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Il TECHNICAL SPECIFICATION (nouauimmesinumaiin

Power Supply

110-240 VAC 50-60 Hz

Power Consumption

3.5VA

Display 7-Segment, Size 0.39 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
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 o 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 cunnuazgisho

I 72 mm | |t 80 mm.

— 68 mm. ———

Cut Panel

ITTTTTTTI
——-2068 mm ——

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 Volt and Current Protection Relay
Peak Hold for Maximum UBNLIIAL, NTZUA UAZ KW

Fault Display with Memory
RS-485 Modbus RTU

LED udneA?inlnaad Phase, Output LAy Peak
Manual / Auto Display Anszuawazussaulniuauvaiiu

Il OPEBATION nnsvinaw)

KM-22-1-P7 LﬂugﬂnimiimLLa:memaﬁv’qumﬁu uazngzualwiuuy
1 wla AniauanIANIaY kW, kWh, Hour Uas Counter #a8@aAn Hour 1flung
Sndrluansvinauaesszun i vidairsesinstitanmuniian Maintenance
du Counter WunatiusuIUALANHARRaNLNLY [ianBuieufuAnas
Sl kwh) ﬁgnﬁﬂﬂ Funsindsransnmlunnslimgaany uananniu
A1119091A1 Peak GIARTBILTIAL (V), NTTUA (A), uazAmAsini dw),
FReauls Wedteszianuuldaess sl

Voltage Protection Relay anunsaieaninmnvideiiuld szuing 50
400 VAC TneiaAmihananneuduinaudas 1-3600 3117l (ON Delay Time)
iHesuvineuug azduanufiullasusadulnin Susadusiindy viagend
Anials ‘vﬁaLWﬁiﬁamqaﬁLﬁuma%ﬁuﬁﬁr%m'ﬂ"i vidauamamie Relay azda
OFF AN 0-3600 3unit FsannsnaaliFnEEe A muALFBINNS
LLﬁZLLﬁﬂ\iﬂWm@ﬁI Display Lﬁai:ﬁmmﬁuﬂé’uvﬁq@jahuuidﬁuﬁﬁyﬂ% Relay 2%
n&uLn ON nasanelunaniiaeld (ON Delay Time)

W99IN KM-22-1-P7 (in2935 %50 Relay OFF U&7 anunsaidang
Annad Relay OFF 1han Display NT1WLL@AIN19YinaIuaad Volt Protection
LARIFINT T 1

N9 uEAINNIYINeILAaY Voltage Protection Relay

Volt oo Tore Ton Tore Ton

I \

Ov

Uv

AL ON ON ON

i o Nl o
Power ON
Supply

- OFF time (s)

Curent Protection Relay anunsnseAnnszuas viseiiuldssming 0.1
34 9999A saamtheiauEILlEFUA 1-3600 3Nt (ON delay time)
oG uvuudnsauamuiuldusanssualni 5’1ﬂi:LLﬁ1WW’]%dﬂ’j’]ﬁﬁy/\fﬁ
Relay avdt OFF mefluiian 0-3600 Funfl FeanunsasadnEwisadntdnu
ANNUARINNG LLa:LLammeﬁ Display ijai:ﬁumzLmﬂﬁm%@jizﬁuﬁﬂndﬂ
RS Relay axndLin ON Bnafanelunan 1-3600 Sunil

W49 KM-22-1-P7 (in7433 %58 Relay OFF L&Y @NuN90iFENAAIMA

494 Relay OFF 1#97n Display viaavineuludnuuznauiu (Reverse Function)
N9ILAAINI9YIN9TUABY Current Protection Relay WAAAT NNA 2

ns A2 uARINITYINeIUURY Current Protection Relay

Current

Teo Tore Ton

Ton Tore

Ov —

I \

Uv

AL ON ON ON

i m ...

OFF OFF

Power ON
Supply

] OFF time (s)

Relay Output for kW, Hour IL§2 Counter

Alarm Relay @150 kW, Hour, Counter Hanunsaidenivimiinitlunns
fase Load 1 lasmiiade

KW Function 81190440 KW 0-100 % of Range WAAALIAMLA
AouBurnulEFaus 1-3600 3unit (ON Delay Time) WaBuvihnuudinziy
pnuuluues kw Aldeu S kw Qqﬂiﬁﬁr}%ﬂ% Relay =& OFF mefly
a1 0-3600 3Tt FeanusasaliiFAEwRadnlEmuFeIne UATUANIATND)
7 Display (ilaszi kw ﬂé’utﬁij’ﬁg\ii:ﬁuﬁﬁndﬁﬁ%ﬂ% Relay 4¥n&U1N ON FnAss
Aelunan 1-3600 Aunit vialvvinanuludnmuznduiu (nverse Function)
Aia Relay 4z ON Lilarn kw Qmiﬁﬁ%@ﬁ

Hour Counter Function @ntnsaaeAndnluenisvinnuigesnislfidle
ATLIIAN Relay @9 ON UAZANLNSD Reset A3l OFF Iisenisnatlu vi3ald
Terminal Reset

Counter Function @13asarsuaLiiFensidiionsus s’
Relay 2289 ON Uaz@11190 Reset &414 OFF Iidnanisnatlu viseld Terminal
Reset
Display Ul Manual Was Auto

NNSUARYAN Volt, Amp, kW, kWh, Hour a2 Counter nle vinla
WU Manual ABNNsiABNNARA1 Volt, Amp, KW, kWh, Hour Uz Counter
2nnsna Key pad LUALARES Yi3BULL Auto ABLARIAN Volt, Amp, kW,
KWh, Hour Uz Counter wrazilanyuiitunaaniian Tnganusnaaliiuann
IFRaus 10 it e 60 Funit Aaa mnldFesnsliuaniduuy Adto
annsailElagniedednadu o

.f 110-240V~

SINGLE PHASE kWh-METER WITH VOLTAGE PROTECTION RELAY

I WIRING DIAGRAM (hsasnnssaldfew)
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I ORDERING CODE

KM-22-1-P7-A |

F

— ct-| 8 —Vvi|15 —%—’\—1
Power r o —
Ns_u‘pply L~ cr+ 9 E 16
Max. O — S |
S5A250V § 10 ‘g‘- 17
£ | s |—
L2 ou71§ 1" ont— VN[ 18

g_ Max.500v~ prll  Ext : 12-24 VDC
2 OUTZEL 12 pif 19
| External

o L (43 Reser] 20
A—s Rs-485 —B| 14 21

S2

b

S1|P1
LOADS
WARNING
(M3hnRa
OPTION

OPTION

None

Alarm Relay 2

Alarm Relay 3

RS-485
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PRIMUS

v
UITN

WAAYAN Volt, Current, kWh

UARIAT Hz,PF, 1 volt $21I9 current

UAAYA Volt, UAAYAN Hz, UAAIAT PF, UARYAN 13l Volt 53138 Current,
Curtent, kih kwh kwh kwh

uARIAKWh, kW, Hour Counter, Digital Counter

UAAYAT Volt,
Current, Digital Counter

uaneA Volt, udnar Volt

Current, Total kW

udnar Volt,
Current, kwh

Current, Hour Counter

uAAYAPrevious Fault U84 Protection Relay

uARIAN Volt, UARIAN Previous Fault Output 1 WAAIAN Previous Fault Output 2 WARAIAN Previous Fault Output 3

UARIAN Peak Volt , Peak Current, Demand kW

UARIAT Volt, uanIAN Peak Volt ,
Current, kWh Peak Current ,
Demand kw

N"suABlARUFault 484 Volt WAz Current Protection Relay

7% Manual Reset Protection Relay

natlu @ A1ald 5 Jundl start Time ArndunBudilvitanan start Time 1ddmiu
WUNIAINAIATIFUNSYN LIRS Volt , Current W& KWATT Profection Tushatiant] LED
Outl, Out2, OUt3 ATNTLTNELAUNLAMINLIAT Start Time UAZ¥INN1TATIAEAL Volt , Current,
KWATT Tunsift Output Function fladmils Wiy Disable Output ffuazlivihailughe
1781 Start Time ¥l LED Out1, Out2, outd  azliingznay

SINGLE PHASE kWh-METER WITH VOLTAGE PROTECTION RELAY

H CONFIGURATION
kv-225TERD

v

Measurement Display

12. OFF Delay Time setting for Output 2

0000

AV

Show Measurement Value

v

OFde 3

0 to 3600 Sec

natlu @ A2 Jund

A/

1. CT Ratio (For KM-21)

 / Nty

Cefp |

ALY

CTratio range 1 to 2000

13. Function Setting for Output 3

Nzl 1 A33

\4

v

OrPF3

Select Type and Function of Alarm Relay

2. Start Delay Time

1 to 3600 Sec

 / notlu I 1 A

i

T Alarm Function

3. Function Setting for Output1

Select Type and Function of Alarm Relay

<=

OPF |

AV

v

Type 0 : Disable
0 : Non Inverse 1: kwatt
1: Inverse 2 : Hour
3 : Counter
) 1 ASS

14. kWatt setting for Output 3

|SPK [ 50

kWatt Protection : 1 fo 3,000,000 Watt

Alarm Function

TT—

Type 0:Disable

1:Volt Protection 1:Over and Under limit

2:Current Protection
3:Inverse Current Protection

2:0ver limit
3:Under limit

A4

!

oty W1 A%

15. Hour setting for Alarm 3

SPHr

A Y

Hour Set point : 1 to 100,000

% natju @1 A

A4

n

atu @1 A%

4. Over limit setting for Output 1

16. Counter setting for Alarm 3

5P ESB Volf Profection : 50 to 500V
AV Current Protection : 0.1 fo 9999 A

v

S5PC

Counter Set point : 1 to 9999999

 / notlu @ 1 A5

\4

n

oty W1 A%

5. Under limit setting for Output 1

17. ON Delay Time setting for Output 3

SF)I { :HD Volt Protection : 50 to 500V
Ll
AV Current Protection : 0.1 to 9999 A

| Ond3[-3

1

to 3600 Sec

 / natlu & 1 A%

v R RIGES

6. ON Delay Time setting for Output 1

18. OFF Delay Time setting for Output 3

A Y

OFd3 3

32

0

to 3600 Sec

I RIGES

\4

v notlu @1 A%

7. OFF Delay Time setting for Output 1

19. Counter Input Filter

!

0 to 3600 Sec

OFd

A Y

v natlu (@ 1 A%

CF

>
<«

0
1
2

: Disable

dy
: Auiitiandn < 10 Hz
© ARG TkHz

8. Function Setting for Output 2

 / natlu B 1 A5

Select Type and Function of Alarm Relay

OPF2

v

20. Clear Peak Volt,Current and kWatt

=
fL- -LLr

>
<

--- :Disable
r . Enabl
LLr :Enable

TH

Alarm Function

\4

hl

atu W@ 1 A

type 0:Disable

1.Volt Protection 1:Over and Under limit

2:Current Protection
3:Inverse Current Protection

2:0ver limit
3:Under limit

21. Clear Previous Fault

-
-

I _r
Lo~ LLr

>
<

--- :Disable

CLr :Encble

% notju &1 A%

A4

n

v

Ly

9. Over limit setting for Output 2

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

5PHE 5.0

natlu (@ 1 A%

A4

10. Under limit sefting for Output 2

22. Clear kWh, Hour Counter, Counter Input
| 2
LL LL™_
AV

[ R

--- :Disable

L=": Clear kwh

L-H : Clear Hour Counter

L-L : Clear Counter Input
L=F : Clear kwh, Hour Counter,

Counter Input

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

S5PLE

Iy
[N

<I

l

oty W@ 1 A%

\/ natju I@ 1 A

23. RS-485 Address

11. ON Delay Time setting for Output 2

1 o 3600 Sec

v

Ondc 3

>
<

Setting Device Address 1 to 255

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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|
|
|
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|
|
|
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

P—
I naty &l 1 AT
1

natju B@ 1 A%

24, RS-485 Baud Rate

Baud rate
2400 bps
4800 bps
9600 bps

Primus
User Manual
19200 bps 115200 bps
38400 bps
57600 bps

A4

notlu I&l 1 A%

25. Communication Stop bit/Parity bit

Coin |

ALY

n 15 : none parity, 1 stop bit
E 15 : even parity, 1 stop bit
o {5 : odd parity, 1 stop bit
nc5 : none parity, 2 stop bit
EC5 : even parity, 2 stop bit
oc5 : odd parity, 2 stop bit

G RIGES

26. Auto Display

[ AUEC] > O]

A3A1987 10 D9 60 Funitdniuilaaunig
LAAIAN Volt uaz Amp 73 lATanudn s

AV
ynsfu 0 : Disable
 / notlu B 1 Ass
27. Edit kWh

>
<

faAn kwh muanuiaanisls anu Table 2.

Il SERIAL COMMUNICATION (sdoans)

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.

Wiring Diagram

Computer or PLC

MODBUS PROTOCOL

+] |- +] |-
AlB AlB
KM-22 ID 1| | KM-22 ID 2

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).

02 ILLEGAL DATA ADDRESS

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

03 ILLEGAL DATA VALUE

A value contained in the query
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

www.primusthai.com



A1979 MODBUS 4184 KM-22 famsnamalilil
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 0x2 Current Exponential Unsignde int 1 Read Only
3 0x3 PF Unsignde int 1 Read Only
4 O0x4 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
11 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 FeudliFus
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 dourlioud
Unsigned Long 2 R/W
267 0x10B Hour LSB 0-100,000
268 ox10C Counter MSB et
Unsigned Long 2 R/W
269 0x10D Counter LSB 099999999
Modbus Table 3
Reg. Address
J 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 oA 1-3600
514 0x202 On Delay 1 Time Unsignde int 1 R/W oA 1-3600
515 0x203 Off Delay 1 Time Unsignde int 1 R/W Farh 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 farn 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-s600
521 0x209 Off Delay 3 Time Unsignde int 1 R/W fash 0-3600
522 0x20A Function Alarm 3 Unsignde int 1 R/W
523 0x20B Counter Filter Unsignde int 1 R/W Farn 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 Vot : 50-500V
Unsigned Long 2 R/W Current
527 0x20F Under Limit Alarm 1 LSB 1-999900A
528 0x210 Over Limit Alarm 2 MSB Vol : 50-500V
Unsigned Long 2 R/W Curent
529 0x211 Over Limit Alarm 2 LSB 1-999900A
530 0x212 Under Limit Alarm 2 MSB Volt + 50-500v
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 #1367 1-3000000
533 0x215 kWatt Set point LSB
534 0x216 Hour Set point MSB .
Unsigned Long 2 R/W #1aA 1-100000
535 ox217 Hour Set point LSB
536 0x218 Counter Set point MSB .
Unsigned Long 2 R/W #1367 1-9999999
537 0x219 Counter Set point LSB

www.primusthai.com

SINGLE PHASE kWh-METER WITH VOLTAGE PROTECTION RELAY

Table 1

Symbol Display
0 _————
! Do
2 Lru
3 EUE Over Current
4 Unf Under Current
5 -H
6 - Hl’ - Hour Counter
7 -d - Digital Counter

38n19 Reset A1 Peak volt, Current, Total kWatt

1. flaAn Parameter CL=P WAflu -CLr

v ' v v v | v v _a =
2. nENBg Page WARNNG Peak ntinlantimnia LLﬁ’mﬁl]J‘lll +m A3 5 Fund

3. 1iln Reset UAIAN Parameter CL-F anflu ----

38n19 Reset A1 Fault Alarm

1. flapn Parameter CL-F WAflu -CLr

2. finveg] Page uamua Fault Alarm wiitlavtimils udanatlu @+ m Al 5 Fundi

3. 1iln Reset UAIAN Parameter CL-F anflu ----

3813 Reset A1 kWh, Hour Counter, Counter Input

Reset kWh

.
1. AN Parameter CL== Tflu CL-"

v

2. ANAE
T

Page UARINA KWh U&Ine!

U m+ m #1917 5 unil

3. il Reset UAIAN Parameter L= aziflu -=--

Reset Hour Counter

.
1. lapn Parameter CL-= WAflu [L-H

v

2. ANAE
T

v | v oy _a s
Page ud@mina Hour Counter lenmu ®+® Ay 5 Jui

3. il Reset UAIAN Parameter CL-- anflu -=--

Reset Counter Input

1
2

2]
v
2]

4 Parameter CL-- Wiy CL-C
B98¢ Page UAAINA Counter Input wdanAty @ + ® @ald 5 Junii

3. il Reset UAIAN Parameter CL-- anflu ----

Reset kWh, Hour Counter, Counter Input

1

v ' > v o v | v uy e &
2. nBEl Page UAMNNA kWh, Hour Counter, Counter Input i lantimile umnmq:u ®m+m Aald 5 Ui

. A Parameter CL-= WAy L

L-

3. \ila Reset UA2AN Parameter £L-- fapaflu CL-

38Nn13 Reset A1 kWh, Hour Counter, Counter Input 778l External Input

Reset kWh

N

I

. fpn Parameter CL-~ WAl CL-1

. vy v v v o
. 9¢ Page uanHAlAfilA udete Input anu Fig 5. A1Y 3 Funii

Reset Hour Counter

N —

w

apn Parameter CL-- 1flu C

Reset Counter Input

N

w

\iia Reset ud2AN Parameter LL-~ auiflu ----

L-H
( oy v v My o
. 9¢ Page uaninalafila udania Input A Fig 5. Adl3 3 Funil

. 1ila Reset U&2AN Parameter LL-= aziflu ----

. A Parameter £L-~ Aflu CL-C
| oy v v yy . s
. 2] Page wanaualafild udare Input mu Fig 5. A1913 3 Gunit

. \ila Reset UA2AN Parameter CL-- azflu ----

Reset kWh Hour Counter .Counter Input

N

w

. A Parameter £L-~ TAdu CL-A
. ey v vy .aa
. 9t Page uanialafila udna Input mu Fig 5. ALT 3 Tunil

. 1ila Reset uA2AN Parameter CL-~  fapaflu CL-

Reset

Input External

20

Fig 5. External Input Reset Connection

21 |

Table 2.
38n19 Edit kwh

1. ﬁg}‘wﬁﬁ Menu Parameter H-'h

2. natlu @+ ® Agld 5 Jundl auuans PASS  wiildsvia 5041 Taenmtlu P iileidoundn

| P i - P | Av
ﬂﬂllll F iwamnas ﬂﬂﬂ'n =70 ® INDLAUAINIADINNT

3. leldsvaiadauda natlu m auuanaih

P | Sy
IWBLABUATNADINT

- v ew i
Wniadqudnliin ﬂIJ‘JJ [ ]

ABnsAuIuAn

Volt = Voltreg
10

Hz = Hz Reg
10

Current =
1

Power Factor =

Current

Current Exponential

Power Factor Reg
1000

o Z i o
‘Wﬁi’%”lﬂuuﬂmﬂ‘h ® N0 W
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