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Il TECHNICAL SPECIFICATION (nouauimmesinumaiin

' KM-22-1-DI

Power Supply 110-240 VAC 50-60 Hz
Power Consumption 3.5VA
7-Segment, Size 0.39 Inch,
Display 4 Digit 2 Row, 8 Digit 1 Row
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 to 80°C
Storage Humidity 85 % RH Non-Condensing
Protection Degree IP30
Installation DIN-RAIL
Material ABS-VO
Size 90 x 150 x 61.5 mm.
Weigth 280 g.
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M DESCRIPTION (nouauiis)

thunisinuseaulninluszuuln 1 wla ligean 400 vac

#1UNMTIANTZUA 0.01-5 A, WAAIAINIZLAZIARLH 9999 A
ImeiEiny 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
Peck Hold for Maximum V24Us9AL, NTTUE WAz kW

Fault Display with Memory
RS-485 Modbus RTU

1 Q‘w Vv
LED waadAinlauad Phase, Output ILay Peak
Manual / Auto Display Anazuawazussaulnivaavaiiu

I OPERATION (n3vinanu)

KM-22-1-DI Lﬂuﬁ;ﬂmmﬁmLLa:LLamwa%m'wLmﬁu waznazua iy
1 la BnfauandAnIag KW, kwh, Hour Ua2 Counter #agidaan Hour (flunns
Sndhluansviauresssuninii vidairiesinstitadmuniian Maintenance
du Counter HunnstiusuAudinaneenunls WenBeufausud e
i kwhy ﬁgn‘[ﬁ'ﬂ,ﬂ Funsintsrananmlunnslimdsanu uananntiu
A11N9091AN Peak AIAAVBIUTINU (V), NTZUA (A), uazArdalnin kw),
fReaulE WediasziaanuTuldaess sl

Voltage Protection Relay anunsasamlnlanvidaiiuls szmine 50
400 VAC TneiiaamihananneuBuvieuiaus 1-3600 31t (ON Delay Time)
s uvuudizduauiulse sl S1usadusiinia Vi3aganan
ATARTLS Relay avde OFF meflutaan 0-3600 it TeanunsndsliinGavie
d1fmu AnuseInIg LLﬂ:LLﬁmﬁ’WLMQ'ﬁI Display Lﬁm:oﬁ"ut,l,iqﬁuﬂﬁm%@ﬂ'm
LS IFUTIRTS Relay AzndLLn ON Bna%e melunanfidels (ON Delay Time)

W49 KM-22-1-DI fin499 %78 Relay OFF UAIA1LN0IFENAALMA
28BN Relay OFF 1#a1n Display NTIMLAAINITYINNIUAIRY Volt Protection
LARIFINTINT 1

N9MANT uanINITiaUaag Voltage Protection Relay

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

Curent Protection Relay anunsaseAnnszuas visaiiuldssming 0.1
349999 A FaAnamunauE LI LIERLA 1-3600 31T (ON Delay Time)
HeBurinnuudnzduanuiullueanssualnin ﬁwm:uaiﬂﬂwgmdqﬁ%ﬂ%
Relay qz&q OFF melunan 0-3600 3unft FeanunsasedmEs vidadnldm
ANUARING LLa:LLamqmmaﬁ Display Lﬁai:ﬁum:LLaﬂé’UL%@ji:ﬁuﬁmdq
FRlE Relay avndLin ON Enasamneluian 1-3600 3unil

VAN KM-22-1-DI fin9495 ¥i78 Relay OFF UAI@11NI0ITENAANIA
499 Relay OFF 173N Display viaavinauludnuuznduiu (Reverse Function)
N3 MLAAINI9YINNNLABY Current Protection Relay WARIAY sl 2

ns A2 uARINITYINeIUURY Current Protection Relay

Current
Tso Tore Ton Tore Ton

Ov —

1 \

Uv

AL ON ON ON

i o Ml o
Suppl Power ON

- OFF time (s)

Relay Output for kW, Hour W@z Counter

Alarm Relay @3l kW, Hour, Counter tignusat@antivimiiitlunns
fiade Load IAnlnfmileie

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
a1 0-3600 3Tt FeanusaddliiFagy viiednldmusenis UATUARAIANLIR
7 Display (ilasziiu kw ﬂé’uhﬁﬂ@ii:ﬁuﬁﬁndﬁﬁ%ﬂ% Relay 4¥n&U1N ON FnAss
melunan 1-3600 U vialivieuludneuenduiu (nverse Function)
A8 Relay 4z ON flar kw qmiﬁﬁ%ﬂ%

Hour Counter Function @unsndemndnlisnisvivuiigesnisifiile
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

NSUARIAN Volt, Amp, KW, kWh, Hour Uuaz Counter Himld yinldia
WU Manual ABNNsiAennARA1 Volt, Amp, KW, kWh, Hour Uz Counter
Hannsna Key pad LUFMLAREN Yi3BULL Auto ABLARIAN Volt, Amp, kW,
kWh, Hour Az Counter ustazavyuAtURAeAAM Tasanusnscliuansan
I¥Raus 10 3t e 60 3t Aea mnldFesnsliuaniduuy Auto
annsavildlagnisdadnaniu o
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Ext: 1224 VDC

WARNING

SINGLE PHASE kWh-METER WITH VOLTAGE PROTECTION RELAY
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v
WUTN

uanIA" Volt, Current, kWh

UARIAN Hz, PF, 4 Volt 351114 Current

Py m
2 Ov

uamaA Hz, kWh uaMA PF, kWh

UARIAT 3 Volt §EuINN Current, kWh

uAAIAKWhH, KW, Hour Counter, Digital Counter
P 201

uamIA Volt, Current,
Hour Counter

uamaA Volt, Current, kw

u@naA Volt, Current, Digital Counter

u@n3APrevious Fault U949 Protection Relay

= nzz00 R

uanaAn Previous Foult Output 1 uARIA" Previous Fault Output 2

uARIA" Previous Fault Output 3

uAMIAN Peak Volt uRaz Phase, Peak Current uiaz Phase, Demand kW
B 3 be

uaneA Peak Volt ,
Peak Current , Demand kW

uamaAn Volt, Current, kWh

N1suALABUFauUlt 484 Volt Waz Current Protection Relay

Ouu Vv

7% Manual Reset Protection Relay

natlu @ Aald 5 il start Time aznduinBusilnldaanan start Time 14dmin
MUIAINIAIFUNNSYINLUBY Volt , Current L&z KWATT Profection Tusianant) LED
Outl, Out2, Outd ALNTLWALAUNLAMILIAN Start Time WaZYINN19A9IdaL Volt , Current,
KWATT Tunséilii Output Function fialagiawila wihiiu Disable Output ffuazliviailugie
1181 Start Time vl LED Outl, Out2, outd  azliingswau

oy
o

I ORDERING CODE (nsinmadsa)
OPTION
KM-22-1-DI- A | | | | | |
OPTION
None

B | Alarm Relay 2

C | Alarm Relay 3

M | RS-485
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PRIMUS
H CONFIGURATION

w KM-22-1-DI

Show Measurement Value

notju @ A2 Jundl

CTratio range 1 fo 2000

003

" e T
natu W&l 1 A%

A4

1 to 3600 Sec

ofF |

A Y

"o ©
vﬂmﬂu]mq

Select Type and Function of Alarm Relay

TT—

Alarm Function

Type

o

: Disable

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

: Over and Under limit

: Under limit

* natju @1 A5

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

v o 2
vﬂmﬂulmq

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

v notly @l 1 A5

1 to 3600 Sec

P
natu B 1 A3

0 to 3600 Sec

N &
nonu & 1 A

Select Type and Function of Alarm Relay

-

T

Alarm Function

fype

o

: Disable

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

: Over and Under limit
: Over limit
: Under limit

N e ©
*nmﬂ‘mﬂ‘lmq

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

PO
nonu & 1 A

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

N ©
Vﬂmﬂqu1mq

1 to 3600 Sec

v
PR
natju &1 AT

SINGLE PHASE kWh-METER WITH VOLTAGE PROTECTION RELAY
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0 to 3600 Sec
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Select Type and Function of Alarm Relay

L

T T | Alarm Function
Type 0 : Disable
0 : Non Inverse 1: kwatt
1: Inverse 2 : Hour
3 : Counter

\2

P
*nmﬂqu]mq

kWatt Protection : 1 to 3,000 kWatt

[SPH- [ 1]

A Y

PR
natju B 1 A

A4

Hour Set point : 1 to 100,000

Z
v TR RIS

Counter Set point : 1 fo 99999999

PR
natju T 1 A%

1 to 3600 Sec

P
natju I& 1 AT

0 to 3600 Sec

P
vnmﬂqu]md

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

v natju @1 AT

---- :Disable

-l :Encble

" owem . L
natu &1 A%

---- :Disable

-CLr :Enable

5
naLju 1 A5a

---- :Disable

CL-"" . Clear kwh

CL-H : Clear Hour Counter
CL-C : Clear Counter Input
CL-A : Clear kwh, Hour Counter,

Counter Input

N e L
natju T 1 A

Setting Device Address 1 fo 255

v natlu @1 A%

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

v natlu @@ 1 A5

n 15 : none parity, 1 stop bit
E 15 : even parity, 1 stop bit
o !5 : odd parity, 1 stop bit
ncS : none parity, 2 stop bit
ECS : even parity, 2 stop bit
025 : odd parity, 2 stop bit

" . L
vnmﬂy1ma

A3A1981 10 D4 60 Iuniidwiuldeunig
A Y uanaA Volt uaz Amp ATallianuansu
ynAuilu 0 : Disable

e L
natu W&l 1 A%

AR kWh prupusinansle anu Table 2.

I SERIAL COMMUNICATION (sdonns)

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

+] |- +| |-
Computer or PLC AlB [ale]
KM-22-1-ID 1 KM-22-1-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).

01 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 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
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

Primus
User Manual
~1379 MODBUS 84 KM-22 slamsnsema il
Modbus Table 1
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 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 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 Ox8 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 et
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 it
Unsigned Long 2 R/W
267 0x10B Hour LSB 0-100,000
268 0x10C Counter MsB et
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 Farn 1-2000
513 0x201 Start Time Unsignde int 1 R/W Fapn 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 Faen 1-3600
518 0x206 Off Delay 2 Time Unsignde int 1 R/W Fas 0-3600
519 0x207 Function Alarm 2 Unsignde int 1 R/W
520 0x208 On Delay 3 Time Unsignde int 1 R/W o 1-3600
521 0x209 Off Delay 3 Time Unsignde int 1 R/W Fadn 0-3600
522 0x20A Function Alarm 3 Unsignde int 1 R/W
523 0x20B Counter Filter Unsignde int 1 R/W Forn 0-2
524 0x20C Over Limit Alarm 1 MsB Volt: 50-500v
Unsigned Long 2 R/W Current :
525 0x20D Over Limit Alarm 1 LSB 1-999900A
526 0x20E Under Limit Alarm 1 MSB Volt : 50-500v
Unsigned Long 2 R/W Curent :
527 Ox20F Under Limit Alarm 1 LSB 1-999900A
528 0x210 Over Limit Alarm 2 MsB Vol 50-500v
Unsigned Long 2 R/W Current
529 ox211 Over Limit Alarm 2 LSB 1-999900A
530 0x212 Under Limit Alarm 2 MSB Volt : 50-500
Unsigned Long 2 R/W Curent :
531 0x213 Under Limit Alarm 2 LSB 1-999900A
532 0x214 kWatt Set point MSB .
Unsigned Long 2 R/W A3A 1-3000000
533 0x215 kwatt Set point LSB
534 0x216 Hour Set point MSB B
Unsigned Long 2 R/W 41377 1-100000
535 0x217 Hour Set point LSB
536 0x218 Counter Set point MSB
Unsigned Long 2 R/W farin 1-99999999)
837 0x219 Counter Set point LSB
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M-22'1 -DI SINGLE PHASE kWh-METER WITH VOLTAGE PROTECTION RELAY e al

Table 1
Fig 5. External Input Reset Connection
Symbol Display Comment
0 ---- None Input External
1 D,_,,_, Over Volt Reset 17
2 Uﬂu Under Volt 1 8
3 D LIE Over Current
4 [P
[N Under Current Table 2.
38N Edit kWh
5 - H'_'- Over kWATT .
1. BE1UN Menu Parameter H'h
6 . v oy A v a1 o \ 4 a4
Hr Hour Counter 2. notlu @+ ® Aal3 5 il auuans PASS  uddldsiia 5041 Tnanmtlu P iitaideunan
7 -d - Digital Counter notlu F ifiennad natly ®vida ® iiaidausiiifenng

dar e a v | v Y Z | =
3. \aldsviaiaaudn ﬂﬂqu B AULAAINUN wmmﬂuuﬂmu ® Ve

4 4 1 de
INBLABUATNABNNIT
aa ,
28N19 Reset AN Peak volt, Current, Total kWartt

. dawasaudalinety ®
1. fapn Parameter CL-FP il -Cir

. 4 } ~ am o ,
2. finsag) Page uandta Peak wiilavtimils udnatjum +m Aeld s Junil AENTAUIUAT
4 v [L-P v o
3. 1@ Reset WAIA" Parameter CL aziflu Volt = Vot peg Current = Current ‘
10 Current Exponential
38n19 Reset AN Fault Alarm
L, v
1. f9An Parameter CL-F Waflu -Cir Hz= _Hzpe Power Factor = Power Factor pe
10 1000

v Il @ o A v I v v _a a
2. fineag Page wandNA Fault Alarm wiivlavtimils udnailu ® + ® FA19l3 5 Junii
3. \ila Reset &M Parameter CL-P qziflu ----

383 Reset A1 kWh, Hour Counter, Counter Input AURBUNITNINUIEY Output Volt

Reset kWh

1. fapn Parameter CL-= iflu CL-"

2. fiagng Page WARIHA kWh udnally @+ m Aals 5 Junil
u l Fail  Relay Output OFF
ol ,

Display "-PH-"

3. il Reset UAIAN Parameter L= azifly ----
Wait Start Time 1Puss
Reset Hour Counter
Fail Relay Output OFF

< T~ Display "L 23"

1. fapn Parameter CL-= 1hflu CL-H

v v v oyy s o
2. N299tl Page LaMdNa Hour Counter udanatly m +m Aels 5 3wl

v K Fail Relay Output OFF
o P ) T~ Display “-ub-"
3. \ila Reset U&A Parameter CL-- aziflu ----

Reset Counter Input )
Fal,  Relay Output OFF

e

1. oAl Parameter CL-= TAflu CL-C
v

2. finteg] Page uansa Counter Input udNALly @ + @ Al 5 Fundl

3. il Reset UA2AN Parameter CL-- auflu ----

Reset kWh, Hour Counter, Counter Input
1. fapn Parameter CL-= Iiflu CL-A
2. fiavag) Page uamama kwh, Hour Counter, Counter Input wiilantimils udanau @+ m #ald 5 Jundi

3. 1ile Reset udaAn Parameter CL-~ fapaflu CL-

383 Reset A1 KWh, Hour Counter, Counter Input #el External Input
Reset kWh

1. Kad Porameter EL-- VAT CL-""

2. 8¢ Page uananalafili wdasie Input mu Fig 5. @eld 3 Fundt

o P -
3. 1ie Reset WAIA" Parameter LL-- aziflu ----

Reset Hour Counter
v
1. A" Parameter CL== Aflu CL-H
' &y v o v yy_a o
2. 0] Page uanaualafila udasie Input mul Fig 5. Anald 3 Gunil

3. 15ia Reset u&2A" Parameter L=~ azfly ----
Reset Counter Input
1. e Parameter CL-= Wiflu CL-C

' av o e s
2. 9g Page uandualafila udsa Input anw Fig 5. ALY 3 Funil

o v r =
3. 18 Reset UadA1 Parameter [L-- auflu ----

Reset kWh Hour Counter ,Counter Input

1. e Parameter CL-= Wiflu CL-A

, v v
2. 9¢ Page uaniualafila udse Input anu Fig 5. ALY 3 Funil

3. 1ile Reset u&aAn Parameter CL--  fapuiu £L- P 13490 Tnasia snitm
s
119 4. fainvayasal 0. gnaa1sINASE WINAULAY
LUAAULAY NFILMN 10400
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