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Communication specification

Item Specification
Protocol CC-Link Ver. 1.10
Transmission system Broadcasting polling system
Synchronous system Frame synchronization system
Transmission rate 10Mbps  5Mbps 2. 5Mbps  625kbps , 156kbps
Coding system NRZI
Transmission path form Bus form (Compliance for EIA RS485)
Transmission format HDLC compliant
Error control system CRC (X'6+X'24X5+1)
Occupation station number Remote device station. One station occupation
Remote input and output RX : 32 points , RY : 32 points
Remote register RWr : 4 points , RWw: 4 points

Maximum transmission distance | 100m(10Mbps) / 160m(5Mbps) / 400m (2. 5Mbps) / 900m(625kbps) / 1200m (156kbps)

@D (1Xa)+(2Xb)+(3Xc)+(4Xd) = 64 station
a : Number of one station occupation unit
b : Number of two station occupation unit
¢ : Number of three station occupation unit
Number of connection d : Number of four station occupation unit

@ (16XA) + (54XB) + (88X (C) = 2304

A : Number of remote I/0 station seeesceerreeereeecenacennnnn MAX. 64
B : Number of remote device station <+ecececececececececncnnns MAX. 42
C : Number of local station and intelligent device station --- MAX. 26
Station address 1 to 64
Interconnection cable CC-Link cable (Triplex twisted—pair cable with a shield )
Terminating resistance Terminal installation (The resistance of CC-Link cable designation is selected.)
Communication wiring
Master Slave Slave
(Master unit) (SQLC) (SQLC)
AN B DA AN i DA

(16)
DB

1n
DG

DA
Terminator (16) Terminator
DB DB

1)
DG
be (18) A1 \ 1 (18)

SLD / CC-Link cable '\ (SZLOD) / CC-Link cable '\ (S2L0D)
f FG (1)f (21) M (21

FG FG
Note(') FG is equivalent to the function ground, so we recommend a dedicated ground or shared ground.

4= ==~
- ~al
- -

(1) Please use the connection cable only for CC-Link (Triplex twisted—pair cable with a shield)
And, mixture of the cable of a different kind cannot be performed
In case it is intermingled, a normal data communication is not guaranteed
Please refer to an about a cable. (CC-Link association, partner product—information, cable connector)

(2) Please be sure to connect a terminating resistance to the unit of the both ends of a CC-Link system.
Please connect a terminating resistance between DA-DB. And, the terminating resistance connected with the
cable to be used is different.

CC-Link cable : 110Q (1/2W)
CC-Link high performance cable : 130Q (1/2W)

(3) The shielding wire of a CC-Link cable is connected to SLD of each unit
Please do D-class grounding (with ground resistance of 100Q or less) of the FG
(SLD and FG are connected inside the unit.)



3. Transmission and reception outline

3.1 Normal communication

Sequencer CPU

Master
(Master unit)

_[

{7

-}

Remote register

(RWw)
@
Command
Response
+ Measurement value
- Setting value
@ + Alarm information

Remote register
(RWr)

®

Slave
(SQLC)

CC-Link
Communication

® ® 06

®

Remote register
(RWw)

Command

Response

+ Measurement value
- Setting value

+ Alarm information

Remote register
(RWr)

Address list (Remote input / Remote output, Remote register)

The command is written in the remote register (RWw) of a master station

Response data is read from the remote register (RWr) of a master station
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The command is transmitted to the remote register (RWw) of slave station from master station by the
link scan

The response is transmitted to the remote register (RWr) of master station from slave station by the
link scan

. Remote register
Address Remote input Remote output
Slave — Master Master — Slave
1 RX00 0EOH RY0O0 160H RWr00 2EOH RWw00 1EOH
2 RX02 0E2H RYO02 162H RWr04 2E4H RWw04 1E4H
3 RX04 0E4H RY04 164H RWr08 2E8H RWw08 1E8H
64 RX7E 15EH RY7E 1DEH RWrFC 3DCH RWwFC 2DCH

3.2 Initial communication

(1) Initial data processing request / Initial data processing completion

The carries out after auxiliary—power input of a slave station (SQLC), or communication setting change.

Remote input
RX (m+n) 8

Initial data

processing request

Remote output Tpitial data

Remote input
RX (m+n) B

RY (m+n) 8

processing completion

Remote station, Ready

@

Makes the auxiliary power of a slave station into OFF — ON.

flag is set to 0 — 1 after setting change.

An initial data processing request

After an initial data processing request flag s changing into 0 — 1, please set an initial data

After an initial data processing completion flag' s changing into 0 — 1, an initial-data—processing—
request flag is set to 1 — 0, and the remote station Ready is 0 — 1.

©
@
processing completion flag to 0 — 1.
®
@

After an initial data processing request flag s changing into 1 — 0, please set an initial data
processing completion flag to 1 — O.

< Cautions > When suspending communication while depending on setting change after link establishment
please put a power supply reset or a reset of equipment (setting No. 233C) into effect.
Please refer to an instruction manual about the reset method of apparatus
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3.3 Normal communication

@ © 6

@

®

Remote register Master — Command data
RWw n slave Write
. (OA
Remote output Command execution «1\ >~
\ @ 7
RYnO request flag \ i \
! !
Remote input Command response 1 o’ ®
RXn0 completion flag I/ \
\ \
© e
Remote register  Slave — Response data
RWr n master Write

The command and data (it has been allocated to the item to be set or monitor), after the completion of write
to the remote register RWw, please set an command execution request flag to 0 — 1.

After writing the response data corresponding to the transmitted command, command response completion
flag is set to 0 — 1.

After the command response completion flag is 0 — 1, please read the response data from the remote
register RWr.

After completion of reading the response data, by the command execution request flag to 1 — 0, please
cancel the command execution request.

After an command execution request flag changing into 1 — 0, the command response completion is 1 — 0.

When sending commands in a continuous, please repeat the above O to ®.
Remote Ready is only in the ON, transmission and reception of the command is available.

{Note> After command writing, even if you do not ON the command execution request flag, response data is written.

However, in this case, command response completion flag does not turn ON.

3.4 Error communication (Error status / Reset request)

A slave station does notice (release) by the error occurrence.

e ® @

Occurrence of error

Remote input
RX (1) A Error state flag 0 F\ l)— \‘@
| @\ I
1
Remote input Error reset I’ ® » ] ‘\‘\
RY (n+1) A request flag R 17 \
| \ \
. . @ \ I
By FROM instruction Error 1 1
Reading from RWr code [T /
;s ®
- 1
Remote input Remote station \
RX (n+1)B Ready ) 4

If an error occurs in a slave station, an error status flag is 0 — 1. And, the remote station Ready is set
to 1 — 0.

If an error status flag is 0 — 1, please read an error code and cope with an error item

Please refer to the ”5.1.1 communication error condition” for the error code.

Then, please give an error reset request flag as 0 — 1 at the case of a slave station and resumption of
communication

After an error reset request flag’ s changing into 0 — 1, an error status flag is 1 — 0.

After an error status flag s changing into 1 — 0, please set an error reset request flag to 1 — 0.

After an error reset request flag’'s changing into 1 — 0, the remote station Ready is 0 — 1.



4. Remote input and output (RX, RY)

Communicates between a master station and a slave station (SQLC), it uses the data of a bit unit.

4.1 Remote input (RX) : Slave station (SQLC) — Master station

SQLC-216-051

Device No. Address Signal name Contents Note
(%) 0 1
Command response Response completion .
RXn0 . . Response completion
completion flag cancellation
RXnl Unused — —
RXn2 Unused — —
RXn3 Unused — —
RXn4 Unused — —
RXnb Unused — —
RXn6 Unused — —
RXn7 0EOH Unused — —
RXn8 Unused — —
RXn9 Unused — —
RXnA Unused — —
RXnB Unused — —
RXnC Unused — —
RXnD Unused — —
RXnE Unused — —
RXnF Unused — —
RX(n+1)0 Non—usable — —
RX(n+1)1 Non—usable — —
RX(n+1)2 Non—usable — —
RX(n+1)3 Non—usable — —
RX(n+1)4 Non-usable — —
RX(n+1)5 Non-usable — —
RX(n+1)6 Non—usable — —
RX(n+1)7 Non—usable — —
Initial data processing * POWER OFF + POWER OFF—0ON
RX(n+1)8 + Remote Ready ON
OELH request flag - Error status flag ON * At reset occurrence Sys‘Fem
region
RX(n+1)9 Non—usable — —
RX(n+1)A Error status flag With no error With error occurrence
occurrence
Command transmission At usual communication
RX(n+1)B Remote station Ready : . (Command transmission
impossible .
possible)
RX(n+1)C Non—usable — —
RX(n+1)D Non—usable — —
RX(n+1)E Non-usable — —
RX(n+1)F Non-usable — —

Note(?) In case of address 1.

n : The value decided by address setting.

refer to the address table of remote register)

(In case of other than the address 1, remote input / output of the 3-page,



4.2 Remote output (RY) : Master station — Slave station (SQLC)
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Device No. Address Signal name Contents Note
(*) 0 1

RYRO Command execution Execution.request Execution request

request flag cancellation

RYnl Unused — —

RYn2 Unused — —

RYn3 Unused — —

RYn4 Unused — —

RYnb Unused — —

RYn6 Unused — —

RYn7 160H Unused — —

RYn8 Unused — —

RYn9 Unused — —

RYnA Unused — —

RYnB Unused — —

RYnC Unused — —

RYnD Unused — —

RYnE Unused — —

RYnF Unused — —
RY(h+1)0 Non—usable — —
RY(n+1)1 Non—usable — —
RY(n+1)2 Non—usable — —
RY(n+1)3 Non-usable — —
RY(n+1)4 Non-usable — —
RY(n+1)5 Non-usable — —
RY(n+1)6 Non—usable — —
RY(h+1)7 Non—usable — —

T - System
RY (n+1)8 161H In1t1a1-data processing At remote Readx At remote Ready region
completion flag request cancellation | request
RY(n+1)9 Non-usable — —
RY(n+1)A Error reset request flag | With no reset request | With reset request
RY(n+1)B Reserve — —
RY(n+1)C Non—usable — —
RY(n+1)D Non-usable — —
RY(n+1)E Non-usable — —
RY(n+1)F Non—usable — —

Note(®) In case of address 1.

n : The value decided by address setting

refer to the address table of remote register)

(In case of other than the address 1, remote input / output of the 3-page
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5. Remote register (RWr, RWw)

Remote register (RWr) : Slave — Master Remote register (RWw) : M aster — Slave
Content
Address (*) - Oﬁ cnrs Address (*) Contents
Usual communication| Error occurrence
RWr n 2EOH Error_code Riw n 1EOH
R dat 00H Command
esponse ata
00H 4 byt
Rir n+1 | 2EIH (5 bytes) SO Riw n+1 | 1EIH (4 bytes)
00H U d
RWr n+2 | 2E2H RWw n+2 | 1E2H use
Unused Unused
U d U d
RWr n+3 | 2E3H use Riw n+3 | 1E3H use
Unused Unused

n : The value decided by address setting

Note (?) In case of address 1. (In case of other than the address 1, remote input / output of the 3—page
refer to the address table of remote register)

5.1 Remote register (RWr) details
5.1.1 Error code (Each bits. At error occurrence : 1, No error : 0)

RWr n(L) Contents of error

Bit 0 The command non—given a definition

Bit 1 Protocol version difference

Bit 2 Outside of the designating factor range (Measurement value monitor)

Bit 3 Outside of the setting range (Setting change)

Bit 4 0

Bit 5 0

Bit 6 0

Bit 7 0

5.1.2 Response data
Signal name Contents
Address . . Error . . Error Note
Usual communication Usual communication
occurrence occurrence
RWr n (L) « Measurement value Error code . Bit 0 to 7
RWr n  (H) (primary) data 00H RWion(L) 1Bit 0 (Low) 00H Refers to
RWr n+1(L) « Set value data 00H RWe n+1(H) : Bit 7 (High) 00H the next
RWr n+1(H) | + Alarm status 4 bytes 00H 00H page for
RWr n+2(L) | Magnification data 00H The exponential part of 00H details.
integer ten s power

RWr n+2 (H) Unused —
RWr n+3(L) Unused —
RWr n+3(H) Unused —

(1) Alarm status (Each bit, With detection : 1, With no detection : 0)
High order byte “RWr n+2(L) to RWr n+1(L)” transmits O.

RWr n(L) Contents RWr n (H) Contents
. . . Harmonic voltage, 5th conversion
Bit 0 Voltage upper and lower limit alarm Bit 0 ..
content, upper limit alarm
. .. . Harmonic voltage, n—th content, upper
Bit 1 Demand current upper limit alarm Bit 1 L v & pp
limit alarm (°)
Bit 2 Demand power upper limit alarm Bit 2 Alarm—output 1, condition monitoring
Bit 3 Leakage current upper limit alarm Bit 3 Alarm—output 2, condition monitoring
Bit 4 Harmonic current distortion—rate upper limit alarm Bit 4 0
. Harmonic current 5th conversion content upper limit
Bit 5 v PP Bit 5 0
alarm
Bit 6 Harmonic current n—th content upper limit alarm (°) Bit 6 0
Bit 7 Harmonic voltage, distortion-rate upper limit alarm Bit 7 0

Note (°) The high alarm of the n—th content is based on a detection factor (n= 3, 4, 5, 7, 9, 11, 13, 15)
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(2) Magnification data

It transmits the exponential part of integer ten’s power. (10" n=-4,-3,-2,-1,0,1,2,3,4)

Communication data Magnification Communication data Magnification
-4 (FCH) X 0.0001 (10™%) 0 (00H) X1 (109

-3 (FDH) X0.001 (1073) 1 (01H) X 10 (10Y)

-2 (FEN) X 0.01 (1072) 2 (02H) X100 (10%)

-1 (FFH) X0.1 (107Y) 3 (03H) X1000  (10%)

4 (04H) X10000 (10%)

(3) Measurement value data

The treatment which does scaling of the communication data with measurement value data and magnification data

in a high order side is needed

Primary scaling data =
(Example) In case of current 100. OA.

Measurement value data X Magnification

1000 (Measurement value data) X0.1(Magnification :

10°h)

Measurement factor

Contents

Example of
communication data

Voltage,
Minimum voltage,
Maximum voltage

The unit of transmit data is V.

The number of digits and magnification are based on range
setting (appendix table 1 reference)

And, in the case of two ranges, it is at the same VT ratio
according to a range with many digits, it does scaling of
the data.

(Example) 300V range is the same scaling as 300.0V

6600V range
6600 X 1=6600V

Current,
Minimum current
Maximum current
(Maximum demand
Minimum demand,
Demand),

The unit of transmit data is A.

The number of digits and magnification are based on range
setting (appendix table 2 reference)

And, in the case of two ranges, it is at the same CT ratio
according to a range with many digits, it does scaling of
the data.

(Example) 100A range is the same scaling as 100.0A

100. 0A range
1000 X 0. 1=100. 0A

Power

Minimum power

Maximum power

(Maximum demand
Minimum demand, Demand)

The unit of transmit data is kW.
The number of digits and magnification are based on voltage
and a current range (appendix table 3 to 5 reference)

6600V, 100.0A range
1200 X 1=1200kW

Reactive power,
Minimum reactive power,
Maximum reactive power

The unit of transmit data is kvar.

The number of digits and magnification are based on voltage
and a current range (appendix table 3 to 5 reference)
Polarity is + : LAG and — : LEAD.

6600V, 100.0A range
1200 X 1=LAG1200kvar
—-1200 X 1=LEAD1200kvar

Apparent power,
Minimum apparent power,
Maximum apparent power

The unit of transmit data is kVA.
The number of digits and magnification are based on voltage
and a current range (appendix table 3 to 5 reference)

6600V, 100.0A range
1200 X 1=1200kVA

Power—factor,
Minimum power—factor,
Maximum power—factor

The unit of transmit data is %.

Magnification is X0.1 (fixation)

Polarity is + : LAG and — : LEAD.

The transmit data at the time of LEADO are 80000000H.

1000 X 0. 1=100. 0%
=LAG1. 000

Frequency
Minimum frequency
Maximum frequency

The unit of transmit data is Hz.
Magnification is X0.01 (fixation).

5000 X 0. 01=50. 00Hz

Active energy

The unit of transmit data is kWh (6 digits).

123456 X 100
(Receiving / The number of digits and magnification are based on voltage
. . =12345600kWh
transmission) and a current range (appendix table 3 to 5 reference)
Reactive energy The unit of transmit data is kvarh (6 digits). 193456 X 100
(Receiving / The number of digits and magnification are based on voltage
=12345600kvarh

transmission, LAG/LEAD)

and a current range (appendix table 3 to 5 reference)

Leakage current,
Maximum leakage current

The unit of transmit data is A
Magnification is X0.0001 (fixation).

8000 0. 0001=0. 8000A
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Measurement factor

Contents

Example of
communication data

Distortion rate
(Maximum phase, Maximum
line),

Harmonic n—th content
Harmonic 5th conversion
content (Maximum phase
Maximum line)

The unit of transmit data is %.
Magnification is X0.1 (fixation)

1000 X 0. 1=100. 0%

Harmonic effective value
(Fundamental wave
n—th),

Harmonic 5th conversion
effective value
(Maximum phase

Maximum line)

The unit of transmit data is V and A.
The number of digits and magnification are based on range
setting (appendix table 1,2 reference).

(The same scaling as voltage and current of general
measurement. )

9000V range
6600 X 1=6600V
100. 0A range
1000X0. 1=100. 0A

4) Set value data

Item

Contents

Voltage range,
Current range

Transmits

(Appendix table 1,2 reference)

by the same scaling as measurement value data (rated value)

Upper limit, lower limit
alarm setting

by the same scaling as measurement value data
table 1,2 reference)

Transmits
(Appendix
Transmits

OH at the case of upper limit and lower limit setting value OFF

Alarm—output factor

[e]

: OFF

: Demand current

: Demand power

: Leakage current

distortion rate

: Harmonic current

: Harmonic current 5th conversion content

: Harmonic current n—-th content

voltage distortion rate
voltage

voltage

: Harmonic

: Harmonic 5th conversion content

© 00 N O U1 &~ W DN+~

: Harmonic n—th content

—
o

: Voltage

Demand interval

second to 30 minutes, 0 to 1800 (seconds)

Phase wire

0
1:36¢3W (2VT-2CT)
2:1¢3W (U-W-N)
3:16¢3W (U-V-N)
4:1¢3W (V-W-N)
5:1¢2W

6:3¢4W

7:36¢3W (2VT-3CT)

n—-th content degree

Transmits degree data. (3,4,5,7,9,11,13,15)




5.2 Remote register (RWw)

5.2.1 Command data

details
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Contents
Address Signal name Measurement value Alarm Set value Setting Reset
monitor monitor monitor change
RWw n (L) (D), @), 3) 00H (4) 6), (7 (8)
Factor O0H : Value of now
RWw n (H) (®) 01H : Maximum value 00H 00H (5) 00H
02H : Minimum value
00H : General measurement
RWw n+1 (L) Measurement 01H : Harmonic voltage 00H LOH - LOH - 00H
mode . Set value Set value
02H : Harmonic current
20H :
The maximum value and
OIH : 02H : 10H : 11H : minimum value reset
RWw n+1 (H) Command Measurement value Alarm status | Set value Set value 21H : Maximun minimun
monitor monitor monitor change batch reset
31H : Integrated-value
batch reset
RWw n+2 (L)
RWw ne2 () Unused —
RWw n+3 (L)
Rifw 073 (D) Unused —
Note (®) Please refer to the following list and the accompanying sheet for factors (1) to (8).
(1) Factor (Measurement mode : General measurement)
RWw n(L) General measurement factor
Decimal |Hexadecimal [3 ¢ 3W(2VT-2CT) [3 ¢ 3W(2VT-3CT) | 1 ¢ 3W(U-W-N) 1 ¢ 3W(V-W-N) 1 ¢ 3W(U-V-N) 1¢2W 3¢ AW
1 01 — — — — — Voltage (UN)
2 02 — — — — — Voltage (VN)
3 03 — — — — — — Voltage (WN)
4 04 Voltage (UV) | Voltage (UV) | Voltage (UN) | Voltage (VN) | Voltage (UN) Voltage Voltage (UV)
5 05 Voltage (VW) | Voltage (VW) | Voltage (WN) | Voltage (WN) | Voltage (VN) Voltage (VW)
6 06 Voltage (WU) | Voltage (WU) | Voltage (UW) | Voltage (VW) | Voltage (UV) Voltage (WU)
7 07 Current (U) | Current (U) | Current (U) | Current (V) | Current (U) Current Current (U)
8 08 Current (V) | Current (V) | Current (N) | Current (N) | Current (N) — Current (V)
9 09 Current (W) | Current (W) | Current (W) | Current (W) | Current (V) Current (W)
10 0A — — — — — Current (N)
1 OB Demand Demand Demand Demand Demand Demand Demand
current (U) | current (U) | current (U) | current (V) | current (U) current current (U)
12 oc Demand Demand Demand Demand Demand Demand
current (V) | current (V) | current (N) | current (N) | current (N) current (V)
13 oD Demand Demand Demand Demand Demand . Demand
current (W) | current (W) | current (W) | current (W) | current (V) current (W)
Demand
1 OF N N N N N N current (N)
15 OF Power
16 10 Demand power
17 11 Reactive power
18 12 Power—factor
19 13 Frequency
20 14 Leakage current —
21 15 — Apparent power
22 16 Active energy (receiving)
23 17 Active energy (transmission)
24 18 Reactive energy (receiving, LAG)
25 19 Reactive energy (receiving, LEAD)
26 1A Reactive energy (transmission, LAG)
27 1B Reactive energy (transmission, LEAD)

{Cautions> If leakage current (14H) is required to the not leakage measurement option and

error treatment will be done and an error code will be transmitted.

Reference to

“3.4 Error communication”

(4

10

pages) and

“5.1.1 Error code”

«

—” the above factor,

(7 pages).




(2) Factor (Measurement mode :

Harmonic current)
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RWw n(L) Harmonic current factor
Decimal |Hexadecimal |3 ¢ 3W(2VT+-2CT) |3 ¢ 3W(2VT-3CT) | 1 ¢ 3W(U-W-N) | 1 3WEV-W-N) | 1¢ 3W(U-V-N) 1¢2W 3¢ 4aW
1 01 Distortion Distortion Distortion Distortion Distortion Distortion Distortion
rate (U) rate (U) rate (U) rate (V) rate (U) rate rate (U)
9 02 - Distortion - - - Distortion
rate (V) rate (V)
Distortion Distortion Distortion Distortion Distortion Distortion
3 03 —
rate (W) rate (W) rate (W) rate (W) rate (V) rate (W)
5th conversion|5th conversion|bth conversion|5th conversion|5th conversion|5th conversion|bth conversion
4 04
content (U) content (U) content (U) content (V) content (U) content content (U)
5 05 . 5th conversion B . . B 5th conversion
content (V) content (V)
6 06 5th conversion|5th conversion|5th conversion|bth conversion|bth conversion . 5th conversion
content (W) content (W) content (W) content (W) content (V) content (W)
7 07 3rd content 3rd content 3rd content 3rd content 3rd content 3rd content 3rd content
(V) ) ) V) (V) (U)
3rd content 3rd content
i 08 B V) B B B B V)
9 09 3rd content 3rd content 3rd content 3rd content 3rd content B 3rd content
(W) (W) (W) (W) (V) (W)
10 0A 4th content 4th content 4th content 4th content 4th content 4th content 4th content
L) (V) ) ) V) )
4th content 4th content
! 0B B W B B B W)
12 oc 4th content 4th content 4th content 4th content 4th content B 4th content
(W) (W) (W) (W) (V) (W)
13 oD 5th content 5th content 5th content 5th content 5th content 5th content 5th content
(U) (V) (V) (V) (U) (U)
N 5th content 5th content
1 Ok B W B B B W)
15 OF 5th content 5th content 5th content 5th content 5th content . 5th content
() () () (W) ) ()
16 10 7th content 7th content 7th content 7th content 7th content Tth content 7th content
(U) (V) (V) (V) (U) (U)
7th content 7th content
1 1 B ) B B B B V)
18 12 7th content 7th content 7th content 7th content 7th content . 7th content
() () () (W) (V) ()
19 13 9th content 9th content 9th content 9th content 9th content 9th content 9th content
(U) ) ) V) (U) (U)
9th content 9th content
20 M B V) B B B B V)
91 15 9th content 9th content 9th content 9th content 9th content B 9th content
(W) (W) (W) (W) (V) (W)
99 16 11th content | 11th content | 11th content | 11th content | 11th content 11th content 11th content
L) (V) ) ) V) )
11th content 11th content
a3 o B W B B B W)
94 18 11th content | 11th content | 11th content | 11th content | 11th content B 11th content
(W) (W) (W) (W) (V) (W)
95 19 13th content | 13th content | 13th content | 13th content | 13th content 13th content 13th content
(U) (V) (V) (V) (U) (U)
13th content 13th content
26 th B W B B B W)
97 B 13th content | 13th content | 13th content | 13th content | 13th content . 13th content
(W) () () () ) ()
28 1c 15th content | 15th content | 15th content | 15th content | 15th content 15th content 15th content
(U) (V) (V) (V) (U) (U)
15th content 15th content
29 1 B ) B B B B V)
30 IE 15th content | 15th content | 15th content | 15th content | 15th content . 15th content
() () () (W) V) ()
5th conversion|5th conversion|bth conversion|5th conversion|5th conversion|5th conversion|bth conversion
31 1F effective effective effective effective effective effective effective
value (U) value (U) value (U) value (V) value (U) value value (U)

11



SQLC-216-051

RWw n (L) Harmonic current factor
Decimal |Hexadecimal |3 ¢ 3W(2VT+2CT) [3 ¢ 3W(2VT+3CT) | 1¢ 3W(U-W-N) | 1¢ 3W(V-W-N) | 1¢ 3W({U-V-N) 1¢2W 3¢ 4W

5th conversion 5th conversion
32 20 — effective — — — — effective
value (V) value (V)

5th conversion|5th conversion|5th conversion|bth conversion|bth conversion 5th conversion
33 21 effective effective effective effective effective — effective
value (W) value (W) value (W) value (W) value (V) value (W)

Fundamental-w | Fundamental-w | Fundamental-w | Fundamental—-w | Fundamental—-w | Fundamental-w | Fundamental-w

34 22 ave effective | ave effective | ave effective | ave effective | ave effective | ave effective | ave effective
value (U) value (U) value (U) value (V) value (U) value value (U)

Fundamental-w Fundamental-w

35 23 — ave effective — — — — ave effective
value (V) value (V)

Fundamental-w | Fundamental-w | Fundamental-w | Fundamental-w | Fundamental-w Fundamental-w

36 24 ave effective | ave effective | ave effective | ave effective | ave effective — ave effective
value (W) value (W) value (W) value (W) value (V) value (W)

a7 95 3rd effective | 3rd effective | 3rd effective | 3rd effective | 3rd effective | 3rd effective | 3rd effective
value (U) value (U) value (U) value (V) value (U) value value (U)

ag 9% . 3rd effective . . . . 3rd effective
value (V) value (V)

39 97 3rd effective | 3rd effective | 3rd effective | 3rd effective | 3rd effective . 3rd effective
value (W) value (W) value (W) value (W) value (V) value (W)

40 28 4th effective | 4th effective | 4th effective | 4th effective | 4th effective | 4th effective | 4th effective
value (U) value (U) value (U) value (V) value (U) value value (U)

m 29 o 4th effective B o o B 4th effective
value (V) value (V)

42 24 4th effective | 4th effective | 4th effective | 4th effective | 4th effective B 4th effective
value (W) value (W) value (W) value (W) value (V) value (W)

43 98 5th effective | bth effective | bth effective | 5th effective | 5th effective | 5th effective | bth effective
value (U) value (U) value (U) value (V) value (U) value value (U)

14 2 o 5th effective B o o B 5th effective
value (V) value (V)

45 D 5th effective | bth effective | bth effective | 5th effective | 5th effective B 5th effective
value (W) value (W) value (W) value (W) value (V) value (W)

16 9K Tth effective | 7th effective | 7th effective | Tth effective | 7th effective | 7th effective | 7th effective
value (U) value (U) value (U) value (V) value (U) value value (U)

A7 oF o 7th effective B o o B Tth effective
value (V) value (V)

48 30 7Tth effective | 7th effective | 7th effective | Tth effective | Tth effective B Tth effective
value (W) value (W) value (W) value (W) value (V) value (W)

49 31 9th effective | 9th effective | 9th effective | 9th effective | 9th effective | 9th effective | 9th effective
value (U) value (U) value (U) value (V) value (U) value value (U)

50 39 o 9th effective B o o B 9th effective
value (V) value (V)

51 33 9th effective | 9th effective | 9th effective | 9th effective | 9th effective B 9th effective
value (W) value (W) value (W) value (W) value (V) value (W)

59 a4 11th effective|11th effective|l11th effective|l1th effective|l1th effective|llth effective|llth effective
value (U) value (U) value (U) value (V) value (U) value value (U)

53 35 o 11th effective B o o B 11th effective
value (V) value (V)

54 36 11th effective|11th effective|l11th effective|l1th effective|llth effective B 11th effective
value (W) value (W) value (W) value (W) value (V) value (W)

55 a7 13th effective|13th effective|13th effective|13th effective|13th effective|13th effective|13th effective
value (U) value (U) value (U) value (V) value (U) value value (U)

56 ag o 13th effective B o o B 13th effective
value (V) value (V)

57 39 13th effective|13th effective|13th effective|13th effective|13th effective B 13th effective
value (W) value (W) value (W) value (W) value (V) value (W)

58 aA 15th effective|15th effective|15th effective|15th effective|15th effective|15th effective|lbth effective
value (U) value (U) value (U) value (V) value (U) value value (U)

59 3B . 15th effective . . . . 15th effective
value (V) value (V)

60 aC 15th effective|15th effective|15th effective|15th effective|15th effective . 15th effective
value (W) value (W) value (W) value (W) value (V) value (W)

{Cautions> If the data of “—” of the above factor is required, error treatment will be done and an error

code will be transmitted. Reference to “3.4 Error communication” (4 pages) and “5.1.1 Error

code”

(7 pages).
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(3) Factor (Measurement mode :

Harmonic voltage)

SQLC-216-051

RWw n(L) Harmonic voltage factor
Decimal |Hexadecimal |3 ¢ 3W(2VT+2CT) |3 ¢ 3W(2VT+3CT) | 1 ¢ 3W(U-W-N) | 1¢3W(V-W-N) | 1 ¢ 3W({U-V-N) 1¢2W 3¢ 4aW
1 01 Distortion Distortion Distortion Distortion Distortion Distortion Distortion
rate (UV) rate (UV) rate (UN) rate (VN) rate (UN) rate rate (UN)
9 02 Distortion Distortion Distortion Distortion Distortion B Distortion
rate (VW) rate (VW) rate (WN) rate (WN) rate (VN) rate (VN)
Distortion
3 03 - N N - - N rate (WN)
4 04 5th conversion|5th conversion|bth conversion|5th conversion|5th conversion|5th conversion|bth conversion
content (UV) | content (UV) | content (UN) | content (VN) | content (UN) content content (UN)
5 05 5th conversion|5th conversion|bth conversion|bth conversion|5th conversion - 5th conversion
content (VW) | content (VW) | content (WN) | content (WN) | content (VN) content (VN)
5th conversion
6 06 N N N N N N content (WN)
7 07 3rd content 3rd content 3rd content 3rd content 3rd content 3rd content 3rd content
(uv) (uv) (UN) (VN) (UN) (UN)
8 08 3rd content 3rd content 3rd content 3rd content 3rd content - 3rd content
(Vi) (VW) (WN) (WN) (VN) (VN)
3rd content
) 09 B B B B B B (WN)
10 0A 4th content 4th content 4th content 4th content 4th content 4th content 4th content
(V) () (N) (VN) (UN) (UN)
1 OB 4th content 4th content 4th content 4th content 4th content . 4th content
(Vi) (VW) (WN) (WN) (VN) (VN)
4th content
2 OC - - - - - - ()
13 oD 5th content 5th content 5th content 5th content 5th content 5th content 5th content
(V) () (N) (VN) (UN) (UN)
1 OF 5th content 5th content 5th content 5th content 5th content _ 5th content
(Vi) (VW) (WN) (WN) (VN) (VN)
5th content
15 OF — — — — — — ()
16 10 7th content 7th content 7th content 7th content 7th content Tth content 7th content
() (V) (N) (VN) (UN) (UN)
17 1 7th content 7th content 7th content 7th content 7th content _ 7th content
(VW) (vw) (WN) (WN) (VN) (VN)
7th content
18 12 — — — — — — ()
19 13 9th content 9th content 9th content 9th content 9th content 9th content 9th content
uv) (uv) (UN) (VN) (UN) (UN)
20 1 9th content 9th content 9th content 9th content 9th content _ 9th content
(VW) (vw) (WN) (WN) (VN) (VN)
9th content
21 15 — — — — — — ()
99 16 11th content | 11th content | 11th content | 11th content | 11th content 11th content 11th content
(uv) (uv) (UN) (VN) (UN) (UN)
93 17 11th content | 11th content | 11th content | 11th content | 11th content - 11th content
(VW) (vw) (WN) (WN) (VN) (VN)
11th content
2 18 B B B B B B (WN)
95 19 13th content | 13th content | 13th content | 13th content | 13th content 13th content 13th content
(uv) (uv) (UN) (VN) (UN) (UN)
% 1A 13th content | 13th content | 13th content | 13th content | 13th content - 13th content
(Vi) (VW) (WN) (WN) (VN) (VN)
13th content
27 1B - — — - - — )
98 1c 15th content | 15th content | 15th content | 15th content | 15th content 15th content 15th content
(V) () (N) (VN) (UN) (UN)
99 D 15th content | 15th content | 15th content | 15th content | 15th content . 15th content
(Vi) (VW) (WN) (WN) (VN) (VN)
X 15th content
%0 1h - - - - - - ()
5th conversion|5th conversion|5th conversion|5th conversion|bth conversion|5th conversion|5th conversion
31 1F effective effective effective effective effective effective effective
value (UV) value (UV) value (UN) value (VN) value (UN) value value (UN)
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SQLC-216-051

RWw n(L) Harmonic voltage factor
Decimal |Hexadecimal |3 ¢ 3W(2VT+2CT) |3 ¢ 3W(2VT+3CT) | 1 ¢ 3W(U-W-N) | 1¢3W(V-W-N) | 1 ¢ 3W({U-V-N) 1¢2W 3¢ 4aW

5th conversion|5th conversion|bth conversion|bth conversion|5th conversion 5th conversion
32 20 effective effective effective effective effective — effective
value (VW) value (VW) value (WN) value (WN) value (VN) value (VN)

5th conversion
33 21 — — — — — — effective
value (WN)

Fundamental-w | Fundamental-w | Fundamental-w | Fundamental—-w | Fundamental-w | Fundamental-w | Fundamental-w

34 22 ave effective | ave effective | ave effective | ave effective | ave effective | ave effective | ave effective
value (UV) value (UV) value (UN) value (VN) value (UN) value value (UN)

Fundamental-w | Fundamental-w | Fundamental-w | Fundamental—-w | Fundamental-w Fundamental-w

35 23 ave effective | ave effective | ave effective | ave effective | ave effective — ave effective
value (VW) value (VW) value (WN) value (WN) value (VN) value (VN)

Fundamental-w

36 24 — — — — — — ave effective
value (WN)

a7 95 3rd effective | 3rd effective | 3rd effective | 3rd effective | 3rd effective | 3rd effective | 3rd effective
value (UV) value (UV) value (UN) value (VN) value (UN) value value (UN)

ag % 3rd effective | 3rd effective | 3rd effective | 3rd effective | 3rd effective - 3rd effective
value (VW) value (VW) value (WN) value (WN) value (VN) value (VN)

3rd effective
39 21 B B B B B B value (WN)

40 98 4th effective | 4th effective | 4th effective | 4th effective | 4th effective | 4th effective | 4th effective
value (UV) value (UV) value (UN) value (VN) value (UN) value value (UN)

A1 29 4th effective | 4th effective | 4th effective | 4th effective | 4th effective - 4th effective
value (VW) value (VW) value (WN) value (WN) value (VN) value (VN)

4th effective
12 2A B B B N B B value (WN)

43 98 5th effective | 5th effective | 5th effective | 5th effective | 5th effective | bth effective | 5th effective
value (UV) value (UV) value (UN) value (VN) value (UN) value value (UN)

4 9 5th effective | 5th effective | 5th effective | 5th effective | 5th effective . 5th effective
value (VW) value (VW) value (WN) value (WN) value (VN) value (VN)

5th effective
1 2D B B B N B B value (WN)

16 9K 7Tth effective | 7Tth effective | 7th effective | 7th effective | 7th effective | 7th effective | 7Tth effective
value (UV) value (UV) value (UN) value (VN) value (UN) value value (UN)

A7 oF 7Tth effective | 7Tth effective | 7Tth effective | 7th effective | 7th effective _ Tth effective
value (VW) value (VW) value (WN) value (WN) value (VN) value (VN)

Tth effective
18 30 - N N N - N value (WN)

49 31 9th effective | 9th effective | 9th effective | 9th effective | 9th effective | 9th effective | 9th effective
value (UV) value (UV) value (UN) value (VN) value (UN) value value (UN)

50 39 9th effective | 9th effective | 9th effective | 9th effective | 9th effective _ 9th effective
value (VW) value (VW) value (WN) value (WN) value (VN) value (VN)

9th effective
ol 33 - N N N - N value (WN)

59 a4 11th effective|11th effective|l11th effective|l1th effective|l1th effective|llth effective|llth effective
value (UV) value (UV) value (UN) value (VN) value (UN) value value (UN)

53 35 11th effective|11th effective|l11th effective|l1th effective|llth effective B 11th effective
value (VW) value (VW) value (WN) value (WN) value (VN) value (VN)

11th effective
ot 36 - N N N - N value (WN)

55 a7 13th effective|13th effective|13th effective|13th effective|13th effective|13th effective|13th effective
value (UV) value (UV) value (UN) value (VN) value (UN) value value (UN)

56 ag 13th effective|13th effective|13th effective|13th effective|13th effective - 13th effective
value (VW) value (VW) value (WN) value (WN) value (VN) value (VN)

13th effective
o1 3 B B B B B B value (WN)

58 an 15th effective|15th effective|15th effective|1bth effective|15th effective|15th effective|15th effective
value (UV) value (UV) value (UN) value (VN) value (UN) value value (UN)

59 3B 15th effective|15th effective|15th effective|1bth effective|lbth effective - 15th effective
value (VW) value (VW) value (WN) value (WN) value (VN) value (VN)

15th effective
60 3¢ B B B N B B value (WN)

{Cautions> If the data of
code will be transmitted.
code”

«

(7 pages).

»

Reference to

of the above factor is required
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(4) Factor (Set value monitor) (°)

SQLC-216-051

RWw n(L)
- - Item
Decimal Hexadecimal
1 01 Phase wire
2 02 Voltage measurement range
3 03 Current measurement range
4 04 Voltage upper limit setting value (Phase voltage) (7)
5 05 Voltage lower limit setting value (Phase voltage) (7)
6 06 Voltage upper limit setting value (Line voltage)
7 07 Voltage lower limit setting value (Line voltage)
8 08 Demand current upper limit setting value
9 09 Demand power upper limit setting value
10 0A Leakage current upper limit setting value (%)
11 0B Harmonic current distortion rate upper limit setting value
12 0C Harmonic current 5th conversion content upper limit setting value
13 0D Harmonic current n—th content alarm factor
14 0E Harmonic current n—th content upper limit setting value
15 OF Harmonic voltage distortion rate upper limit setting value
16 10 Harmonic voltage 5th conversion content upper limit setting value
17 11 Harmonic voltage n—th content alarm factor
18 12 Harmonic voltage n—th content upper limit setting value
19 13 Demand current interval
20 14 Demand power interval
21 15 Alarm-output 1 factor (Contact output) (%)
22 16 Alarm-output 2 factor (Contact output) (%)

Note (") Transmits an error code, if this factor is required by 3¢ 3W and 1¢ 2W specification

note(®) Transmits an error code, if they have no option and this factor is required

Note (®) Transmits an data 0(0000000000H), if the upper limit and low-limit-setting value of each factor
are OFF

(5) Factor (Set value change)

RWw n (1) Ttem
Decimal Hexadecimal
1 01 —
2 02 Voltage measurement range
3 03 Current measurement range
(6) Factor (Set value change : Voltage range) ()
Decima?ww H;Zladecimal Voltage range (VT ratio) Decima?ww n;tladecimal Voltage range (VT ratio)
1 01 150. 0V (110.0V) 18 12 15. 00kV (11k/110V)
2 02 150V (110V) 19 13 18. 00kV (13. 2k/110V)
3 03 300. 0V (220/110V) 20 14 18. 00kV (13.8k/110V)
4 04 300V (220/110V) 21 15 24. 00kV (16.5k/110V)
5 05 500V (380/110V) 22 16 25. 00kV (18.4k/110V)
6 06 600V (440/110V) 23 17 30. 0kV  (22k/110V)
7 07 600V (460/110V) 24 18 45.0kV  (33k/110V)
8 08 600V (480/110V) 25 19 90. 0kV  (66k/110V)
9 09 1200V (880/110V) 26 1A 105. 0kV  (77k/110V)
10 0A 1500V (1100/110V) 27 1B 150. 0kV ~ (110k/110V)
11 0B 2400V (1650/110V) 28 1C 180. 0kV  (132k/110V)
12 0C 3000V (2200/110V) 29 1D 210. 0kV  (154k/110V)
13 0D 3.00kV  (2200/110V) 30 1E 255. 0kV  (187k/110V)
14 OE 4500V (3300/110V) 31 1F 300. 0kV ~ (220k/110V)
15 OF 4.50kV  (3300/110V) 32 20 375. 0kV  (275k/110V)
16 10 9000V (6600/110V) 33 21 500. 0kV  (380k/110V)
17 11 9. 00kV  (6600/110V) 34 22 750. 0kV ~ (550k/110V)

Note (%) If setting change of the combination from which a power range is set to more than 1000MW is carried
out, a set value change is not made but it transmits the data before setting change

15



(7) Factor (Set value change :

Current range) (')

SQLC-216-051

RWw n(L) Current RWw n(L) Current RWw n(L) Current
Decimal |Hexadecimal range Decimal | Hexadecimal range Decimal | Hexadecimal range

1 01 5. 00A 27 1B 150A 53 35 2. 50kA
2 02 6. 00A 28 1C 200. 0A 54 36 3000A
3 03 7. 50A 29 1D 200A 55 37 3. 00kA
4 04 8. 00A 30 1E 250. 0A 56 38 4000A
5 05 10. 00A 31 1F 250A 57 39 4. 00kA
6 06 10. 0A 32 20 300. 0A 58 3A 5000A
7 07 12. 00A 33 21 300A 59 3B 5. 00kA
8 08 12. 0A 34 22 400A 60 3C 6000A
9 09 15. 00A 35 23 500A 61 3D 6. 00kA
10 0A 15. 0A 36 24 600A 62 3E 7500A
11 0B 20. 00A 37 25 750A 63 3F 7. 50kA
12 0C 20. 0A 38 26 800A 64 40 8000A
13 )] 25. 00A 39 27 900A 65 41 8. 00kA
14 OE 25. 0A 40 28 1000A 66 42 9. 00kA
15 OF 30. 00A 41 29 1. 00kA 67 43 10. 00kA
16 10 30. 0A 42 2A 1200A 68 44 10.0 kA
17 11 40. 0A 43 2B 1. 20kA 69 45 12. 00kA
18 12 50. 0A 44 2C 1500A 70 46 12.0 kA
19 13 60. 0A 45 2D 1. 50kA 71 47 15. 00kA
20 14 75. 0A 46 2E 1600A 72 48 15.0 kA
21 15 80. 0A 47 2F 1. 60kA 73 49 20. 00kA
22 16 100. 0A 48 30 1800A 74 4A 20.0 kA
23 17 100A 49 31 1. 80kA 75 4B 30. 00kA
24 18 120. 0A 50 32 2000A 76 4C 30.0 kA
25 19 120A 51 33 2. 00kA
26 1A 150. 0A 52 34 2500A

Note (!!) If setting change of the combination from which a power range is set to more than 1000MW is carried
out, a set value change is not made but it transmits the data before setting change

(8) Factor (Maximum and minimum reset) (!%)

Factor (Integrated-value reset) (12) (13)
RWw n(L)
- - Ttem
Decimal Hexadecimal
1 01 Voltage
2 02 Current
3 03 Demand current
4 04 Power
5 05 Demand power
6 06 Reactive power
7 07 Power—factor
8 08 Frequency
9 09 Leakage current
10 0A Apparent power
11 0B Harmonic current
12 0C Harmonic voltage
255 FF All factors

Note () Integrated—value reset uses only all factors.

Note (**) Tt transmits data —1 (FFFFFFFFFFH), after reset of each factor
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Appendix table 1.

Voltage measurement data and magnification data (unit is V).

SQLC-216-051

Voltage range |Communication data| Voltage range | Communication datal| Voltage range | Communication data
110. OV 1100X0. 1 2. 20kV 2200X 1 66. 0kV 6600 X 10
110V 1100X0. 1 3300V 3300 X 1 77. 0kV 770X 100
220. 0V 2200 0. 1 3. 30kV 3300 X 1 110. OkV 1100X 100
220V 2200X0. 1 6600V 6600 X 1 132. 0kV 1320100
380V 3800X0. 1 6. 60kV 6600 X 1 154. 0kV 1540100
440V 4400X0. 1 11. 00kV 1100X 10 187. 0kV 1870100
460V 4600X0. 1 13. 20kV 1320 X 10 220. 0kV 2200 X100
480V 4800X0. 1 13. 80kV 1380X 10 275. 0kV 2750 X100
880V 880X 1 16. 50kV 1650 X 10 380. OkV 3800 X100

1100V 1100 X 1 18. 40kV 1840X 10 550. 0kV 5500 X 100
1650V 1650 X 1 22. 0kV 2200X 10
2200V 2200 X1 33. 0kV 3300 X 10

{Cautions> The above communication data is data at the case of a rated voltage input.

Appendix table 2.

Current measurement data and magnification data (unit is A)

(110V or 220V)

Current range | Communication data || Current range | Communication data || Current range | Communication data
5. 00A 5000 X 0. 001 150A 1500 X 0. 1 2. b0kA 2500 X1
6. 00A 6000 0. 001 200. 0A 2000X0. 1 3000A 3000X 1
7. 50A 7500 0. 001 200A 2000X0. 1 3. 00kA 3000X 1
8. 00A 8000 0. 001 250. 0A 2500X0. 1 4000A 4000 X 1

10. 00A 1000X0. 01 250A 2500 0. 1 4. 00kA 4000 X 1
10. 0A 1000X0. 01 300. 0A 3000X0. 1 5000A 5000 X 1
12. 00A 1200%0. 01 300A 3000X0. 1 5. 00kA 5000X 1
12.0A 1200X0. 01 400A 4000X0. 1 6000A 6000 X 1
15. 00A 1500%0. 01 500A 5000 X 0. 1 6. 00kA 6000 X 1
15. 0A 1500X0. 01 600A 6000X0. 1 7500A 7500 X 1
20. 00A 2000 0. 01 750A 7500X0. 1 7. 50kA 7500 X 1
20. 0A 2000Xx0. 01 800A 8000X0. 1 8000A 8000 X 1
25. 00A 2500Xx0. 01 900A 9000X0. 1 8. 00kA 8000 X 1
25. 0A 2500X0. 01 1000A 1000X1 9. 00kA 9000 X 1
30. 00A 3000X0. 01 1. 00kA 1000 X1 10. 00kA 1000 X 10
30. 0A 3000X0. 01 1200A 1200X1 10. OkA 1000 X 10
40. 0A 4000 0. 01 1. 20kA 1200X1 12. 00kA 1200 X 10
50. 0A 5000 X 0. 01 1500A 1500 X1 12. 0kA 1200X 10
60. 0A 6000Xx0. 01 1. 50kA 1500X1 15. 00kA 1500 X 10
75. 0A 7500 X 0. 01 1600A 1600 X1 15. 0kA 1500X 10
80. 0A 8000 0. 01 1. 60kA 1600 X1 20. 00kA 2000X 10

100. 0A 1000X0. 1 1800A 1800 X1 20. OkA 2000X 10

100 A 1000X0. 1 1. 80kA 1800 X1 30. 00kA 3000X 10

120. 0A 1200X0. 1 2000A 2000 X 1 30. OkA 3000X 10

120 A 1200X0. 1 2. 00kA 2000 X 1

150. 0A 1500X0. 1 2500A 2500 X 1

{Cautions> The above communication data is data at the case of a rated current input. (5A or 1A)
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™ DAIICHI ELECTRONICS CO., LTD.

Tokyo Office : 11-13, Hitotsuya l-chome, Adachi—ku, Tokyo, 121-8639, JAPAN.
TEL : +81-3-3885-2411 , Fax : +81-3-3858-3966

Kyoto Office : 1-19, Ichinobe-Nishikawahara, Jyoyou-shi, Kyoto, 610-0114, JAPAN.

TEL : +81-774-55-1391 , Fax : +81-774-54-1353

DATE : March 14, 2016
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