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c. BLUE JAY User manual

Read me

When you use JY1000-5T, 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 JY1000-ST, and help to solve the various
problems at the scene.

1. Before tuming on the power supply, be sure that the power supply within the provisions of the
instrument;

2. When installation, the current input terminal must non-open, voltage input terminals must
MNon-short circuit;

3. Communication terminal (RS48%5) is strictly prohibited to impose on high pressure;
4. Be sure the instrument wiring consistent with the internal system settings;

5. When communicating with the PC, instrument communication parameters must be consistent
with the PC.

®

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

J¥1000-5T is a DC insulation monitoring device based on MODBUS protocol, including DC to
ground insulation impedance monitoring, DC voltage monitoring, DC voltage reverse connection
alarm, ground wire disconnection detection function and other safety monitoring functions. It can
be used for eledric vehicle DC charging system, photovoltaic system, energy storage system, DC
grid 100v~1000V.

JY1000-5T has the function of starting and stopping insulation monitoring. After insulation
monitoring is started, the insulation resistance of positive and negative poles to ground can be
monitored in real time. The monitoring result is not affected by DC voltage fluctuation, and is not
affected by the symmetry of insulation resistance of positive and negative poles, external
self-suspension grounding line disconnection line function.

FEATURES

Monitor the insulation resistance value:100~1000VDC;

Insulation resistance measurement range OKOQ~10ME;

Detect DC voltage value, range 100 ~ 1000 VDC;

RS485 communication, MODBUS RTU communication;

DC voltage reverse connection alarm function;

External self-test ofinsulation monitoring module;

Zround line disconnection detection;

Two types of work models available: Automatically switching battery model (Mon-equilibrium
hattery method, using the local power supply system); Fixed power network model (balanced
battery method, using the local power supply system).

APPLICATIONS

® Photovoltaic system;

® [DC systems such as DC grids;

® Electric vehicle DC charging system;

& Energy storage system.
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2. - Function introduction
2.1. - Insulation monitoring working principle

The product can send communication frames through RS485 to turn on or off the insulation
monitoring function. After the insulation monitoring function is turned on, the high-voltage
grounding switch K is closed and the real-time measurement of insulation resistance is realized.
After the insulation monitoring function is turned off, the high-voltage grounding switch K is
disconnected. The host machine can send read command to read the insulation resistance value
of positive and negative poles at any time.

DC+ DC

N
}f}{

2] R

2.2. - Insulation monitoring working mode

The insulation resistance monitoring can be realized only when the DC voltage is between 100V
and 1000V

By writing the 0x0100 register, you can select two working modes: Automatic switching bridge
mode ( Fixed bridge mode.

Automatic switching bridge mode means that the insulation monitor automatically switches the
internal positive and negative poles to ground resistance.

As shown in Figure, [RP=3MQ, RN=600KQ] and [RP=G00K(, RN=3M{] switch between each
other. This mode monitors the insulation resistance to ground, and can read the 0x0012 and
0x0013 registers, that is, the insulation resistance values of the positive and negative poles to
ground.

The positive and negative voltages to ground and negative to ground voltage are not monitored,
and the 0x0015 and 0x0016 registers are invalid values (OxFFFF).

Fixed bridge mode means that the intemal positive and negative pole-to-ground resistances (RP
and RM) of the insulation monitor are fixed values. This mode monitors the positive and negative
pole-to-ground voltages and can read the 0x0015 and 0x0016 registers, which are the positive and
negative poleto-ground voltage values., the insulation resistance of the positive and negative

poles to ground is not monitored, and the 0x0012 and 0x0013 registers are invalid values
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(OXFFFF). The fixed bridge mode can be realized by writing the 0x0100 register. The fixed bridge
resistance is [RP=3MQ, RN=3MQ].

Working mode table

Write 0x0100 Working mode Bridge resistor Reading status

Fasitive and negative pole-to-ground
{Re=3MQ Ry=600K 1} voltages VP and VM are both invalid

00004 Automatically switch to and values and display 0xFFFF.
bridge mode {R#=600KL), Rn=3M 00} Insulation resistance to ground RfP
switch between andRfM are both
validvalues
Insulation resistance to ground RfF
and RfM are both invalid values and
_ _ display 0xFFFF.
0x0000 Fixed bridge mode Re=3M0,Ra=3M0

Fuositive and negative pole-to-ground
voltages VP and VM are both valid
values.

After the module is powered on, it defaults to automatically switching to bridge mode. After
changing the working mode, turning the insulation monitoring on and off will not change the

working mode status. Users can check the current working mode by querying bit&~bit10 of the
0x0014 register.

DC+ DC-
— + —
Rp J. En
K
| ' " |
I ALl G el
Rip Rin
&
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2.3. - Insulation monitoring internal self-test function

When the DC voltage is =100V and the insulation monitoring module is turned off, the module will
automatically self-test on its internal circuit (no control required) with a selftest period of 5
seconds.

When the sampled value of the monitored bridge voltage matches the bridge resistance value, it
means that the self-test is passed.

By reading Bit4 of the 0x0014 register can judge the self-test whether is passed or not passed
self-test is "1"; not passed is "0". If the self-test results are not updated, the last result will remain
unchanged.

?g
il

Self-checking cireuit

Ky R R.. 2
— 4 o
l -
| R fn |
g1 ——
Insulatian resistapee of DO+ Insulation resistance of DC- to
to Grourd P Gronmnd

Ground

7

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

Add: 1802 Building 2,Mo.88 Jianxin East Road,Chongaging400020,China -6 -



(” BLUE JAY User manual

2.4. - Insulation monitoring external self-test function

JY1000-5T has self-test function which achieve self-test by switching the DC-to-ground resistance,
as shown in the figure below.

In automatic switching bridge mode, when the DC voltage is =100V and the insulation monitoring
function is turned on. (Grounding switch K is closed), and the self-test function is turned on
(self-test switch KT is closed), the selftestis passed.

If the insulation monitoring can detect the resistance values of the switched resistors RTP and
RTHN, it means that the self-test has passed. At this time, bitd of 0x0014 is "1";

If the resistance values of RTP and RTH cannot be detected, it means the self-test has failed, and
bit4 of 0x0014 is '0' at this time. When the self-test is not working, bit4 of 0x0014 defaults to ‘0"

The RTF and RETM used in this module are both 750 KO.
I+

-

Re | JRx § | e

K A Ky

i L{

External self-test can detect whether the insulation monitoring circuit can work normally, whether
the grounding switch K works reliably, whether the grounding point 'G' of the insulation monitoring
is reliably connected to the ground wire, and whether the ground wire is reliably connected to the
earth such as the ground bar or shell.

In order to detect whether the grounding point is reliably grounded, 'G' needs to be connected to
the system grounding wire, and 'E' needs to be connected to the earth line such as the ground bar
or chassis. When 'G' and 'E' are disconnected, the self-test fails. you can detect whether it is
reliably grounded. Therefore, it is not allowed to connect 'G' and 'E' directly on the terminals,
otherwise it will not be possible to detect whether the ground point is grounded. The connection
method is as shownin the figure below.

Because of the self-test switch KT uses a relay, so the self-test opening and closing actions must
not be too frequent, and the total number of self-test opening and closing times must not exceed

100,000 times.
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2.5. - Insulation resistance monitoring function

Aux :llr"i"llll.r|r\-"r|il"ril|||l-lilllli\ﬂ||.'-'||H|'P ;l'urn afl
i Linsulation

u.ullurmf_

thlJIEIZ blurj insiraction

( losed

DC systemvoltage
0x0014 register bit2 (read only)
0x0014 registerbit1 (read only)

Indicator light ‘FWR

Indicator light ‘LD

DC voltage measurement

Turn an seff-test

0x0014 register bit4 (read-only) _

0x0014 registerbit3 (read only) |

1 1IL:lll -’II'.IL'I"I.

Wx0103 Stari instruction

Self-test results

Insulation monitoring function control sequence

® After the product is powered on, the 'PWR' light turns on and the DC voltage is continuoushy
monitored.

® [nsulation monitoring can be turned on and off by writing to the 0x0102 register.

® You can determine whether the current insulation monitoring is on or off by reading bit2 of the
0x0014 register.

® After sending the opening command to the module, the grounding switch K is closed and the
'LDA" light is on; after sending the closing command to the module, the grounding switch K is
openand the 'LD1" light is on.

® The conditions for the effective DC-to-ground insulation resistance in Table 2 below must be
met. The insulation resistance values of Ox0012 and Ox0013 are valid values. The
resistance values 0f 0x0012 and 0x0013 can be read; if the resistance value is = 1000,

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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0xEAGD is displayed, which is 60000; if The values of 0x0012 and 0x0013 are invalid values,

that is, OxFFFF is displayed, which is 65335.

® Users can read the insulation resistance value as soon as 0.7s~2s after turning on the
insulation monitoring function. Forthe presence of DC capacitance to ground, the module can
adaptively monitor ground capacitance below 3uF (the positive and negative capacitances to
ground are below 3uF respectively, and the total capacitance is below 6uF). When there is
capacitance to ground, the monitoring time does not exceed 2s.

DC to ground resistance/voltage monitoring

Measured value | Valid/invalid Conition Readable
Need to meet both:
1. Sendthe instruction to turn on 0x0012 s t!-'e positive to
. insulation monitoring to 0x0102; ground r_emstanl:e_ E‘ﬂ:
Walid . ] 0x0013 is the positive to
2. 0.7s5~2s after turning on the maodule; ground resistance RN
3. DCvoltage =100V; Bit1 of 0x0014 is ™"
DC to ground 4. Setto automatically switch to bridge
insulation mode;
resistance value Meet any of the following:
1. 5endthe turn off insulation monitoring | 0x0012 is 0xFFFF
Invalid commandto 0x0102; 0x0013 is 0xFFFF
2. Turn onthe module within 0.75~2s; Bit1 of 0x0014 is 0"
3. DC voltage =100V,
4. Setto fixed bridge mode;
Mead to meet both: 0x0015 is the positive to ground
voltage VP
Valid 1. Turn onfixed bridge mode to 0x0100; | 0%0016 is the negative ground
2. Sendthe instructionto turn on voltage VN
DC to ground insulation monitoring to 0x0102; Bitg~bit10 of 0x0044 is "000"
voltage value Meet any of the following:
) _— . 0x0015 is OxFFFF
Invalid %D'Luer?nngx%ﬁtnng?atm switching bridge U‘T:Umﬁ is 0xFFFF N “
2. Sendthe shutdown insulation Bitd~Dit10 of 0x0014 15 100
monitaring command to 0x0102
Need to meet both:
1. Sendthe instruction to turn on 0x0012 is RfF, approximately
insulation monitoring to 0x0102; 750 KO
Valid 2. 0.75~25 after turning on the madule; Uxﬂﬂ13 is Rfi, which is
External 3. Sendthe enable self-test command to | approximately 750 KO
self-test 0x0103; Bit1 of 0x0014 is ™"
measured value 4. DCvoltage =100V Bit3 of 0x0014 is 1"
5. 5et to automatically switch to bridge
mode;
Invalid When the above conditions cannot be El!ﬂ of 0x0014 !S 0" or
met atthe same time Bit3 of 0x0014 is "0"
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26. - LED indicator

After the module is powered on, the PWR indicator is on.

LD1

H
—

'LD1’ light logic

Insulation monitoring function is OM,
and the self-test function is OFF

'LD1 lights Normally OM

Insulation monitoring function is OM, 'LD1'is ON for 1.5 seconds
and the self-test function is OM and OFF for 0.5 seconds

Insulation monitoring function is OFF, 'LD1'is ON for 0.5 seconds
self-test function is ON and OFF for 1.5 seconds

Insulation monitoring function is OFF,
and the self-test function is OFF

'LDA lights Mormally OFF

2.7. - Communication parameter configuration bit

Address
Baud rate 000: 00H Parity check
1: 19200bps i 00l: 01H | 00: NONE
0: 9600bps E 010: 02H E 0l: ODD
i 011: 03H i 10: EVEN
DIP switches used to configure ‘' 100: 04H ;
¢ 101: 0SH
Bit 1: set the baud rate; i 110: 06H i
Bits 2-4: set communication address; ' 111 0TH :
Bits 5-6: set parity check; : ‘
"ON": direction means set to"1". : :
oN : DP
1 ¢ 2 3 4 1 5 6
Tel: +0086-023-67628702 Emailtech@cabluejay.com
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3. - TECHNICAL PARAMETERS

Basic parameters

Parameter

Power supply

DC voltage range

DC voltage
measurement accuracy
Insulation resistance
measurement range

Insulation monitoring accuracy
((When :DC voltage:100vV-1000V)

Insulation monitoring function
switching times

Selftest circuit switch frequency

Insulation resistance value
update time after turning on

Insulation resistance value
update time

Off-line pressure test
Standard
Humidity

Storage temperature

Operating temperature

Motes:

Value

10-30VDC, Power 3w
100V~1000V

=2V4+0 5%

1KQ~10MQ
(DC System voltage:100V~1000V)

Cy range Resistance range Accuracy

<60kQ <3k0
0~0.8uF
60KQ<R<IMQ <5%

<GB0k <Gkl
0.8uF ~3pF
GOKO=R=1MO <20%
50*10% times

=1%10%

After insulation monitoring is turned
on, the time until the effective
resistance value can be read for the
first time
Switch the insulation resistance until
the module can read the switched 0 Hs~3g

insulation resistance value.

=ZmA
IEC 61851-23 (2014-03):2014-11
85%
- 55°C ~90°C
- 40°C ~T5°C

0.7s5~25

1.When facing the ground insulation resistance Rizc+ and negative insulation resistance to

ground Ri=c-, The difference is too large, Multiplier of difference=5 times, Ri=c+ and Rizz- Large

resistors may not be typical values.

2 CyRefers to the positive and negative ¥ capacitance values ofthe system bus to ground.

Tel, +0086-023-67628702
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Pressure point Maximum voltage rating Time
DC+/DC-To GND 4200VDC/3000VAC =1min
Fower supply +/- To GND 3500VDC/2500VAC =1min
R54865 A/B To GND 3500VDC/2500VAC =1min
DC+/DC- To Power supply +/- 4200VDC/3000VAC =1min
DC+/DC- TOAB 4200VDC/3000VAC =1min

Mote:

The power supply side (+/-), RS485(A/B). and Ground(G) should be isolated from each other.

Tel, +0086-023-67628702
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4. - INSTALLATION AND STAR UP

4.1. - Mounting

User manual

J¥1000-ST module can be installed by rail or screw. Guide rails use standard width of 35mm.

Overall dimensions are shown in Figure below: (Unit: mm)

401

|

[ ]

Irm ‘oo I[ ol
0 I 0
3
o [ooseo
oo oo oo
0000000000000
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4.2. - Connection terminal

.............. -

DC+

DC-

R5485

Terminal Connection mode Definition
D+ Positive pole of DC .
DC interface
D- MNegative pole of DC
A RS485-4
Communication
B RS5485-B
Positive pole of power suppl
- P P PPy 10-30vDC
Megative pole of power supply
G System ground wire
E Earth or chassis
NC Backup

Note:

Terminal “E" has a disconnection detection function. If do not use this function, you need to
short-circuit terminal “G" or “E".

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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5. - COMMUNICATION INTERFACE

5.1. - Connection for RS$485

Users can send and receive data frames through the RS485 communication port. The circuit is
equipped with 5100 terminal resistance. Fordetails, see communication protocol Terminals Aand
B correspond to R3485 outputs A and B respectively.

+5V

1.1KQ2

Input A Output A

 —
L J

20Q

510€Q2
2002

I 1
LI

Input B Ouiput B

1.1KQ

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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5.2. - Communication protocol

J¥1000-5T use standard Modbus RTU protocol, using Modbus RTU 0x03/0x06 command; Baud
rate, communication address, parity check mode, can be set by DIP switch, stop bit 1, data bit 8.
The interval between each byte inthe sent frame must not exceed 20ms; othemnwise, the frame will
be cleared. This module works in slave mode.

Modbus RTU Frame Format:

Address code 1 BYTE Slave device address 1-247

Indicates the function codes like read

Function code 1 BYTE coils / inputs

Starting address, high byte
Starting address, low byte

Data code 4 BYTE
Length ofregisters, high byte
Length ofregisters, low byte

Error Check code 2 BYTE Cyclical Redundancy Check { CRC )

MODBUS FUNCTIONS:

Code Meaning Description
) This function permits to read all the
FUNCTION 03 Read hold register electrical parameters
L . This function permits to write a
FUNCTION 06 Write single register value into a single holding register
Tel: +0086-023-67628702 Emailtech@cabluejay.com
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5.3. - Command samples
5.3.1 - Read Command (Function x 03)

Read the DC bus voltage and positive and negative insulation resistance to the

Sample 1 ground(read 4 registers)

Host inquiry:

0103001000 0445CC

Slave response:

010308 07D0 0258 EAGDODZ2 5811 4F

Motes:

Read the DC voltage 0X070D0 (200V),
Read the positive insulation resistance 0XEASO (infinite),
Read the negative insulation resistance 0x0258 (600K0Q).

Motes:

Only when the DC voltage is between 100V~1000V, Insulation resistance monitoring can be
realized. If DC voltage is low than 100V, or it is turned on within a short time, the insulation
resistance read is 0xFFFF (means invalid number).

If the read insulation resistance value is a valid number, the insulation resistance value monitoring
range is between 1KQ~10MQ. When the measured value is greater than 10MQ, the value
received by the communication is 0XEAGO (means infinity).

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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Sample 2 Read 10 status
Host inquiry:
01030014 0001 C40E
Slave response:

(101030200 84 B8 27

Means that:

0x0084=0000 0000 1000 0100,

Bit10, Bit9, Bit6=000 represents fixed brdge mode,

Positive bridge resistance is 3MQ, Negative bridge resistance is 3MQ,
Bit7=1 means the bus voltage is reversed.

Bit2=1 The insulation monitoring function is turned on.

Bit1=0 The insulation resistance value is invalid.

(2)0103 0204 1E 3AEBC

Means that:

0x041E=0000 0100 0001 1110,

Bit10=1 means automatic switching of bridge mode.

Bit7=0 means there is no reverse connection of the bus voltage.
Bitd=1 means self-test passed,

Bit3=1 means the self-test circuit is turned on.

Bit2=1 The insulation monitoring function is turned on.

Bit1=1 The insulation resistance value is valid.

5.3.2 - Write Command (Function x 08)

Sample 1 Turn on insulation monitoring:
Host inquiry:
0106 0102 0011 EQ FA
Slave response:

0106 0102 0011 EQ FA

Sample 2 Turn offinsulation monitoring:
Host inquiry:

0106 0102 0000 29F6
Slave response:

010601020000 20F6

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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5.4. - Register map

Function | Register | Data Description

Unit 0.1%,16-bits

Ox0010 | DT bus voltage 0103 0010 00 01 85 CF

Unit KQ. take an integer

Insulation resistance of | 1030012000124 0F

0x0012
DC+ to Ground (OXFFFF:  invalid  value.  OXEABO:
resistance value greater than 10M0)
Unit KQ, take an integer
Insulation resistance of 01030013000175 CF
0x0013 | pe-to Ground
0x03 (OxFFFF:  invalid  value;  OxEAB0:
resistance value greater than 10M)
: Referto: chapter 5.3.1
0x0014 | Status bit 0103 0014 00 01 C4 OE
0x0015 Fositive pole to ground | Unit 0.1V, take an integer
voltage value 0103 0015000185 CE
0x0016 Megative pole to ground | Unit 0.1V, take an integer
voltage value 0103 0016 000165 CE
0x52A2

0x001A Read version number 0103 00 1A 00 01 A5 CD

Turn on insulation monitoring function

nsulation  monitoring | 9196 01020011 ES FA

cantrol

O0x0102
Turn offinsulation monitoring function
0106 0102000023 F6

Turn on self-test

D106 0103001339 FB
Ox0103 | Self-test control

0x06 Turn off self-test

D106 0103000078 38

Fositive bridge resistance and negative
bridge resistance switch each other
0106 0100000483 F5

Fositive  bridge resistance is  3MQ,
Fixed bridge mode negative bridge resistance is 3MQ
0106 0100 000088 36

Automatically switch to
bridge mode

Ox0100

Example:

Host reads the slave | Hostinguiry: FF 66 A5 AA 2B
address Slave response: FF 66 01 AB 90
The slave address is 0x01

DXFF OX66

Tel: +0086-023-67628702 Emailtech@cabluejay.com
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5.4.1.- 0X0014 Register bit definition

Bit Definition
bit15~bit11 | Null Mull
P 000: Fixed bridge mode
it Q_b|t9_ Present working mode
bit & 100: Automatically switch to bridge mode (default)
0: There is no reverse connection of DC voltage or
bit7 Bus voltage reverse the reverse connection voltage is less than 100V
connection alarm
1: DC reverse voltage is greater than 100V
1: Selftest passed
hit4 Self-test result bit
0: Selftest not passed or self-test is invalid
1. Selftest circuit is turned on, and the self-test
switch KT is closed.
bit3 Self-test function query
0: Self-test circuit is closed and the selftest switch
KT is disconnected.
0: Insulation monitoring function turned off and the
o Insulation monitoring grounding switch K is disconnected.
function tumed on or off | - o yation monitoring function tumed on and the
grounding switch K is closed.
0: Insulation resistance monitoring has not been
) ) completed, and the resistance value is an invalid
bit1 Insulation resistance value.
monitoring valid or invalid : : — :
1- Insulation resistance monitoring is valid and the
resistance value can be read
Tel: +0086-023-67628702 Emailtech@cabluejay.com
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6. - SAFETY CONSIDERATIONS

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

Please 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.

+ The device must have a professional installation and maintenance
+ Any operation of the device, you must cut offthe input signal and power;

7. - MAINTENANCE

The JY1000-ST does 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.

Forany inquiry about the instrument performance or any failure,

contact to Blue Jay's technical service.

Blue Jay - After-sales service

E-mail: tech@cqbluejay com
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