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Read me

When you use the motor protection relay, be sure to read this user manual carefully, and be
able to fully understand the implications, the correct guidance of operations in accordance
with user manual, which will help you make better use of the motor protection relay, and
help to solve the various problems at the scene.

1.The device must be installed and maintained by professionals.

2.Input signals and power must be isolated before any internal or external operation is performed
on the device.

3.The signal and auxiliary power provided to the device must be within the allowable range.
4 Whether the current input phase sequence is comect?

5 Whether the motor rated parameter setting comect?

§.Whether the ratio setting and the working mode setting of the relay correct?

7. Whether the protection mode and setting time are reasonable?

®

@ Please read this user manual carefully
@ Please save this document
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1. - SUMMARIZE

The motor protection relay is an all-in-one solution designed to continuously monitor 3-phase
power lines for abnormal conditions. It is suitable for the protection and monitoring of low-voltage
motors with rated voltage less than 690V and rated current up to 820A.

The series of products monitor the field signals in real time, and detect the faults caused by
abnormal starting, overload, overcument, overheating, stalled rotor, phase loss and unbalance,
under voltage, overvoltage, under power, underoad, grounding or leakage of the motor.

The motor protector realizes measurement function, protection function, motor start/stop control
function and remote communication function; it has 7-channel DI, which can be configured

according to needs, supports MODBUS-RTU communication bus, and can upload monitoring data
and alarm status to remote control system.

Protection function

(Details please refer to chapter ) Real-time monitor parameter
Start overtime (Max. start time) Three-phase current
Over load Current unbalance
Overcumrent stall Heat capacity
Phase failure (Fhase loss) Ground residential cument
Jam in starting(Stall) Thermal resistance
Current unbalance Three-phase line voltage
Ground fault™ Frequency
Short circuit Power factor
Under load Active power
Current leakage® Reactive power
Under power Apparent power
External failure Power factor
Over temperature (PFTC/NTC)* Electrical energy
Module failure
Over voltage

Under voltage
Abnormal frequency
Abnormal power factor

Festart

tE protection
(Increased safety motor overload)
Overflow failure
(failure current exceeds contactor breaking
capacity) trips circuit breaker

Notes: * marked is optional functions

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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Add: 1802 Building 2, Mo .88 Jianxin East Road, Chongging 400020, China -4-



6’ BLUE JAY User manual

FEATURES

Modular design, small size, flexible structure;

Ulira-wide range working power supply AC85-265V;

Full parameter measurement, dot matrix LCD display;

Suitable for motors under 066KV and any current range;

A control unit uses a CT connection with max SA input;

Multiple startup modes for different wiring applications;

Save the latest 100 trip records;

Frogrammable analog output function and standard RS-485 communication;

Provide 4 digital outputs, and 7 digital inputs;

All binary inputs and outputs can be programmed to set their functions;

Optional Waveform capture function for easy fault tracing;

Provide variety of additional DI/DO modules and communication modules facilitate the control
needs of different sites;

® Complete protection functions, each protection function can realize protection shutdown,
alarm or tripping.

Tel: +0086-023-67628702 Emailtech@cabluejay.com
www.cgbluejay.com
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2. - SPECIFICATIONS

Electrical parameters
Power supply

Motor rated voltage
Motor rated current
Power consumption
Insulation resistance
Alarm relay
Measuring accuracy
Current

Voltage

Frequency

Power factor

Power

Leakage current
Themal resistance
Analog output
Working environment
Working temperature
Storage temperature
Relative humidity
Altitude

Atmospheric conditions

Electrical test

Electrostatic discharge
Electrical fast transient burst
Surge shock

Withstanding voltage

Tel: +0086-023-67628702
www.cgbluejay.com

85-265V AC/DC
AC3B0V [ ACEE0V
0.5-820A

<10 VA

=100MQO

5A@250VAC, or SA@30VDC (NO contact)

+ 0.5% @ 10%~200% ofle
+ 0.5% @ 10%~150%Ue
+0.1% @ 45~6G5Hz
+1.0% @ 0~1.000

+ 1.0% @ 0~-500KW

+ 1% @10%~100% of Ir

+ 1% @ 0. 1K~30K

+ 1% @ 4-20mA

10C ~ +55°C
-25C ~ +70°C
<93% RH

Mo more than 3000 m

User manual

Operating place must not have the explosive medium
and contain Gases that corrode metals and damage

insulating and conductive medium.

IEC 61000-4-2, Level I
IEC 61000-4-4, Level Il

IEC 61000-4-5, Level 1l

IEC 61010-1, AC2ZKVAmin Between power/ input / output

Emailtech@cabluejay.com

Add: 1802 Building 2, Mo .88 Jianxin East Road, Chongging 400020, China
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Product standards
GB/T140481 (IEC 60947-1)
GB /T 14046 .4 (IEC 60947-4)

JB /T 10613-2006

JB /T 10736-2007

Tel: +0086-023-67628702
www.cgbluejay.com
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Low-voltage switchgear and

control equipment General Provisions

Low voltage electromechanical contactors and
motor starters requirements

General specification for

digital motor combined protection equipment

Low voltage motor protection

Emailtech@cabluejay.com
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3. - PRODUCT SELECTION GUIDE

3.1. - Selection instructions

oox— L-D00-0

Optional functions

Rated current

Motor start method
Chart 3.1.1
SN Preset Motor Startmethod Code
1 Frotected onhy A
2 Full voltage B
3 Forward and reverse start C
4 Two-winding start 5
4l Reduced voltage start J
5] Wye-delta Transition D
7 Autotransformer Closed Transition G
] Circuit breaker direct start G
Default: Full voltage(B)
Chart 3.1.2
SN Optional function Code
Ml Standard type without additional functions MLl
1 MODBUS-RTU bus C
2 Leakage protection L
3 4~20mA analog output M
4 Votage function L
5 Temperature protection T
G Anti-voltage dip function K
7 Fault recording Z
e Dual R5-435 communication ports c2
g Frofibus-DF communication port F
Mote:
Standard type withouwt addtional function, If need multiple
additional functions the coded arranged in seguence after main
code.
Chart 3.1.3
HMI cable length Code
1-meter cable b1
2-meters cable D3
5-meters cable D5

Tel: +0086-023-67628702
www.cgbluejay.com
Add: 1802 Building 2, Mo .88 Jianxin East Road, Chongging 400020, China
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3.2. - External Protection CT selection guide, typical in 380V motor system:

Protector use outside external protect CT for current signal reference, on body have 4pin terminal
block (see chapter 4.2), following is typical selection guide for motor rated current less than 200A-

Motor rated power (Kw) Rated current (A) Default CT range
0.06 022
0.12 042
0.37 1
0.55 15 104
075 9 (CT206)
1.1 25
2.2 5
3 6.5
5.5 1
7.5 14.8
il 21
15 28.5
185 35 100A
22 47 (CT305)
20 57
37 69
45 81
55 100
75 135
90 165 (5%?4}
110 200
Notes:

1. The external CT rating already set in Config. menu |> System| > Ext.CT, (see chapter 6.5).
2. If motor rated current more than 200A, need use _/5A external CT to expand measurement
range. Typical wiring as following

A B C

||l External 500/5 CT as an example:
external CT should be 5P10, the
" measurement accuracy should be 0.5 class,
e and three transformers are a setf.
l N
Ta mcdar
Tel: +0086-023-67628702 Emailtech@cabluejay.com
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' 4
Rated power (Kw) Rated current (A) Connected ECT Expand CT
132 240
160 285
CT306
200 352 SetExtCT 5A 500/5
220 420
250 480
3.3. - Description of controller related accessories
3.3.1. - External current transformer (ECT)
External CT specifications and dimensions
CT304 CT305 CT306
Measurement 1004-2004 10-1004 0-104
Secondary to protector 100méa, 100A50mA 10ABEmMA
Maximum cable size 30mm 20mm 9mm

® BT |

—

i 1

o

{:‘I.__t
O
[

Tel: +0086-023-67628702
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3.3.2. - Residual current sensor (ZCT)

User manual

Protector can connect separate residual current sensor to provide accuracy lo measurement,
need to do configuration in Menu |> System |> Addition |> GF.= External, see chapter 6.5

There are 2 types of residual current transformers: cable type and cooper bar type.

Wiring core for cable type:

Current Dimension (mm)

range 9o | A|lB|C|D|E|F |G |H
16-1004 45 77 a5 24 33 A4 g G4 hd
100-2504 a0 112 | 122 | 28 56 20 14 a9 30
250-4004 | 100 | 131 | 136 | 24 Ga a6 14 108 | 107
A00-8004 | 150 | 200 | 209 | 28 | 100 [ 145 | 165 | 184 | 177
Wiring core for cooper bar type:

Current Dimension (mm}

range Al B1 A B C D E F G

0-63A 100 20 133 a0 16 144 140 3 2.0
0-1004 100 25 133 G0 24 154 143 | 25
0-2254 140 32 172 72 24 189 184 | 25
0-2504 180 32 212 T2 24 229 224 g 25
0-4004 220 45 254 26 24 269 264 | 11 2.5
0-6304 260 45 204 36 24 209 041 M 25
0-16004 | 300 45 334 a6 24 349 K I 25
0-40004 | 420 45 454 a6 24 469 464 | 11 25
Note:

Protection function details, please refer to chapter 8.

Tel: +0086-023-67628702
www.cgbluejay.com
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4, - INSTALLATION AND START-UP

4.1. - Installation dimension

The motor protection relay is modular designed, Main body combined as 2 modules (Module A
and B), other I/0 and communication module can connect to main body for expand functions, all
are din-rail mounting. There have panel mounting HMI by DB6pin cable from Module B, if no need
site operation the HMI module is not necessary.

Mote that with the instrument powered on, the terminals could be dangerous to touch and cover
opening actions or elements removal may allow accessing dangerous parts. Therefore, the
instrument must not be used until this is completely installed.

Frame size Screen installation size Hole size Total installation length

98.5x61.5 mm 91 =54 mm 91 .5x54.5 mm 30.5 mm

Main body dimension:

IEm T
T4
—— 1 -
SES=s=|I |
SEEEES - i ﬂ
13 U AN A NI %
OLISy THHE %
12 IN ST | ™~
J%O 0OGOO00000NR, s

Mote: Standard 35mm rail installation method.

Tel: +0086-023-67628702 Emailtech@cabluejay.com
www.cgbluejay.com
Add: 1802 Building 2, Mo .88 Jianxin East Road, Chongging 400020, China -12 -
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HMI dimension:
14.5
2.8
l} kll =
3 e
Il © 0 & & O i iy
e 3 g
01
poy—
Y] 1 HE
- - i.:l .I.IE
413 :-
40,87 |
433
Tel: +0086-023-67628702 Emailtech@cabluejay.com
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4.2. - Terminal definition

Top terminal definition: Layer 2 terminal definition:
T T [ & [A0
EHEIEIEEEREBEEBREEIEAED
SSELN e BT FEEEEE R EEEEH
Faul &
Run i
Stop
ALY A5 | B B2 TT|TE (TEYTEA)TI|TFZ || TD
No. Description
1 A-phasevoltage input Mo. Description
12 B-phase voltage input 19 MC DO 1
13 C-phase valtage input 20 MO
14 Meutral line voltage input 21 COM Do, D02
A-phase CT input 22 MNC DO 2
B-phase CT input 23-24 DO 3 (Refer DOT)
C-phase CT input 25-26 DO 4 (Refer DO1)
10 Zero-seguence current input 15 4~20mA-
432 Leakage current lo+ 16 4~20mA +
43 Leakage current o- 70 Common terminal of DI
44 R —for NTC n DI
45 R+ forNTC 2 DI 2
58 R5485-A-1 73 DI'S
59 R5485-B-1 r DI 4
75 DI 5
61 R5485-A-2 76 DI6
62 R5485-B-2 77 D17
1 Aux- L
5 FYRY g5~265VALC
Note:

The terminal pin definition may change depends on customer order; please refer to the
label on the meter!

Tel: +0086-023-67628702 Emailtech@cabluejay.com
www.cgbluejay.com
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5. - OPERATION MODE

The device has a HMI, wired to relay
body by DB6 cable:

0

Four keys "START A", "START B",
"STOP" and "RESET" are for motor
state control, and the other four keys
are menu keys, it used for parameter
display and configuration, also can
use operation button to control motor
working or stop.

T

©

@

EINEY
(2] =&

m O O O 3
Mo #at R Aam Pt

LED indicator show motor status.

5.1. - LCD display screen

Screen area adopts a large size dot-matrix LCD, backlight is black. The backlight time free to
configuration. When there is a key operation, the backlight will be redit, and will go out afterthe set
interval.

After device be powered, HMI default screen is measurement interface. In this interface, pressing

the " @ " button can enter password and switch to configuration interface. In this configuration

menu, user can set the protection mode, system parameter, view fault alarm record, device runs
records etc.

The main interface displays: motor parameters, waveform capture, sequence ofevent, runs record
system configuration, and contact us. The six main menu interfaces are shown in the figure:

Tel: +0086-023-67628702 Emailtech@cabluejay.com
www.cgbluejay.com
Add: 1802 Building 2, Mo .88 Jianxin East Road, Chongging 400020, China -14 -
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Menu Interface | Description

Mainly displays the percentage of three-phase current and protection
5 current, three-phase current, three-phase current unbalance, motor thermal

capacity, thermal resistance and leakage, three-phase line voltage,
frequency, voltage and current measurement values, active, reactive
apparent and power factor, active energy, reactive energy. switching
guantity and other data;

Mainly displays voltage and current phase angle diagram; voltage and
current waveform diagram;

aveform

Sequence of event record;

Motor running data record;
Runs
Hecord

Menu system configuration;

Device version number, time, etc.

Tel: +0086-023-67628702 Emailtech@cabluejay.com
www.cgbluejay.com
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BLUE JAY
I;

5.2. - Panel LED indicator

User manual

Indicator Description
D OFF: Motorin working status
“‘STOR"
. ON: Motor stopped
D OFF: Motor in non-start status
“START"
. ON: Motor in starting period
D OFF: Motor in non-runs status
RUNS"
B | on: motor in running
[) | oFF: Motorin normal status
ALthllll n
B | oN: Alarm threshold trigged
D OFF: DO in non-trip status
‘FAILURE"
. ON: DO tripped

5.3. - Keys introduction

5.3.1. - Motor control button

()

Local direct control

Remote control mode

In “Protect only® mode Invalid

In “*Fanel control startstop™ mode Muotar start [ nvalid
In “Forward and reverse start” mode Motor start in forward rotation Invalid
In “Two~winding start™ mode m?ﬂ}rlijr:cisLagr—t‘l(lcw speed) Invalid
In “Wye-delta transition” mode Muotar start [ nvalid
In “Autotransformer Closed transition™ mode Motor start Invalid
In *MCE direct start” mode Motor start [mvalid

Start
B

Local direct control

Remote control mode

inwinding-2(high speed)

In “Protect only” mode Invalid
In “*Panel control startstop™ mode Invalid
In “Forward and reverse start” mode Muotor start in reverse rotation Invalid
In “Two~winding start™ mode Motor start [ nvalid

In “Wye-delta transition” mode Invalid
In “Autotransformer closedtransition”™ mode Invalid
In *MCB direct start™ mode Invalid

Tel: +0086-023-67628702
www.cgbluejay.com
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a

Local direct control

Remote control mode

In “Protect only® mode Invalid

In “*Fanel control startstop™ mode Stop motar immediatehy [ nvalid
In “*Forward and reverse start™ mode Stop motar immediatehy [ nvalid
In “Twowinding start™ mode Stop motor immediately Invalid
In “Wye-delta Transition™ mode Stop motar immediatehy [ nvalid
In “Autotransformer closedtransition™ mode Stop motar immediatehy [ nvalid
In “*MCB direct start™ mode Stop motor immediately Invalid

Fress to release alarmandreset DO port to non-tripped status when motor in Stopped status.

5.3.2. - Operation button

0

Under measurement interface: Switch to former parameter displayed.

Under configuration interface: Move cursor to left and increase value.

o

Under measurement interface: Switch to next parameter displayed.

Under configuration interface: Move cursor to right and decrease value.

(password default 0001).

>

Under measurement interface: Switch to configuration interface

Under configuration interface: Exit or switch to measurement interface.

Y

Confirmed the enter value or setting changes.

Tel: +0086-023-67628702
www.cgbluejay.com
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6. - SCREEN DISPLAY

The default interface after power-on is the measurement interface. Under the measurement
interface, the measurement parameters, startup, running status and fault information of the motor
can be displayed. Enterthe correct password (0001) by pressing the return key to enter the query
setting interface.

6.1. - Motor parameter screen

Press the left and right keys to switch and view data such as the percentage of
m|wm three-phase current and protection current, three-phase current, three-phase
-F:.T' current unbalance, motor thermal capacity, thermal resistance and leakage

current, three-phase voltage, frequency, measured values of voltage and

Moto current, active, reactive, apparent power and power factor, active energy,

WICIEEE  reactive energy, DI/DO status, etc.

In the measurement interface, press the (- and > keys to switch to view various

parameters:

Value = [¥/le

Ix= measurement three phase current
le=Rated current (see chapter 7.2)

< Up >Down HMenu V Enter

Three-phase current

Note: When the measured current = 1.3 * Protect CT, display value
ofmeasurement error increasing.

< Up >Down Mbenu 'V Enler

Current unbalance

UTC. Usedthermal capacity

THMS* Temperature resistor (see chapter 8.9)

lo{C) Calculated zero sequence current

I(%) Value = ZTC measure / I Deno. (1A @ GF set External)
or=ZTC measure [ lo{C)if GF set Internal

Motes: Thermal resistance parameter is only valid when access temperature probe;

Tel: +0086-023-67628702 Emailtech@cabluejay.com
www.cgbluejay.com
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< Up >Down A Menu VW Enter

w

= ._":'~ > Down AMenu W Enter

v

< Up >Down AMenu W Enter

w

< l'}l »Down AMenu W Enter

EEEE

< Up >Down S Menu Vv Enter

k.

< Up >Down Sodenu W Enter

Tel: +0086-023-67628702
www.cgbluejay.com
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Phase-line three phase voltage and frequency

Phase-phase three phase voltage and frequency

Voltage measurement value
Current measurement value

Total active power
Total reactive power
Total apparent power
Total power factor

Active energy count
Reactive energy count

DI/DO status

Hollow circle means no digital input or no relay trigged:
Solid circle means digital signal looped in or relay be tripped;

Mote: Default body is 7*DI and 4*DO valid, If no equipped extemal
module, extra indicator is invalid

Emailtech@cabluejay.com
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@
6.2. - Waveform capture screen

This device supports the fault recording function, which can start recording when a fault trips and
record the voltage and current instantaneous value waveforms, and accurately capture the
waveforms when the parameters are abnormally jumping.

The current percentage displayed on the waveform = (actual curent
value/current transformer rated value) X 100%

Wawveform
Capture

Page 1 Page 2 Page 3
Pha Lide ola] -wave LT&] Split-wave Ul
|- - -
e,
/ \ N
{ \ _
-'ul .'- — i | t e "
M -.---"/ L Y
< Up >Down AMenu 'V Enter <Scop> | I Y <Scop> Pa A Ex WV Bunt
Pre
k 4 L 4
[ L& Jit=tr LI&]
A
4 3 b ._."'._.\
| | | | -
i, -:f:: #
< ScopZ :'.':!-L' fa Exit WV Ewvnt "-:"l-\..';":* :'.|!'|_' Al Exit A% Evnit

Page 1: A, B, C phase current and voltage phase angle.

Page 2: A, B, C phase total voltage waveform, press “Enter’ can view total current waveform.

Page 3: A, B. C split phase voltage waveform, press “Enter” can view split phase current
waveform.

Notes:

- Press "Menu " key and then press "Enter " twice. can view [Fault Record->Waveform Record],

-. Press "Scop" to adjust the voltage display range from 58% to 933V, and the current is 20% to
2000% ofthe CT rated value.

- Press " Page " to switch to display 60 cycle waveforms, and each screen displays two cycle
waveforms.

-. Press "Evmt" to switch Ua, Ub, Uc, la, Ib, Ic and the trigger action reason and recording time

interface.

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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6.3. - Sequence of event screen

The current percentage displayed on the waveform = (actual cument
valuefcurrent transformer rated value) X 100%

Sequence
of Event

Fault S0 {006 lists reaord | Wavelorm Vsl
i 23.09-27 [A:A2]2 Wave 0l & Wave Ll & Wave Il o L Ik gl
Wave 02 * Wawe 120 Wawve 120
Type: Under voltage Wave 03 = Wave L3O waive 23 o
Ve OO0 e Wave 4 o Wow 48 Wiw Ho
e Uxlle Wave 05 g Wave 139 Wiw g
- Wave 05 O L " *
no2 23-08-27 1332112 Wave 07 g Wave |7 Wive 27 g
ey e . Wave 08 o Wave LA Wave 240
I:-' et Owver koad Wave 09 & Wave 90 Wave M4 ]
W alue 20 0% e Wave 10 & Wave 200 Wawe 30 g - - - -
< Up =Down /Menn W Enter < Up »Down M Menu ' Enter < Up »Down /Menu W Enter
R

Trip byr Ower oad

Timestamp:
2023-12-035 1 5: 00: 26

< Up >»Down MMenu % Enter

Page 1: Sequence of event record of alarm events: alarm time, alarm parameters and value.

Page 2: Sequence of event record of waveform capture, then press “Enter’ can view the specific
waveform (page 3) and the timestamp (page 4).

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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6.4. - Motor running data record screen

Runs
Record
Funs record Protection info.
Start mode Full vwolta ge Action counl
Status Moo stoyp |'n| Start FT, 000000 Cher kmp. 000000
T 2024-12-0014: 3315 Llewn e, 000000 Shortekl goooon
Funshr. 00000L H 32 A laminrun gopoon Cwervell. poooon
Stop hr. 000002 H:11 & —' lamin sart gooooo  Unde rvo b goooon
Sum runs hr. 000005H A3 51 o ooooon A bno . Fre. goooon
Sum stop hr. 00000 7H 08 M 1unhal. oooooo Ahner.PF O goooon
COrp iy ooooLe i E goooon tE Prol-.'.:l Q00000
Trip Qv onoon Under bad 000000 Cuslom Inip gooooo
< Up >Down AMenu v Enter <. Up >»Down A Menu/ Entar

6.5. - Menu system configuration screen

o

Wl conme ! Conlig menu
Protectionmode
Password OO A

Inter A
ﬂﬂfﬁ-l i R
Svsla
o
171
Language

< Up »Down A Menu S Enter < Up »Down & Menu v Enter

6.6. - Contact us screen

Ver L1
2024-09- 18 0B: 42: 23

Wednesday

< Up >Down MMenuV Enter

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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7.- Configuration menu

7.1. - Enter and exit configuration menu

Wekone !

Tassword

= 0p =Oown AMeni wEnkr

Wekone Confi Mens

Bl :
Man Lot

YES WO h RTC

Syskn
oo
1

= Up »TDown SMenu v/ Ento = Up >Down AMeni wEni@r

Enter the configuration menu:

Press @ to enter password page, use A2 and <T>"to enter default password "0001", press
“@"‘_fou can enter Config. Menu to set parameters protector relay.

Exit configuration menu:

After parameter setting, press """ multi times return to first-level of configuration menu, then
press @ can call out Save selection page, you can choose following:

(1) Press "> directly return to configuration menu.

(2) Press A2 or <¥>"to select "YES", press @ for saving the parameter modify and exit.

(3) Press "= or <¥" o select "NO", press @ for exit without saving parameter modify.

Tel: +0086-023-67628702 Emailtech@cabluejay.com
www.cgbluejay.com
Add: 1802 Building 2, Mo .88 Jianxin East Road, Chongging 400020, China -23-



6’ BLUE JP\Y. User manual
7.2.- Configuration menu structure

The menu structure is as shown inthe figure below, there have 7 sub parts can configuration or
review in Config. Menu:

Protection Mode System
COoOMM Do
AQO DI
RTC
= L twwn Shdenu W Eal
-1 | 'I . ..
K1
=M o 1L 1
1y I - 1105 1 a I
; II | I' & Up 2Dhown Svbeom W Enger
IIp ZrLiosan Ente p D Senu W
—1
< Up >1%wn M&iemm W Enter
o A
q '} -
< Up =Dipwn Aidleny W Enter
=
= :: :
£ L'|l =Dgwn A Bdenu W Enler
_.: : g Emi
~ Up 2Dawn Sublinn  Enser
Tel: +0086-023-67628702 Emailtech@cabluejay.com
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7.2.1.- Sub-menu setting of protection mode

User manual

There have 15 different protection mode can configuration, detail function descriptions please
referto Chapter8.

f— | - —|
|— — -

Page No. Description Page No. Description
Page 1 Start over time (chapter 8.1) Page 9 Over temperature (chapter 8.9)
Page 2 Over load (chapter 8.2) Page 10 Short circuit (chapter 8.10)
Page 3 Jaminrunning (chapter 8.4} Page 11 Cwver voltage (chapter 8.11)
Page 4 Jamin starting (chapter 8.7) Page 12 Under voltage (chapter 8.12)
Page 5 Phase failure (chapter 8.3} Page 13 Abnormalfrequency (chapter 8.13)
Page 6 Current unbalance (chapter 8.5) Page 14 Abnormal power factor (chapter 8.14)
Page 7 Groundfault (chapter 8.8) Page 15 {E protection (chapter 8.15)
Page 8 Underoad (chapter 8.6) Page 16 Customtrip (chapter 8.18)

Tel: +0086-023-67628702
www.cgbluejay.com
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Emailtech@cabluejay.com



6’ BLUE JAY User manual

7.2.2.- Sub-menu setting of COMM

O

- RS485 communication address:1-247
COMM-1 ]

Baud 9a0n

e RS485 communication baud ratio: default 9600, optional 2400 /

COMM-2 .|;| , 4800/ 9600/ 19200
A RS485 communication data mode: default n.8.1, optional n.8.1 /

e.8.1/n.8.2

< Up >Down AMenu V' Enter

Note:

1. The device support max 2 communication port, COMM-1 on Module-B, default is RS485.

7.2.3.- Sub-menu setting of AQ

Analog output current signal range
Analog output signal parameter
Transfer parameter value of zero span
Transfer parameter value of full span

Calibration 4mA
Calibration 20mA

w

Note:

This screen is for calibration use, the device already calibrated in factory. User no need to extra
calibrate again.

Caution: If need to re-calibrate, please contact technical team to get admin password.

7.2.4.- Sub-menu setting of RTC

RTC

Year

Mont 12

Date - Users can set:
Hoow Year / Month / Date/Hour/Minute/ Second

Minute

Serond . And Week
Week Thiursday
< Up >Down AMenu % Enter

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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7.2.5.- Sub-menu setting of System

Motor rated

I'l'l"-"||-~|'4'-' IR0Y
Current
Power 2. 2kW

o s
Wiring AP
E

< Up >Down AMenu V Enter

|

Protection C1

ratng

L L

Leakage

< Up >Down AbenuV Enter

This page must set value match protected motor
Current = le, already set in factory.

Caution:

This screen value only accepts fine-tuning to suit different
site. If wrong setting will make trip time point error and
damage Motorl

Ext. CT:

For external protection CT, can choose:
CT306 for 0-104 motor

CT305 for 10-100A motor

CT304 for 100A-200A motor
seechapter 3.2

CT ratio:

Frotector allowed connect CT to expand Ext.CT over 2004, default
use CT306 as current sampling, expand CT use ../5A, then set the
expand CT ratio;

Leakage:

Rated secondary value of zero seguence transformer for Ground fault
detect, default 1A. Related Ir(%) calculate, see chapter 6.1.

For example: Protect target is 132kW motor, rated current 240A, need set

Voltage=380V
Current=240A4
Power=132Kw
Wiring =3P3w

Ext.CT=5A
CT ratio=50
Ir Deno.=1A

Outside protect CT connect expand. /5A CT, 3pcs, see typical wiring in chapter 3.2

< Up >Down AMenu v Enter

Tel: +0086-023-67628702
www.cgbluejay.com

There have & types of Start Mode,
Forward / reverse
Two-‘Winding
RDC. Voltage
Full Votage
Wye-Delta
Autotransfarmer
MCE direct
Cnly protection.

Other details see chapter 9:

Is walue: Start current

STAG. = Starting with 15 timer

SWI. = Switching delay timer, valid in:
Forward / reverse
Two-Winding
Wye-Delta
Autotransformer

Emailtech@cabluejay.com
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Additional

o' F detect ternal

CR e WO e

< Up >Down AMenu Vv Enter

!

Aulo restart

Function Disabled
Volt=loss 20 Ue
Recovery CHRRC LT e
V-loss titne 005.0sec

belay LR

< Up >Down AMenu W Enter

!

Contro

Button Fnabled
) port Enabled

COMM Enabled

< Up >Down AMenu Vv Enter

Tel: +0086-023-67628702
www.cgbluejay.com

User manual

GIF.: Internal, protector will calculate zero seguence current (1o(C)) to
for Ir(%) display; (see chapter6.1)
External, need connect Leakage current transformer for accuracy
measure of 1o(C). Function description see chapter 8.8

CB ftrip: Circutt breaker trip threshold, trip port setting in DO, see
chapter 6.5

Wire detect: If enable this function, in starting period will check wiring
error or not, HMI will show alarm info.

Function: description please see chapter 8.16
Volt-loss: Voltage loss threshold

Recovery: voltage recover to normal threshaold
V-loss time: Voltage loss time
Delay: Delay timer to process Voltage loss restart logic

Function is disabled

Emailtech@cabluejay.com

Add: 1802 Building 2, Mo .88 Jianxin East Road, Chongging 400020, China -28-
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@
7.2.6.- Sub-menu setting of Digital output

Device provide flexible external control methods, there main body have 4*DO port, free to
definition & type trip status:

M

[N Start A
o2 Start B
M3 Alarm
[H Y4 i:|§-||:.~

CB trip 000, 1sec.

< Up >Down AMenu' Enter

Item Description

Reserved | Reserve output

Trip To trip Motor control contactor
CB trip Totrip main circuit breaker, Trip threshold see chapter 6.5.
Alarm When any of the Protection Mode trigged, will active

Start motor as Button Start A (Refer to chapter 5.3.2)
Start A In “Forward and reverse start” mode, Motor start in forward rotation
In “Two-winding start” mode, Motor start in winding-1{low speed)

Start motor as Button Start B (Refer to chapter 5.3.2)
Start B In “Forward and reverse start” mode, Motor start in reverse rotation
In “Two-winding start” mode, Motor start in winding-2(high speed)

Link R1

Link R2 When device action by protection trip, the configured DO port also synchronous act.
Must configuration in Protection Mode (see chapter 7.2.1) Enable to active.

Link R3

Device support parallel start and stop working mode, called “Pulse Start”, that set Trip function in
DO-1, then can start motor via external switch, pulse start is special wiring mode, can work with
other start mode, typical wiring drawing please refer to chapter 9.7.

Note:

Only DO-1 support config. “Trip” for pulse start model, other DO can set Start A or Start B for
different start model.

Tel: +0086-023-67628702 Emailtech@cabluejay.com
www.cgbluejay.com
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7.2.7.- Sub-menu setting of Digital input

Device definition 18 items of DI function, with DO setting can build many different motor control
wiring and alarm signal.

To active the DI functions, please set DI port “Enable” under Control sub-menu, valid status of the
DI port can be set under Port config. Page.

1]

[0 1 K1 status

D2 I status

LA Loc./Rimnt.

[ 4 Resel

[ 5 Loc, start A

D 6 Loc, stop

7 Loc, Stant B

< Up >Down AMenuV Enter

[tems Functions Notes

Selection of Local / Remote control

Dl closed (Reqgister set 1) for remote control mode, only can
Loc/Rmit. start motor by MODBUS command !
DOl opend (Regsiter set 0) for local control mode, can start
motor by HMI

Loc. Start A Same function with [Star 4 button

. . Affect by LocallRemote select
Loc. Start B Same function with button Only validin Local status

Loc. Stop Same function with [Stop] button

Rmt. Start A Same function with button

Affect by LocallRemote select

Rmt. Start B Same function with button Only validin Remote status

Rmt. Stop Same function with [Stop] button

Same function with button: To release alarm and

Reset reset DO port to nor-ripped status, when maotar in Stopped

status.
Start A Same function with [Star A button

Do not affect by

Start B Same function with button LocalRemote select
Stop Same function with [Stop] button

Emergency stop signal, when trigged will stop motor
Emerg. Stop immediately.
CB status Circuit breaker status input Used for ‘Wire detect
Tel: +0086-023-67628702 Emailtech@cabluejay.com

www.cgbluejay.com
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judgement (refer to chapter

KM1 status Contactor coil status input 6.5)
K2 status Contactor coil status input

KM3 status Contactor coil status input

General Regular OMMOFF status input, show state in register map !
Customtrip Active “customtrip” by external signal !

Tel: +0086-023-67628702
www.cgbluejay.com
Add: 1802 Building 2, Mo .88 Jianxin East Road, Chongging 400020, China
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8. - PORTECTION FUNCTION INTRODUCTION

8.1- Start overtime protection

Start overtime protection provides protection of motor during starting period. After motor in regular
running period, start overtime protection will automatically exit.

Protective action logic:
After Start timer countdown to 0, either of the following two condition will trig protect action.

1. Three-phase average current = 1.1 times the motor rated current (le) OR
2. Three-phase average current < 10% of the motor rated current (le)

Parameters:
Protect action OFF fAlarm { Trip DO
Start timer 1.0~ 600.0s
Action delay 0
Tel: +0086-023-67628702 Emailtech@cabluejay.com

www.cgbluejay.com
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8.2- Overload protection

User manual

Device can calculate used thermal capacity (UTC) of the motor to avoid motor from overheating
damage. Internal program simulates the used thermal capacity of the motor in a variety of
operating conditions, can real-time monitoring of motor heating conditions. Ensure effective
protection ofthe repeated starting ofthe motor overheating condition continuous run.

Device provide 12 inverse time protection curves; user can select suitable curve for different motor
working condition.

t Operating inverse time
. | Motor working current value
Inverse-time
formula t = Ki[(1Ne)2-1]
le  Motor rated current
K K factor curve need set
N —
AQ30 '.I:-.II
300 )
00 g
1004 i
"'n
kN
S0 e =]
‘-,. I
‘-..\ -]
200 N HTH = T0— 1200
-] ~T
100 =i
L1
50 0 0
Y
20 - o] [
A .y =) o
[~ Sl
tiz 10 \\\ =] -
5
[~
z
=]
1 e x\"- [~
2.5
2.2
™
L1
005
1 = 3 4 & B a 10
X In -

Overload inverse time curve

Tel: +0086-023-67628702
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Typical trip time in different K factor and protection class

125 105
250, 300 10
500 20
750 30

Without trip in

2h

Tripin 1h

User manual

Tp=2min 25=Tp="105
Tp=4min 45=Tp=105
Tp=8min G5=Tp=20s
Tp=12min Q5=Tp=303

Overload inverse time curve quick select chart (time unit: sec)

11 | 47.62 |119.05 [285.71(357.14 | 476.19| 58524 1190.48|1428.57 (238095357143 |4761.90(5714.28
12 | 2273 | 5682 [136.36 (17045 (22727 |284.09|568.18 | 681.82 [1M136.361704.55|2272 73|2727.27
13 | 1449 | 3623 | 86.96 (108.70 (14493 18116 362.32 | 43478 | 724.64 |[1086.96 1449 28173913
14 | 1042 | 26.04 | 6250 [ 7813 (1041713021 260.42 | 31250 | 52083 | 781.25 M041.67(1250.00
15 8.00 |20.00 | 48.00 | 60.00 | 8000 {100.00(200.00 (24000 |400.00|600.00 (200.00(960.00
2.0 3.33 | 833 | 2000 ) 2500|3333 [41.67 | 8333 (10000 | 166.67 | 250.00 |333.33 | 40000
25 190 | 476 | 1143 | 1429 | 1905 | 2381 | 4762 | 5714 | 9524 | 14286 (190,48 | 22857
3.0 125 | 313 | 750 | 938 | 1250 | 1563 | 3125 | 3750 | 6250 | 9375 (125.00 (15000
35 089 | 222 | 533 | 667 | 889 | 1111 | 2222 | 2667 | 4444 | G667 | 88.89 [ 106.67
4.0 067y | 167 | 400 | 500 | 667 | 833 | 1667 | 2000 | 3333 | 50.00 | 6667 | 80.00
45 052 | 130 | 312 | 390 | 519 | 649 | 1299 [ 1558 | 25497 | 3896 | 5195 | 62.34
50 042 | 1.04 | 250 | 313 | 417 | 521 | 1042 [ 1250 | 2083 | 3125 | 4167 | 50.00
55 034 | 0B85 | 205 | 256 | 342 | 427 | 855 [ 1026 | 17.09 | 2664 | 3419 | 41.03
6.0 029 | 071 | 171 ) 214 | 286 | 357 | 714 857 | 1429 [ 2143 | 2857 | 3429
6.5 024 | 061 | 145 | 182 | 242 | 203 | 6.06 727 | 1242 | 1818 | 2424 | 29.09
7.0 021 | 052 | 125 | 156 | 2.08 | 260 | 521 6.25 | 1042 | 1563 | 20.83 | 25.00
7.2 020 | 049 | 118 | 148 | 197 | 246 | 492 580 983 | 1475 | 1967 | 23.60
75 018 | 045 | 109 ) 136 | 181 | 226 | 452 543 .05 | 1357 | 1810 | 2172
8.0 016 | 040 | 0895 | 119 | 159 | 188 | 397 476 | 794 | 1190 [ 1587 | 19.05

Tel: +0086-023-67628702
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Parameters:
Protect action OFF/fAlarm [ Trip DO
¥ factor value 10~ 1200
Cool down timer!™ 1~ 1200 min
Overload reset method™® Auto reset / Force cooling

(1) Cool down timer:

After motor stop, the cool down timer countdown to simulated the motor cools to a safe state
process; the definition ofthe cooling time is to reach steady state of ambient temperature (the
maximum allowable temperature) when motor overload trip.

Typically, suggest cool down timer set “30 minutes” to let motor cooled completely.

(2) Overload reset method:

If protect action select [Trig DO), After relay tripped there have two ways reset motor to next
working cycle (Standby status):

Automatic Wait UTC = 15%, press ﬂ button to reset status directly
Manual Wait UTC = 15% AND [Cool down timer] countdown to O, press m button
to reset status.

Notes:

1. If overload protection tigged after UTC = 15%, press Stop will invalid, HMI still show
‘Overload”; Must reset UTC to 0%, then press Stop to Standby status.

2. Press and hold m 3 seconds can reset UTC to 0%.
3. Used themmal capacity (UTC) displayed on HMI (chapter 5.1). or read from register 0x0D.

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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8.3 - Phase loss protection

Any two phase current > 25% Rated current, AND the other phase current < 12.5% Rated current,
the phase failure protection will be activated.

Parameters:
Protect action OFF/Alarm / Trp DO
Action delay 01~500s

MNote:

This protection will valid in both starting and running period.

8.4 - Jam in running protection (stall)

It aims to prevent serious jam of motor-driven equipment or damage to the motor due to
overheating and overloading of the motor.

Motor measured current = Threshold set value

Parameters:
Protection mode OFF/Alarm/Trip
Threshold 100 ~ 1000% le
Trip delay 05~500s
Note:

Only valid in regular running period.

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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8.5 - Current unbalance protection

lim = Threshold set value

Current unbalance protection based on the maximum phase current unbalance to detemine
whether to start phase unbalance protection function. Current unbalance is calculated as follows:

lum = [{Imax({Imin) - Imean) / Imean| * 100%

lim Three-phase current unbalance

Imsx | Maximum phase current in the real-time measurement ofthree-phase

Imin | Minimum phase current in the real-time measurement ofthree-phase

lavg Three-phase average cument

Parameters:

Frotect action OFF /fAlarm / Trip DO
Threshold 5~ B0%

Action delay 0.1~-500s

Note:

When the three-phase average current (lavwg) is less than the motor rated current (le), in formula lavg
= |e

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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8.6 - Underload protection

Underload protection is mainly aimed at the situation that the load carried by the motor may have
abnormal mutations, such as belt breakage or water pump idling.

Underload protection can generally be set as an alarm to remind the staff to pay attention. This
function is only valid in regular running period.

Parameters:

Frotect action OFF fAlarm / Trip DO
Threshold 20~ 100% le

Action delay 0.5~600s

8.7 - Jam in starting protection (rotor locked)

Motor measured current > Threshold set value

Parameters:
Protect action OFF/Alarm / Trip
Threshold 100 ~ 1000%le
Action delay 05~500s
Note:

Only valid in starting period.

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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8.8 - Ground fault protection

The magnitude of the leakage current depends on the position of the fault point on the coil of the
motor. It is desirable to set a low leakage current fault action value to protect as many stator coils
as possible and prevent the motor casing from becoming dangerous due to electrification.

In the direct grounding system, the action time should be set as short as possible to avoid system
damage; in the grounding system through resistance, the leakage current value is limited in a
safer range, and a longer action time can be selected.

Parameters:
Protect action OFF/Alarm /Trg DO
Threshold™ 10 ~100%Ir
Action delay'® 01~50s

Notes:

1.When the residual current mode is set to built-in, the controller calculates the residual current
according to the three-phase current vector sum.

2 When the residual current mode is external, the controller measures the residual current
according to the extemal residual current transformer.

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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8.9 - Over temperature protection

Device accept 1pcs NTC or PTC sensor for temperature measurement, provide original resistance
parameters value.

Measured resistor > Threshold set value

Parameters:
Protect action OFF / Alarm / Trip DO
Probe type NTC/PTC
Threshold 0.1 ~ 30KQ
Hysteresis 0.1 ~ 30KQ

8.10 - Short circuit protection

The protection is performed when motor occurred incomectly wiring or line is damaged that caused
short circuit.

Parameters:
Protect action OFF / Alarm / Trip DO
Threshold 100 ~ 1000%Ie
Trip delay 0.1 ~50.0s

Note:

Blue Jay suggest set threshold in large value, and short trip delay time.
Set protect threshold = Contactor trip threshold (0x308). CB will trip priority than contactor.

Tel: +0086-023-67628702 Emailtech@cabluejay.com
www.cgbluejay.com

Add: 1802 Building 2, Mo .88 Jianxin East Road, Chongging 400020, China -40-



',0 BLUE JAY User manual
8.11 - Over voltage protection

Any of the three phase voltage > Threshold set value

Parameters:
Protect action OFF / Alarm / Trip DO
Threshold 105 ~ 150% Ue
Trip delay 01~50.0s

Notes: This protection will valid in both starting and running period.
8.12 - Under voltage protection

Any ofthe three phase voltage < Threshold set value

Parameters:
Protect action OFF f Alarm / Trip DO
Threshold 50 ~05% Ue
Trip delay 0.1~50.0s

Notes:

1.This protection will valid in both starting and running period. If enabled voltage dip restart
function (chapter 8.186), under voltage protection will automatically disable.

2.Enable under voltage protection can open Auto Restart function, this function used in some
special application scenarios, by ignoring the under voltage protection caused by system
voltage dip, let motor can be automatically restarted after the voltage recovered.
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8.13 - Abnormal frequency protection

Frequency > Upper threshold set value OR
Freguency < Lower threshold set value

Parameters:

User manual

Frotect action

OFF fAlarm / Trip DO

Upper threshold

50.00 ~ 55.00Hz

Lower threshold

45.00 ~ 50.00Hz

Trip delay

0.1~500s

8.14 - Abnormal power factor protection

Fower factor < Threshold set value

Parameters:
Protect action OFF fAlarm [ Trig DO
Threshold 20 ~85%
Trip delay 0.1~60.0s
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8.15. - tE protection

The tE protection function used for increased safety type motor(GB3836.3-2000), it valid in both

starting and running period. tE time protection fault must be reset manually. It cannot be valid with
overload protection (chapter 8.2) at the same time.

100 —
\?\x\ \.\‘
_ R
tis) 20 R
R TEp(s)
y DENNN Y
] 15
\-\\x\“& 12
10 10
]
5 5
i
3 3
2 3 4 5 67 8 9 10

— I/Ia

tE tripping characteristic
Note:

To ensure that the regular overload protection act before tE trap time, we suggest choose lower
inverse time curve in overload protection, typically less 15%.

Parameters:
Protect action OFF/Alarm { Trp DO
Trip setting value tEp!" 01~-150s

(1) Real trip delay value = Set tEp *tEp[1.05]
Example: SettEp =5, IMle=3.4
Trip delay timer = 15.4sec
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/
tEFl SEtﬁﬁg value ql.-liﬂk select chart [tiI'I"IE unit: SEB:I
e Ep 1.0(s) 4.0(s) 4.3(s) 4.6(s) 5.0(s) 5.5(s) 6.0(s) 15.0(s)
3.00 4.00 16.00 17.20 18.40 20.00 22.00 24.00 G0.00
3.20 348 13.82 14 .96 16.01 17.40 19.14 20.88 5220
3.40 3.08 12.32 13.24 1417 15.40 16.94 18.48 46.20
3.60 276 11.04 11.87 12710 13.80 15.18 16.56 41.40
3.80 250 10.00 10.75 11.50 12.50 1375 15.00 37.50
4.00 229 916 9.85 1053 11.45 12.60 13.74 34.35
4.20 211 g.44 9.07 9.71 10.55 11.61 12.66 31.65
4.40 1.85 7.e0 8.39 8.a7 975 1073 11.70 2925
4.60 1.82 7.28 7.83 3.37 9.10 10.01 10.92 27.30
4.80 1.70 G.80 7.3 7.82 8.50 935 10.20 25.80
5.00 1.60 6.40 6.88 7.36 a.00 a.80 960 24.00
520 1.51 G.04 6.49 6.85 7.55 a.31 9.06 2265
5.40 143 572 6.15 6.58 T7.15 7.87 8.58 2145
5.60 1.36 544 585 6.26 6.80 748 8.16 2040
5.80 1.29 516 h.55 83 G.45 7.0 774 19.35
6.00 123 4.82 29 h.G66 6.15 677 738 13.45
G.20 1.18 472 5.07 543 5.90 G.449 7.08 17.70
G6.40 113 452 4 86 .20 5.65 6.22 G6.78 16.95
6.60 1.08 432 464 497 5.40 584 G.48 16.20
G.80 1.04 4.16 4.47 478 520 hi2 G.24 15.60
7.00 1.00 4.00 4.30 4.60 5.00 5.50 G.00 15.00
8.00 1.00 4.00 4.30 4 .60 5.00 5480 G.00 15.00
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8.16. - Voltage loss restart function

Protector can automatic restart motor when encourter short time voltage reduce and recovery.
There has an intemal timer to judgment auto restart or keep motor stopped status.

Functxom [hsabled

< Up >Down Mhlenu W Enter

50% ~ 100%Ue;
Woltage loss threshold Set “0" to disable this function Register 0x20C
Default 80%Ue

50% ~ 100%Ue;
Voltage recovery threshold Set “0" to disable this function Register 0x200D
Default 80%Ue

. 0.1s ~60.0s :

Woltage loss timer Default 5.0 Register 0x20E
. 0.1-~600s ,

Restart delay timer Default 0.1 Register 0x20F

When Visec: < Voltage Dip threshold, a delay timer will start count down

—

"n"'l-m "/—

W ; If At=t1 =« Restart delay timer {Delay in HMI)
T : - Wizt = Voltage recovery threshold

The restart logic will not be frigged

t1
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A
| / If At=Delay timer +12;
Vo ™~

| fr— & / Protector will process Restart logic:
; I

After delay timer, DO-1 and DO-2 opened,
fault alarm DO-3 closed (if already
configured),

then Voltage dip timer (t2) start accounting.

Dalay timer t2

If t2= Voltage dip timer, Vizes = Voltage recovery threshold;

Protector will automatic restart motor after Restart delay timer.

If t2= Voltage dip timer, Vizes < Voltage recovery threshold,

Protector will stay in “Under voltage protection” status;
LED indicator failure ON, must press button Reset| before next starting cycle.

Notes:
1. Start config. set Start Mode to “Only protection”,

< Up >Down AMenu ' Enter

Protector can work in Anti voltage dip restart, please refer to chapter 8.17

2. When set Auto restart function “OFF’, DO status will reset after power recovery.
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@
8.17. - Anti voltage dip function

FProtector can equip supper-cap, this hardware provides around Ssec power hold function when
voltage loss too low, see chapter 3.1.

In this hardware ON Restart function:

Situation A:
Start config. set Start Mode to *Only protection”

When Ve < Voltage Dip threshold, then Voltage dip timer start accounting.

Before timer count down to zero
Wiz = Voltage recovery threshold;

Protector will close DO-2 (Restart relay) to let motor restart,
must wiring as reference drawing in chapter 9.1.

After timer count down to zero
WVise = Voltage recovery threshold,

Protector will keep motor stopped status, do not process auto

restart.
Situation B:
Start config. set Start Mode to other mode, same logic of Voltage dip restart, see chapter
8.16.

In this hardware OFF Restart function:

Situation C:
Start config. set Start Mode to “Only protection”, protector no act when power loss.

Situation D:
Start config. set Start Mode to other mode, When Was=c: < Voltage Dip threshold,

Protector can keep DO1/DO2 status, KM of contactor always powered during voltage dip.
Motor keep original running status.

8.18. - Custom trip function

The user provides a pair of passive contacts to the device, which are connected to the "custom
trip" DI (it needs to be configured), and will act after a set delay. Protection can choose to trip or
alarm.
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9. -MOTOR START MODE INTRODUCTION

9.1.- Only protection mode

Terminal Description 1. After device powered ON, DO act, enters [ Standby] state,
HMI show “Full voltage”
0N LIniversal signal input d
If wiring is wrong, HMI show "Wring Error”, and failure alarm
D2 Liniversal signal input relay D03 closed
DI2 DI3 closed for HMI panel control; If wiring is correct, enters [Standby] state, HMI show "Full
DI3 opened for remote control vaoltage”.
D4 External “Start™ switch status 2.When press external start button (5W2), KM loops picks up
and latched. Motor powered up enter [Starting] period:
Di5 Liniversal signal input
In [Starting] period, "Start” light O, HMI show "Starting™;
DIE Universal signal input After Starting period, "Start” light OFF, "Runs” light ON, HM|
oI7 Universal signal input show"Running”.
3. When press external stop button (5W1), OR there have
protection fripping action:
Do To contractor (KM)
D1 released, KM opened, motor stopped andin [Cooling
Doz | period, usedthermal capacity (UTC) drops.
D03 Motor failure alarm output 4.&;}:&;;.;]’(3%15%: enters [Standby] state, HMI show “Full
D4 To trip CB (QF)
Notes:

1. Control unit build in protect CT, Sampling CT in drawing:
Motor rated current < 100A, power line can directly cross through the sampling core on control
unit body.
Motor rated current = 1004, need extemal .._/5A protect CT, external CT secondary wire cross
through the sampling core on control unit body. (need configuration in HMI or register 0x201,
0x202)

2. If protector detect failure protect current = Contactor breaking current, there will judgment short
circuit protection (chapter 8.10). DO1 will keep closed until DO4 act and CB tripped (QF), after
delay timer then can act DO1 to disconnect contactor (KM).

3. In failure tripping, must use "Reset” switch looped to DI4 or "Reset” button on HMI to erase
failure alarm then DO1 can act again to enter [Standby] state.
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Typical wiring
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Notes: Ifenable voltage dip auto restart function (chapter 8.16), please refer following:
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9.2. - Full voltage start mode

User manual

Terminal Description 1. After device powered O, detect contactor (KM) state:

o Contactor (KM) status If wiring is wrong, HMI show “Wring Error”, and failure alarm
relay D03 closed;

DIz Circuit Breaker (CF) status If wiring is correct, enters [Standby] state, HMI show “Full
voltage™

DI3 D13 closed for HMI panel control;

D13 openedfor external control | 2. When device received "Motor Start™ signal, DO will act,

then trig KM closed, motor powered up enter [ Starting]

DI4 External “Reset” switch status period:

DI5 External “Start” switch status In [Starting] period, "Start” light OM, HMI show "Starting™;
After Starting period, “Start” light OFF, "Runs™ light OM, HMI

DlG External “Stop™ switch status show "Running”.

DI7 Universal signal input 3. When device received "Motor Stop” signal, OR there have
protection tripping action:
DO released, KM will open, motor stopped andin [Cooling
period, thermal capacity (UTC) drops.

Do To contractor (KM}

4 After UTC=15%, enters [Standby] state, HMI show "Full
Doz ! voltage”.
] Notes:
Doz Motor failure alarm output
In failure tripping, must use "Reset” switch looped to DI4 or
D4 To trip CB (QF) "Reset” button on HMI to erase failure alarm.
Typical wiring
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L
2t \\\‘\ " ]
a L
b [
s
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[ — o ot "l
"-‘:—____-:i [ [T oF
] L&F
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(}, C C“/] b [y N PN
| -
Zampling © k i) g
I— n Tt
—t colL
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- ]
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o &
o1 Failure
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0o _=
b0 o
)
[
o _+]
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9.3. - Forward and reverse start mode

Terminal Description 1. After device powered ON, detect contactor (KM1) state:
DI Contactor (KM1) status If wiring is wrong, HMI show "Wring Error”, and failure alarm
DI2 Circuit Breaker (QF) status relay DO3 closed,
| If wiring is correct, enters [Standby] state, HMI show
DI3 D13 closed for HMI panel control; “Farward / Reverse™

D13 opened for remote control

2.A. When device received "Motar Start A signal, DO will act,

Di4 External "Reset” switch status then trig KM1 closed. Motor powered up enter [Starting]
oI5 External “Start A" switch status period, "Start” light O™, HMI show "Forward Starting™;
. . After Starting timer (0x32F) count down to 0, Motor enter
DIG External “Stop™ switch status
P normal runs status, "Start” light OFF, "Runs™ light O™, HMI
DI7 External “Start B switch status show "Running”.

2 B. When device received "Motar Start B” signal, DO2 will act,

then trig KM2 closed. Motor powered up enter [Starting

Do To contractor (KM1) period, "Start” light OM, HMI show "Reverse Starting™;

Do2 To contractor (KM2) After Starting timer (0x32F) count down to 0, Motor enter

Doz Motor failure alarm output normal runs status, "Stat” light OFF, "Runs” light O, HMI

show "Running™.

3. When device received "Muotor Stop” signal, OR there have

protection tripping action. DO or D02 released, KM or
Do To trip CB (QF) K2 will opened, ml_:ltur stopped andin [Cooling] period,
used thermal capacity (IUTC) drops.

4 After UTC=15%, enters [Standby] state, HMI show "Forward

! Reverse”
Typical wiring
A
q ] - T!E'j
— - =
CODE — |
T — J’Eg )
| ] 2000004 [ &
w‘-\ NN —
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9.4. - Two-winding start mode

User manual

Terminal Description 1. After device powered ON, detect contactor (KM1) state:
)R] Contactor (KM1) status If wiring is wrang, HMI show ™Wring Error”, and failure
alarmrelay DO3 closed;
Di2 Circuit Breaker (QF) status If wiring is correct, enters [Standby] state, HMI show ™
Two-Winding™.
DI3 D13 closed for HMI panel contral;
D13 opened for remote control 2.A. When device received "Motar Start A" signal, DO will
act, then trig KM closed. Motor powered up enter
D4 External “Reset” switch status [Starting] period, "Start” light OM, HMI show "Low
Starting™;
DI5 External “Start A” switch status After Starting timer (0x32F) count downto O, Motor enter
. . narmal runs status, "Start” light OFF, "Runs” light G,
DIG External “Stop” switch status HMI show "Running”.
oI7 External *Start B® switch status 2.B. When device received "Motor Start B” signal, D02 will
act, then trig KM2 closed. Maotor powered up enter
[Sta[ting period, "Start” light OMN, HMI show "High
DO To contractor (KM1) Starting™,
After Starting timer (0x32F) count downta O, Motor enter
Doz To contractor (KM2) normal runs status, "Start” light OFF, "Runs” light O,
Do3 Maotar failure alarm output HMI show “Running”.

3. When device received "Maotar Stop” signal, OR there have
protection tripping action. DO or DO2 released, KM1 ar
kM3 will opened, motor stopped andin [Coeling] period,

DOod To trip CB (CIF) used thermal capacty (UTC) drops.
4. After UTC=15%, enters [Standby] state, HMI show
“Two-Winding”.
Typical wiring
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9.5. - Wye-delta transition mode

Terminal Description 1. After device powered ON, detect contactor (KM1) state;
)R] Contactor (KM1) status If wiring is wrong, HMI show “Wring Error”, andfailure alarm
relay DO3 closed;
Di2 Circuit Breaker (QF) status If wiring is correct, enters [Standby] state, HMI show ™
DI3 D13 closedfor HMI panel contral; Wye-Detta”
DI3 opened for remate control 2. \When device received "Mator Start” signal, DO will act, then
_ trig KM, KM3 closed, motor powered up enter [Starting]
Dl4 External *Reset” switch status period, "Start” light OMN, HMI show "Starting™
0I5 External “Start® switch status 3. After Starting timer (0x32F) count downto 0, DO released,
D02 act, trig KM2, KM3 closed. Motor in normal runs status.
Dig External “Stop” switch status “Start” light OFF, "Runs” light ON, HMI show “Running”.
DI7 Liniversal signal input 4 When device received "Motor Stop” signal, OR: there have
protection tripping action:
D02 released, KM2, KM3 will opened, motor stopped andin
Do To protect contractor (Relay A) [Cooling] period, usedthermal capacity (UTC) drops.
Doz To protect contractor (Relay B) 5 After UTC=15%, enters [Standby] state, HMI show
"Wye-Delta™.
Doz Motor failure alarm output
Dog Totrip CB (QF)
Typical wiring
g
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9.6 - Circuit breaker directly start mode

Terminal Description 1. After device powered OM, detect circuit breaker(QF) state:

)R] Universal signal input If wiring is wrong, HMI show ™Wring Error”, and failure alarm
relay D03 closed;

Di2 Circuit Breaker (QF) status If wiringis correct, enters [ Standby] state, HMI show "CB

DI3 D13 closedfor HMI panel control; Direct”

DI3 opened for external control | 2 when device received “Motor Start” signal, DO will act,

thentrig QF closed, motor powered up enter [ Starting]

D4 External “Reset” switch status period:
oI5 External “Start™ switch status In [Starting] period, "Start” light OM, HMI show “Starting”™,
. . After Starting period, "Start” light OFF, "Runs™ light G, HMI
DlG External “Stop™ switch status show "Running’.
DI7 Universal signal input 3. When device received "Mator Stop” signal, OR there have
protection tripping action:
D1 will released, GIF will opened, motor stopped andin
0O To contractor [Cooling] period, used thermal capacity (UTC) drops.
4. After UTC=15%, enters [ Standby] state, HMI show "CB
Doz ! Direct”.
o3 Motor failure alarm output Motes: In failure tripping, must use "Reset” switch looped to
Dl4 or "Reset” button on HMI to erase failure alarm.
Dog !
Typical wiring
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9.7 - Pulse start mode

Device provide this special start mode for extemal switch start and protector start control in
parallel:

Terminal Description 1. After device powered ON, enters [Standby] state, HMI show
"CB Direct”.
Dn Universal signal input
2. When device received "Motor Start” signal, DO2 will act
D12 Circuit Breaker (QF) status 1secthen tripped, there have a pulse signal to active KM
and self-locked by external circuit, motor powered up enter
oI DI3 closed for HMI panel control; [Starting] period
DI3 openedfor external control | rstarting] period, “Start” light ON, HMI show "Starting™
D4 External “Reset” switch status After Starting period, "Start” light OFF, "Runs” light QN, HMI
show "Running”.
D5 External “Start” switch status
3. When [de*.rit;e rt_aceiveq "Motor Stop” signal, OR there have
DIG External “Stop” switch status protection tripping action:
) . ) DO will released, KM will open, motor stopped andin
DI7 Universal signal input [Cooling] period, used thermal capacity (UTC) drops.
4. After UTC=15%, enters [Standby] state, HMI show "CB
Direct”.
DO1 To contractor Motes: In failure tripping, must use "Reset” sw'rtn:_h looped to
DOz Start A or Start B D14 or "Reset” button on HMI to erase failure alarm.
Must set DO1 for Trip, please refer chapter 6.5.
Doz Motor failure alarm output
Dod Matar failure alarm output
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10. - COMMUNICATION INTERFACE

10.1. - MODBUS @ protocol

The composition ofthe RS-485 cabling must be carried out with a meshed screen cable (minimum
3 wire), diameter ofnot less than 0.5mm?, with a maximum distance of 1,200 m between the motor
protector and the master unit. This Bus may connect a maximum of 32unit.

10.1.1- Modbus RTU frame format:

Address code 1BYTE Slave device address 1-24T
. indicates the function codes fike read

Function code 1BYTE colls / inputs
Starting address, high byte
Starting address, low byte

Data code 4BYTE Number of registers, high byte
Number of registers, low byte

Error check code 2BYTE Cyclical redundancy check (| CRC )

10.1.2.- Modbus function code

Code Meaning Description

This function permits to read Internal

FUNCTION 01 Read multipie Coils Bits or Physical Colils

This function permits to read Physical

FUNCTION 02 Fead signal Coils Discrete Inputs

Reading ofn Words of Read protection setting, system

FUNCTION 03 , ) parameters, starting parameters, efc.
holding register Read the /O port status
: . Read measurement values (voltage,
FUNCTION 04 F;E?Stlgrg ofn Words ofInput . rent power. etc.):
9 Read SOE record

. , This function permits fo write Internal
FUNCTION 05 Force Single Coil Bits or Physical Colls
FUNCTICN 06 Write single register This function permits fo write
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Notes:

1. For communication with the master unit, customers can choose the RS-232 to RS-485
converter to use.
2. Mot all the device series have RS485 full operation function, please check your ordered product

to confirm whether has related function. If products no response when read/write some register,

mostly not equipped that functions.

3. Due to product modifications or custom requirements, the interface pin place may be changed.

For details, please refer to product label on the rear board.
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v 4
Example_1: Read A, B, C phase current value
Host inguiry:
Data Data Data Data
Addr. Func. Address Address Number number CRC
{high) (low) {high) {low)
01 04 an a0 00 03 BE F7
Slave response:
Data A-phase B-phase C-phase
Addr. Func. length current current current CRC
01 04 06 03 E& 03 E& 03 ET ] 7D
Example_ 2: Write motor rated current from 1A to 1.5A
Host inguiry:
Data Data
Addr. Func. | Address | Address D*‘“ﬁi“ﬁ;”e ”*‘ﬁ‘nﬁ'”e CRC
(high) (low) g
01 0& nz 05 an oF a0 TE
Slave response:
Data Data Data
Addr. Func. Address Address Value Da::ao‘lﬁlue CRC
{(high) {low) {high)
01 0@ n2 05 ] oF an TE
Example_3: MODBUS command control relay to tripped
Host inguiry:
Data Data
Addr. | Func. | Address Address ”a‘tﬁi‘ﬂ”e Da:fc_::?}'”e CRC
(high) (low) g
01 na an 01 FF an oD DA
Slave response:
Data Data
Addr. Func. | Address Address D*ﬁ:ﬁ;”e ”a:?c_t:?}'”e CRC
{high) {low)
01 0& an 01 FF 00 CD DA

Tel: +0086-023-67628702
www.cgbluejay.com
Add: 1802 Building 2, Mo .88 Jianxin East Road, Chongging 400020, China

Emailtech@cabluejay.com

-50-



"0 BLUE JAY User manual
10.2 - Register map

Cautions!

1. This chapter register map in default products the write function is disable in standard version,
that to avoid unexpected damage due to frequent write operations, only opened for customer
requirementl!

2. Registers support maximum 100,000 times writes, wrong write registers may cause device

irreparable damage! Please ensure that host software engineer proficient in R$485 MODBUS
protocaol.

3. When the customer request valid the register write function, Blue Jay Technology Co., Ltd. will
not responsible for any damage caused by the register write operationil

10.2.1 - Motor status parameter (Read only, Funx04)

Address Parameter Description
0x00 A-phase Current
0x01 B-phase Current Unit: 0.1A
0x02 C-phase Current
0x03 AB line voltage
Ox04 BC line voltage Unit: 0.1V
0x05 CA line voltage
0x06 Active power (Ps_avg) Unit: 0. 1KW
Ox07 Reactive power (Qs_avg) Unit: 0_1KVar
0x08 Apparent power (35_avg) Unit: 0.1 EWA,
0x09 FPower factor Unit: 0.001
Ox0A Frequency Unit: 0.01Hz
Ox0B Residual current Unit: 0.1maA
Ox0C Themal resistance Range: 100-300000
Ox0D Used thermal capacity (UTC) Range: 0-100%
0: without signal
1: With signal in
BITO:DIA
BIT1:DIZ2
0x12 Digital input status BITZ:DI3
BIT3:Di4
BIT4:DI5
BIT5:DIG
BITE:DIT
0: Opened
0x13 Digital output status 1: Closed
BITO:DO1
Tel: +0086-023-67628702 Emailtech@cabluejay.com
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BIT1:D0O2
BITZ2:DO3
BIT3.D0O4

0x14 A-Phase current percentage Unit: 0.1%

0x15 B-Phase current percentage Unit: 0.1%

0x16 C-Phase current percentage Unit: 0.1%

0x17 AB line voltage percentage Unit: 0.1%

0x18 BC line voltage percentage Unit: 0.1%

0x19 CA line voltage percentage Unit- 0.1%

Ox1A Active power percentage Unit: 0.1%

Ox1B Reactive power percentage Unit: 0.1%

0x1C Apparent power percentage Unit: 0.1%

0x1D Power factor percentage Unit: 0.1%

Ox1E Freguency percentage Unit- 0.1%

Ox1E Residual E:éﬂsrr'lr'_nlglnfrcentage Sampﬁqgltﬁgﬁ: q:xtemal

Zero-sequence sensor
R

0x20 Residual ?rg{eemaﬁ:jementage Cal culatelgimflrgn[’]l-hﬁdamental

frequency

0x23 Average voltage percentage Unit: 0.1%

Ox24 Average current percentage Unit: 0.1%

0x25 Peak voltage percentage Unit: 0.1%

0x26 Peak current percentage Unit: 0.1%

0x28 A-phase current unbalance Unit: 0.1%

0x29 B-phase current unbalance Unit: 0.1%

Ox2A C-phase current unbalance Unit: 0.1%
0x32-0x35 Active energy (Ep) Unit: 1WH
0x36-0x39 Reactive energy (Eq) Unit: 1varH

Oxd? A phase voltage angle 0.1°

0x43 B phase voltage angle 0.1°

Oxdd C phase voltage angle 0.1°

0x45 A phase current angle 0.1°

0X46 B phase current angle 0.1°

OxAT C phase current angle 0.1°

0: Waiting for delay timer
0x48 Device present state t Szt:asr:;é?ggby
3 Running
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4: Stopped
5: Stopped by failure trip

O0x0000: Mo alarm
O0x0001: Start Overtime
0x0002- Over Load
0x0004: Phase Failure
0x0008: Jam in starting
0x0010: Current unbalance
0x0020: Under power
0x0040: Jam in running

0x49 Device present alarm type 0x0080: Ground fault
0x0100: tE protection
0x0200: Cwver voltage
0x0400: Under voltage
0x0800: Abnormal frequency
0x1000: Abnormal power factor
0x2000: CQver temperature
0x4000: Short circuit
0x0000: No alarm
0x0001: Start Overtime
0x0002: Cver Load
0x0004: Phase Failure
0x0008: Jam in starting
0x0010: Current unbalance
0x0020: Under power
OX4A Device present failure type Dgggggbf'gn'ﬂngupamg
0x0100: tE protection
Ox0200: Over voltage
0x0400: Under voltage
0x0800: Abnormal frequency
0x1000: Abnormal power factor
0x2000: Cver temperature
0x4000: Short circuit
Ox4B Present run hours (Lower 16 bits)
Unit: Second
Ox4C Present run hours (High 16 bits)
Ox4D Present stnpp%qthours (Lower 16
Its) Unit: Second
Ox4E Present stopped hours (High 16 bits)
Ox4F Total run hours (Lower 16 bits)
Unit: Second
0x50 Total run hours (High 16 bits)
0x51 Total stopped hours (Lower 16 bits)
Unit: Second
0x52 Total stopped hours (High 16 bits)
0x53 Total operation times(Lower 16 bits)
Unit: times
Ox54 Total operation times(High 16 bits)
0x55 Total tipped number(Low 16 bits)
Unit: times
0x56 Total tipped number(High 16 bits)
0X57 Number of Unit: list

present sequence ofevents
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DxG4 Year
0x65 honth
0x66 Date
OxG7 Hour
0x68 Minute
OxG9 Second
OxG6A Week

RTC info (can use FunX06 to
modify)
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Address Parameter Description
0x200 Password Range: 1-0909
Ox201 External CT rating Range: 1-9999 (real value 0.1-999.9A)
0x202 CT ratio Range: 1-9999
0x203 Leakage current ransformer | oo e 40009 (real value 0.1-099 9 A)
rating (Ir)
O0x204 Motor rated voltage Range: 0-690
0x205 Motor rated current (le) Range: 1-9999 (real value 0.1-999 9 A)
0x206 MODBUS ID Range: 1~247
0:2400
: 1:4800
0x207 Baud ratio 2°9600
3:19200
0:n.81
1:0.81
0x208 Data format 2 681
3ng2
0x208 Wiring method 0:3P4AW; 1:3P3W
0: Intemal
Calculated from fundamental
frequency component
Ox20A Ground fault detect mode 1- External
Sampling from external zero-sequence
sensar
0: Disable
0x20B8 Auto restart 1- Enable
0x20C Woltage loss threshold Range: 50 ~100%Ue
0x20D Voltage recovered threshold Range: 50 ~100%Ue
Ox20E Voltage loss timer Range: 0.1-60 0sec
Ox20F Restart delay timer Range: 0.1-60 0sec
0x210 Motor rated power Lnit KW
Ox211 MODBUS ID Range: 1~247
0:2400
: 1:4800
Ox212 Baud ratio 2°9600
3:19200
0:n.81
1:0.81
Ox213 Data format 2 &8 1
3:nB2
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10.2.3. - Motor protection functions configuration (Read and write)
Address Parameters Description
. . 0: Invalid T
0x300 Start Overtime protect action 1- Alarm 2:Trig DO
. 0: Invalid .
0301 Owver Load protect action 1- Alarm 2:Trig DO
0: K=10 6. K=250
1. K=25 7 K=300
2. K=60 8. K=500
0x302 Ower Load K factor 3 K=T5 9- K=T50
4: K=100 10: K=1000
5 K=125 11: K=1200
0X303 Ower Load pr?_tectmn cool down Range: 1-1200min
imer
0: Manual
0x304 Ower Load reset method 1- Automatic
0: Invalid
0x305 Jam in running protect action 1 Alarm
2:Trig DO
0x306 Jam in running protect threshold Range: 100-1000% le
0x307 Jam in running protect timer Range: 0.5-50.0sec
0x308 Contactor breaking current Range: 100-1000% le
0: Invalid
0x300 Jam in starting protect action 1: Alarm
2: Trig DO
0x304 Jam in starting protect threshold Range: 100-1000% le
Ox308 Jam in starting protect timer Range: 0.5-50.0sec
0: Invalid
0x30C Phase failure protect action 1 Alarm
2:Trig DO
0x30D Reserved
Ox30E Phase failure protect timer Range: 0.1-50.0sec
0: Invalid
0x30F Current unbalance protect action 1 Alarm
2:Trig DO
0x310 Current unbalance threshold Range: 5-60%
0x311 Current unbalance protect timer Range: 0.1-50.0sec
0: Invalid
0x312 Ground fault protect action 1 Alarm
2:Trig DO
0x313 Ground fault protect threshold Range: 10-100% Ir
0x314 Ground fault protect timer Range: 0.1-50.0sec
0: Invalid
0x315 Under power protect action 1: Alarm
2:Trig DO
0x316 Under power protect threshold 20-100% le
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O0x317 Under power protect timer Range: 0.5-60.0sec
0: Invalid
0x318 Owver temperature protect action 1: Alarm
2: Trig DO
0:PTC
0x319 Temperature probe type 1- NTC
Ox314 Over temperature trig threshold Range: 0.1 ~ 300K
Over temperature recover ; N
0x31B hysteresis Range: 0.1 ~ 300K
0: Invalid
0x31C Short circuit protect action 1 Alarm
2:Trig DO
0x31D Short circuit protect threshold Range: 100-1000% le
Ox31E Short circuit protect timer Range: 0.1-50.0sec
0: Invalid
0x31F Over voltage protect action 1: Alarm
2:Trig DO
0x320 Over voltage protect threshold Range: 105-150% Ue
0x321 Over voltage protect timer Range: 0.1-50.0sec
0: Invalid
0x322 Under voltage protect action 1: Alarm
2:Trig DO
Ox323 Under voltage protect threshold Range: 50-95% Ue
0x324 Under voltage protect timer Range: 0.1-50.0sec
0: Invalid
0x325 Abnomal frequency protect action 1: Alarm
2:Trig DO
Ox326 Frequency protect upper threshold Range: 50.00-55.00 Hz
0x327 Frequency protect lower threshold Range: 45.00-50.00 Hz
0x328 Frequency protect timer Range: 0.1-50.0sec
0: Invalid
0X329 Abnormal pt;ugt?[r”:acmr protect 1- Alarm
2:Trig DO
Ox324 Power factor protect threshold Range: 20-95%
0x32B Power factor protect timer Range: 1.0-60.0sec
Ox32C Reserved
0: Invalid
0x32D tE protect action 1: Alarm
2: Trig DO
0x32E tE protect value Range: 1.0~15.0sec
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User manual

Address Parameters Description
Ox32F Motor starting timer Range: 1.0~600 0sec
0x330 Transition timer Range: 1.0~600.0sec
0x331 Motor starting current Range: 5%~20%
0: Unlimited - all control methods are valid
1. Localiremote:
DI3 closed for HMI panel control;
0X332 Control switch permissions | 21 DpE”ﬁg%‘;ﬁ‘?&mﬂﬂnﬁ%”;;ﬂj'%%%t{rglo or
Note:
Factory default set"0"
0: Only protection
1: Full voltage
2. Forward / reverse
3. Two-Winding
0x333 Motor start mode 4° Reduce voltage start
5 Wye-Delta Transition
6: Autotransfarmer Closed Transition
7: MCB direct start
0x334-0x335 Reserved
Ox336 Start wiring check enable 2 Elr?:é]ll:
0x337-0x33F Reserved
0x340 AQ 1 output zero span(0maA) Default 0.0%
0x341 AD 1 output full span(20mA) Default 100.0%
0x342 AO 1 output selection 2 s
?f :; 6:Ps
213 7.Qs
0x343 AD 1 transmit parameters 3 U1 8:55
: 9: Pf
4-Uz 10: Fr
52U3 ’
Ox344H AD 2 output zero span(0maA) Default 0.0%
0x345H AD 2 output full span(20maA) Default 100.0%
OX346H AO 2 output selection o
0-11 6: Ps
1:12 .
213 Qs
0x347H AD 2 transmit parameters 3 U1 8. 55
. 8:Pf
4-U2 10: Fr
5. U3 ’
0x348 Reserved
Trip Circuit Breaker when short circuit
0x349 bo4 protection. Export pulse signal to MCB.
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Hange: 0-999.95ecC
0 far level control

0x34A-0x34FH

Reserved

0x350H Start overtime link R1 0: Disable; 1: Enable

Ox351H Start overtime link B2 0: Disable; 1: Enable

Ox352H Start overtime link R3 0: Disable; 1: Enable
0x353-0x355 Cwverload link R1-R3 0: Disable; 1: Enable
Ox356-0x355 Jam inrunning R1-R3 0: Disable; 1: Enable
0x358-0x358 Jam in starting R1-R.3 0: Disable; 1: Enable
Ox35C-0x35E Phase Failure R1-R3 0: Disable; 1: Enable
Ox35F-0x361 Current unbalance R1-R3 0: Disable; 1: Enable
Ox362-0x364 Ground fault R1-R3 0: Disable; 1: Enable
Ox365-0x367 Under power R1-R3 0: Disable; 1: Enable
0x368-0x36A Cver temperature R1-R3 0: Disable; 1: Enable
0x36B-0x36D0 Short circuit R1-R3 0: Disable; 1: Enable
Ox36E-0x370 Cwver voltage R1-R3 0: Disable; 1: Enable
Ox371-0x373 Under voltage R1-R3 0: Disable; 1: Enable
Ox374-0x376 Abnormal frequency R1-R3 0: Disable; 1: Enable
Ox377-0x379 | Abnormal power factor R1-R3 0: Disable; 1: Enable
Ox37A-0x37C tE protection R1-R3 0: Disable; 1: Enable
Ox37D-0x37F Custom trip R1-R3 0: Disable; 1: Enable

0x380

RE1 Link pulse time

Range: 0-999.95ec; 0 for level control

Ox381

R2 Link pulse time

Range: 0-999.95ec; 0 for level control

Ox382

R3 Link pulse time

Range: 0-999.95ec; 0 for level control

0x383

Do

0: Disabled
1:Trip
2. CB trip
3. Alarm
4: Start A
5. Start B
6: Link R1
7. Link B2
8. Link B3

0x384-0x388

DO2-DOG

Except 1 cannot be set, the others are the
same as above
{except 0 can be set repeatedly, other
options cannot be repeated)

Ox388-0x38F

Reserved

0x390

DI

0: General
1: Local / Remote
2. CB status
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3. KM status
4: KM2 status
2. KM3 status
6: Reset
7- Stop
8: Local Stop
9: Remote Stop
10: Emergency Stop
11: Local Start A
12: Local Start B
13: Remote Start A
14: Remote Start B
15 5tart A
16: Start B
17: Custom trip
Same as above (except 0 can be set

0x301-0x30A DI 2-DI 11 repeatedly, other options cannot be set
repeatedly)
BITO-BITS: indicates the judgment mode of
0x3A0 DI mode DI0-DI10

1 indicates that closing is effective, 0
indicates that opening is effective
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10.2.5.- Waveform record, write the waveform number need to be read, Funx06

Address Parameters Byte mode | Description

Range: 1-30

For example, when set to 3, means that
registers 0x1000 temporarily store the 3rd
waveform record.

Ox3b0 Waveform number | int 1

10.2.6.- Waveform record (Secondary value), read waveform information, Funx03

Address Parameters | Byte mode Description
0x1000-0x107F | Ua1-Ua128 | int | 1
0x1080-0x10FF | Ub1-Ub128 | int | 1 T“reE'p“S;it“f'ttggfzgaﬁi[ouﬁ?xfata from
0x1100-0x117F | Uc1-Uc128 | int | 1
0x1180-0x11FF | lal-la128 | int | 1
OX1200.0x127F | Ib1ID128 int ’ Three-phase current waveform data from

point 1to 128, unit 0.1V

0x1280-0x12FF Ic1-1c128 int 1

Three-phase current/ voltage waveform data

0X1300-0x15FF int 1 from point 120 to 256

. Three-phase current/ voltage waveform data
0x1600-0x18FF int 1 §rom point 257 to 364

int 1

. Three-phase current/ voltage waveform data
0x4300-0x45FF nt 1 from point 2177 to 2304
0x4600-0x465F Ua int 1

) Three-phase voltage waveform data from
0x4680-0x46DF Ub nt 1 point 2305 to 2400, unit 0.1V
0x4700-0x475F Uc int 1
0x4780-0x47DF la int 1

: Three-phase current waveform data from
0x4800-0x485F b nt ! point 2305 to 2400, unit 0.1V
0x4880-0x48DF Ic int 1

Waveform trip reason:
1: Start Overtime
2: Over Load
3: Phase Failure
4: Jam in starting
5: Current unbalance
6: Under power
Ox48E0 Type int 1 7:.Jam inrunning
8 Ground fault
9: tE protection
10: Over voltage
11: Under voltage
12: Abnormal frequency
13: Abnormal power factor
14: Over temperature
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15: Short circuit

16: Custom trip
Ox48E1 Year int 1
Ox48E2 Month int 1
Ox48E3 Date int 1

Waveform trip time

Ox48E4 Hour int 1
Ox48E5 Minute int 1
Ox48EG Second int 1

Reading method:

Step 1 Use funx06 to write the waveform number need to be read in the register at address
0x3b0;

Step 2: Use funx03 to read the waveform information in the register starting at address 0x1000,
and read up to 125 registers each time.

Example:

If the device communication address is 1, you need to read the data from the 1st point to the 18th
point of UA in the waveform NO. 02:

Step 1.

Host inquiry: 0106 03B0 000209 A8
Slave response: 0106 03 B0 00 0209 A8

Step 2:

Host inguiry: 01031000 0012C1 07
0103240920 098A07A506 4807 TF 0935089406 6705 DAOT 94

Slave response- g0 94 97 08 0508 05 67 07 37 07 86 05 BA 03 CE EC F4

MNotes:

Total 30 lists waveform record data can be stored. Each waveform stores 2400 points of
three-phase voltage and current data, with a time length of 1.2 seconds.

If used the standard 50Hz power grid, each cycle can save 40 points data, for total 60 cycles (30
cycles before and 30 cycles after the fault is tripped). The first number is the latest recording, and
the numbers are the following.
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Address Parameters Description
0X500-0x504 SOE_001
0x505-0x500 SOE_002
0X50A-0X50E SOE_003
Ox50F-0x513 SOE_004 SOE_001 is latest record
0X514-0x518 SOE_005 Details see Notes
0X519-0x51D SOE_006
OXGEF-0X6F 3 SOE_100
0XB800H Clear SOE Write:0ADA
0X000H Clear heat capacity Write:DADA
O0xACDOH Clear running information Write:OADA
Restart. 0x10
0XDOOH Control start A, start B, stop, reset S?;ﬂpé?afgu
Start A-0x80
OXFOOH Clear energy Write:0ADA

Note: Each event is represented by 10 bytes.

BYTE 0-1
for failure type

01: Start Cvertime
02: Over Load

03: Phase Failure
04: Jamin starting
05:Current unbalance

06 Under power

08: Ground fault
049 tE protection
10 Over voltage

BYTE 2-3 Failure value

BYTE 4-9 Failure event timestamp
BYTE 4 Year

BYTE & Month

BYTE 6 Date

BYTE T Hour

BYTE 8 Minvute

BYTE 9 Second

07 Jaminrunning
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11. - SAFETY CONSIDERATIONS

All installation specification described at the previous chapters named:
INSTALLATION AND STARTUP, INSTALLATION MODES and
SPECIFICATIONS.

Note that with the instrument powered on, the terminals could be dangerous to touching and cover

opening actions or elements removal may allow accessing dangerous parts. This instrument is
factory-shipped at proper operation condition.

12. - MAINTENANCE

The device not require any special maintenance. Mo adjustment, maintenance or repairing action
should be done when the instrument is open and powered on, should those actions are essential,
high-qualified operators must perform them.

Before any adjustment, replacement, maintenance or repairing operation is carried out, the
instrument must be disconnected from any power supply source.

When any protection failure is suspected to exist, the instrument must be immediately put out of
service. The instrument's design allows a quick replacement in case of any failure.

For any inquiry about the instrument performance or whether any failure
happens, contact to Blue Jay's technical service.

Biue Jay - After-sales service

E-mail: tech@cgbluejay.com
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