase 2, 3
@3

www.primusthai.com

29

[
C
™

@®c
@®cs

Over Current Phase 1, 3

30

@®c
@®cs

Over Current Phase 1, 2, 3

31

@®c
Ocs

Under Current Phase 1

32

Oa
@
Ocs

Under Current Phase 2

33

Oa
Oc2
@®cs

Under Current Phase 3

@
Ocs

Under Current Phase 1, 2

35

Oa
@®c3

Under Current Phase 2, 3

36

@
@®cs

Under Current Phase 1, 3

37

@®c
@®c3

Under Current Phase 1, 2, 3

Primus

P 133 lnasia avifm
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