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Il TECHNICAL SPECIFICATION (nouauimmesinumaiin

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

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 o 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.

B DIMENSION cunnuazgisho

I 96 mm

80 mm.

—92 mm —

Cut Panel

ITTTTTTTI
—92mm ——

M DESCRIPTION (nouauiis)

thunisinuseaulninluszuuln 1 wla ligean 400 vac

#1UN1TIANTZUA 0.01-5 A, LAANAINTZUAZIARLH 9999 A
ImeiEiny C.T. Ratio Range 1-2000 (10000/5A)
kw, kWh, Hour Counter, Counter Display with Relay Output

Under and Over Volt and Current Protection Relay
Peak Hold for Maximum UB4UIIAY, NTZUA UAT KW

Fault Display with Memory

RS-485 Modbus RTU

LED uamarniinliaas Phase, Output 1Az Peck

Manual / Auto Display Anszuauazusaiiiniinuaamadiy

Il OPERATION (nsvinanw)

KM-22-1-P9 Lﬂugﬂﬂimﬁma:uammaﬁv’qﬂ'%mﬁu wazngzua iy
1 la BnfauandAnag kW, kwh, Hour ez Counfer #3eidarn Hour 1funns
Sndhluansvinuresssun i vidairiesinsiitadmuniian Maintenance
du Counter HunnstiusuAudinaneenunls WenBeufousud e
i kwhy ﬁgniﬁ'ﬂ,ﬂ Funsintsrandnmlunnslimasanu uananniiu
A11"9091AN Peak AAAVBIUTINU (V), NTZUA (A), uazAraalnin kwy,
fReIulE WediasziaanuTuldaess sl

Voltage Protection Relay anunsasamlnlanvidaiiuls szmine 50
400 VAC TneiiaamihananneuBuvieuiaus 1-3600 31t (ON Delay Time)
wrdaAualigniied Relay azluvineuuazluvuiam ilaisurinauudn
azduanuule sl Srusedusiniy w?agqﬂfhmﬁr%ﬂ% veaina
liaunad FuefiFusimants vdamaanmne Relay azds OFF nnefluiia
0-3600 3Nt FeanunsnaaliiFnE s AmuAudeInis UATUANIATND)
7 Display Lﬁm:ﬁuLmﬁfuﬂﬁuLﬁi'h@jf;hmmﬁuﬁ%ﬂﬁ Relay 92NALUNN ON anass
meflunaniaals ©oN Delay Time)

VAN KM-22-1-P9 R9AT %5 Relay OFF UAY @usnisens
AunnUad Relay OFF 1han Display NTIWLaAINI9vineIuaad Volt Protection
LARIFINTINT 1

N9MANT uanINISiUaag Voltage Protection Relay

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

Curent Protection Relay anunsaseAnnszuas visaifuldssming 0.1
349999 A AarAtauELYn LA RLA 1-3600 FunT (ON Delay Time)
HeBurinnuudnzduanuiuliveanssualnin ﬁwnsumiﬂﬂwqmdﬂﬁﬁyﬁﬁ
Relay az&a OFF nnelunan 0-3600 it FeanunsndesinGmsednliany
ANUADING LLa:LLammmaﬁ Display Lﬁm:ﬁum:Lmﬂé'm%@ji:ﬁurﬁﬁn'iﬁ
FFS Relay axndLIn ON BnAfanielunan 1-3600 Funil

WNAIN KM-22-1-P9 R943% 138 Relay OFF Wad a1unsnidannanig
494 Relay OFF 1#97n Display viaavineuludnuusnduiu (Reverse Function)
N3 MLAAINI9YINNNLABY Current Protection Relay WARIAY el 2

ns A2 uARINITYINeIUURY Current Protection Relay

CUTI’QQT Tors Ton Tore Ton

Ov —
1 \
Uv
AL ON ON ON
i o Nl oo
Power ON
Supply Power
| -

Relay Output for kW, Hour W@z Counter

Alarm Relay @5l kW, Hour, Counter tianunsaidenTiivinmiiiilunns
fare Load 1 lnsmilade

KW Function #11904aAN KW 0-100 % of Range WAAANIAMLAN
AouBuvhnulAFaus 1-3600 3unit (ON Delay Time) laBuvhnuudiaziy
pnufultaes kw Aldow $1an kw Qmiﬁﬁ%@ﬁ Relay Az OFF mefly
118 0-3600 3Tl FeanunsasliFREWRed Fmusenis UATUARIANLIAR
7l Display (ilaszi kw ﬂé’uhﬁﬂ@ii:ﬁuﬁﬁndﬁﬁ%ﬂ% Relay 4¥n&U1N ON FnAss
melunan 1-3600 2wt visalrvinanuludnmuznduiiu (nverse Function)
A8 Relay a2 ON flarn kw qmiﬁﬁ%ﬂ%

Hour Counter Function @nunsaaaandnluenisvinnuigesnisifidle
AILINAN Relay A9 ON LAYANLN90 Reset &dliF OFF Iisnenisnatlu vizald
Terminal Reset

Counter Function @i3asarduaLiiFesnstidiionsus s’
Relay 421 ON Uaza1nsn Reset &1 OFF Iisnanisnatlu viseld Terminal
Reset
Display Wl Manual W8z Auto

NNFUARIAN Volt, Amp, kW, kWh, Hour a2 Counter Tnle vinlava
WU Manual AannsiaennanA1 Volt, Amp, KW, kWh, Hour uaz Counter
Hannsna Key pad LUFNLAREN Yi3BULL Auto ABLARIAN Volt, Amp, kW,
KWh, Hour uaz Counter ustazavyuAtURAeAA Tasanusnscliuansan
I¥aus 10 3t e 60 St Aaa mnldFesnsliuaniAuuy Adto
annsavildlagnisdadnanu o

I WIRING DIAGRAM (34asnnssaldaw)

! conlqq | va|21 |2
2 | Power Supply e 12 %’ 22
[ h—uwze Melis] 3 (29
Ext : 12:24 VDC | com[77] 5 E
N i _\ External ﬁ EQXEWXN_
P 5 I Reset o 15 25
=1 6 o 16|, |26
Ext';121'éf)lg 7 Com Ve ComF § E
N 8 | comv- &fg| < |28
P __L_l__ nel o] £ e | 1
= 9 (A 19 e 29
— RS-485 — L E 1
1081 20 %NCTH' A
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THREE PHASE kWh-METER WITH VOLTAGE PROTECTION RELAY
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UIN

LARIAN Volt, Current, kWh

UARIAN Hz PFAL volt 92%919 current

nolfy
L

uamaAn Hz,
kwh

uanaAn Vo,
Current, kWh

kwh kWh

UARAIATKWh, KW, Hour Counter, Digital Counter

udnar Volt,
Current , Digital Counter

uanaA Volt,
Current, Hour Counter

uanIA Volt,
Current , Total kW

uanIA Volt,
Curtent , kWh

uARIATPrevious Fault B Protection Relay

uaAnaAN Volt, uARIAN Previous Fault Output 1 UAAIAN Previous Fault Output 2 WARNAN Previous Fault Output 3

Current, kWh

UARIAT Peak Volt, Peak Current, Demand kW

uanIAn Peak Volt,
Peak Current
Demand kw

uanarn Volt,
Current, kWh

N13uAaARUFault 489 Volt WAz Current Protection Relay

7% Manual Reset Protection Relay
natlu @ A9l 5 Fundl Stort Time AsndUBudulnitaanan start Time sy
MAINIRTFINIYNULRS Volt , Curent LAz KWATT Profection Tuahaiiant LED
Outl, Out2, Out3 AZNTLWELAUNLAUINIAT Start Time UAZYINN9MIR@AL Vol , Current,
KWATT lunsdiii Output Function fladawiie Wiy Disable Ouput Mtiuasldvinanludag
12an Start Time ¥il% LED Outl, Out2, Outd  azlinsyndu

R
(2

I ORDERING CODE (nsinsadsTa)
OPTION
KM-22-1-P9-A 1 [ ]
OPTION
None

B Alarm Relay 2

(o} Alarm Relay 3

M RS-485
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Show Measurement Value

THREE PHASE kWh-METER WITH VOLTAGE PROTECTION RELAY

notju @ A2 Fund

CTratio range 1 fo 2000

" e T
natu W&l 1 A%

1 to 3600 Sec

"o L
vﬂmﬂu]mq

Select Type and Function of Alarm Relay

Alarm Function

Type

0:Disable

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

1:Over and Under limit
2:0ver limit
3:Under limit

* natju @ 1 A%

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

P
v naty B3 1 A3

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

v notlu @l 1 AR

1 to 3600 Sec

P
naty Bl 1 A3

0 to 3600 Sec

v nonu & 1 A

Select Type and Function of Alarm Relay

T —

Alarm Function

type

0:Disable

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

1:Over and Under limit
2:0ver limit
3:Under limit

N e
*nmﬂ‘mﬂlmq

Volt Profection : 50 o 500V
Current Protection : 0.1 fo 9999 A

N &
nonu & 1 A

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

W L
Vﬂﬂﬂu1ﬂi~1

1 to 3600 Sec

v
P
natju &1 AT

+_

v

0 to 3600 Sec

v
[GPF3 o 1]

\2

P
natu W&l 1 A

Select Type and Function of Alarm Relay

L

TT—

Alarm Function

Type

0 : Disable

0 : Non Inverse
1: Inverse

: kWatt
: Hour

w N

: Counter

v

A Y

PR
natju B 1 A

kWatt Protection : 1 to 3,000 kWatt

A4

N L
natju B 1 A

Hour Set point : 1 to 100,000

A4

Z
Nty 1 A5a

Counter Set point : 1 fo 99999999

PR
natju Bl 1 A

1 to 3600 Sec

" o . L
natu &1 AT

0 to 3600 Sec

A4

PR
natu B 1 A3

0 : Disable
1: Anuiitieendn < 10 Hz
2 ANUNENAR TkHz

P
natju @1 AT

---- :Disable

-l :Encble

" o . L
natju &1 AT

---- :Disable

-CLr :Enable

P
natu B& 1 A%

---- :Disable

L=1"": Clear kwh
L-H : Clear Hour Counter

CL-L : Clear Counter Input
L-FA : Clear kWh, Hour Counter,
Counter Input

PR
natju I&l 1 AT

Setfting Device Address 1 fo 255

v natlu @1 A%

S Baud rate
‘ bHUd N HEBD‘ 2400 bps 19200 bps 115200 bps
ALY 4800 bps 38400 bps
9600 bps 57600 bps

v natju @1 A5

g n 15 : none parity, 1 stop bit
E 15 : even parity, 1 stop bit
o !5 : odd parity, 1 stop bit
A5 : none parity, 2 stop bit
EC5 : even parity, 2 stop bit
025 : odd parity, 2 stop bit

\ / natju &1 AT

A3A1981 10 D4 60 Iuniidwiuldaunis
A Y uanaA Volt uaz Amp ATnlalUauay
ynAuiil 0 : Disable

e T
natu Tl 1 A%

AR kWh prupusinansle Au Table 2.

I SERIAL COMMUNICATION sdoans)

The KM-22 are Equipped With a RS-485 Series Communication Inferface 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 Mefers.

Wiring Diagram

+
1

b=
g

Computer or PLC
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

Field Name (Hex) | Field Name (Hex)
Slave Address 01 Slave Address 01
Function 04 | Function 84
Starfing 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

Primus
User Manual
o oy
m1919 MODBUS 9184 KM-22 Aamsamelilil
Modbus Table 1
Reg. A
.eg ddress 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 0x4 Hz Unsignde int 1 Read Only
5 0x5 Peak Volt Unsignde int 1 Read Only
6 0x6 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
1 0xB 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 kwWh MsB FeuAlffus
Unsigned Long 2 R/W
261 0x105 kwh LsB 099999999
262 0x106 kwh Exponential MSB 01 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 Gourl i
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
- 9 Contents Format Word Access | Comment
Decimal Hex
512 0x200 CT Ratio Unsignde int 1 R/W Faan 1-2000
513 0x201 Start Time Unsignde int 1 R/W Fari 1-3600
514 0x202 On Delay 1 Time Unsignde int 1 R/W Fari 1-3600
515 0x203 Off Delay 1 Time Unsignde int 1 R/W farn 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 e 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 Faph 0-3600
522 0x20A Function Alarm 3 Unsignde int 1 R/W
523 0x20B Counter Filter Unsignde int 1 R/W e 0-2
524 0x20C Over Limit Alarm 1 MSB Volt: 50-500v
Unsigned Long 2 R/W Curent
525 0x20D Over Limit Alarm 1 LSB 1-999900A
526 0x20E Under Limit Alarm 1 MSB Vot 50-500v
Unsigned Long 2 R/W Current :
527 Ox20F Under Limit Alarm 1 LSB 1-
528 0x210 Over Limit Alarm 2 MSB Vol 50-500v
Unsigned Long 2 R/W Curent
529 ox211 Over Limit Alarm 2 LSB 1-999900A
530 0x212 Under Limit Alarm 2 MSB Vol : 50-500v
Unsigned Long 2 R/W Current :
831 0x213 Under Limit Alarm 2 LSB 1-999900A
532 0x214 kWatt Set point MSB .
Unsigned Long 2 R/W fiapin 1-3000000
533 0x215 kwatt Set point LSB
534 0x216 Hour Set point MSB .
Unsigned Long 2 R/W 9 1-100000
535 ox217 Hour Set point LSB
536 0x218 Counter Set point MSB .
Unsigned Long 2 R/W AR 1-99999999)
537 0x219 Counter Set point LSB
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Table 1

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

38n19 Reset A1 Peak volt, Current, Total kWatt

1. 34A Parameter CL-P WAy -CLr

2. fiavag Page uamua Peak vlilavtiwmila udanallum +m @13 5 Junit

3. iln Reset UAIAN Parameter CL-P azifly ----

38n19 Reset A1 Fault Alarm

1. 34An Parameter CL-F WAy -Cir

v | v v o v i v yy _a o
2. NANAE Page LWAMNKA Fault Alarm wtinlavitinile umnmq:u ®+ ® Aald 5 und

3. iln Reset U&IAN Parameter CL-P aziflu ----

38n19 Reset AN kWh, Hour Counter, Counter Input
Reset kWh

1. faAn Parameter CL-= Tflu CL-"

v ' v | P
2. nENBE Page WARNNG kWh udanatly -+ m sl 5 3undl

3

3. 1iln Reset U&IAN Parameter L= aziflu ----

Reset Hour Counter

1. 6aAn Parameter £L-- TAflu CL-H

Yoo v v yy s =
2. naNBE Page WAMNKNG Hour Counter LLmﬂmlJlJ w+m AWl3 5 Fund

3. 1iln Reset U&IAN Parameter CL-~ azflu ----

Reset Counter Input

1. A Parameter CL-= Waflu CL-C

2. fintat Page wARdMA Counter Input uAINALlL &+ @ Aeld 5 Fundl

3. 1iln Reset U&IAN Parameter CL-~ azflu ----

Reset kWh, Hour Counter, Counter Input

1. faAn Parameter CL-~ Tl CL-

Y v W od oy Y yy s =
2. mmazﬁ) Page Wamina kwh, Hour Counter, Counter Input it lamtimila LLaﬁﬂml!n w+m ALY 5 Jum

3. il Reset U&IAN Parameter CL--  fapaflu CL-

38015 Reset AN kWh, Hour Counter, Counter Input fael External Input

Reset kWh

1. 9@ Parameter £L== Ty CL-1

‘ v v v
2. 9¢ Page uaniualafila udse Input anu Fig 5. A4LT 3 Funil

3. iln Reset U&IAN Parameter CL-= azifly ----

Reset Hour Counter

1. flaAn Parameter CL== flu CL-H

2. 8¢ Page uanaualafils udma Input o Fig 5. Aty 3 Aunil

3. ile Reset UA2AN Parameter £L-~ auiflu ----

Reset Counter Input

1. fapn Parameter CL-=- iflu CL-C

2. 8¢ Page uanwalafili wdasie Input mu Fig 5. Aneld 3 dundt

- v - o
3. 118 Reset UaIA1 Parameter [L-- quflu ----

Reset kWh Hour Counter .Counter Input

1. e Parameter CL-= iflu CL-A

. ay w s
2. 9¢ Page uanaualafila udaee Input anu Fig 5. Aald 3 Funii

3. 1iln Reset uAIAN Parameter CL-~  fapnflu CL-

www.primusthai.com
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Fig 5. External Input Reset Connection

Reset

Input External

4

5

Table 2.

38n"9 Edit kwh

1. agjwﬁﬁ Menu Parameter H-'h

2. notlu @+ ® @9l 5 undt auuans PASS  uialdevia 5041 Tnenailu P iteldeundn
I - | - o A | Ay
natu F iieanas natly ®vide ® wiadeuAniifeinns

3. aldsiaaiaudy notu m auuanmii

S 4 | Sy
LWBLABUATNABINTT

4 & vaw

Lu’alﬁi’%lﬁﬂwﬂﬂqu a
as . 3
AENITATUIUAT

Volt = Vol peg
10

Hz = Hz Reg
10

Current =

Power Factor =

dumaunisvinauaes Output Volt

Wait Start Time chss

Fail
—

Fail
—

Fail
—

Fail
—

Current o,
Current Exponential

1

Relay Output OFF
Display *-PH-"

Relay Output OFF
Display L 123"

Relay Output OFF
Display *-Ub-"

Relay Output OFF

visantunau @ via w

Power Factor Reg

Primus
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