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WC Conventional Insulation Resistance Measurement
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™™ TSNL-2000 Insulation Resistance Measurement

Equivalent Circuit
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Online Insulation Monitoring Technology

» Test conducted periodically. _ _ _
> U « Continuous measurement while the system is

+ System needs to be de-energized. _
running.

* Uncertainty during scheduled maintenance. _ - _
* Real-time data monitoring and fault detection.

« Time consuming and laborious tasks. = : : : : :
« Identifies potential rapid degradation of insulation for
all the feed lines within the system.

« Accessible on the main control center of the plant.

Real-time monitoring of insulation resistance during operation is crucial for electrical systems
and equipment. Implementing online insulation monitoring holds great significance.

Digitization - Excellence - Sustainability
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TSNL-2000 IMPLEMENTATION EXAMPLE
35 KV /6 KV SUBSTATION UNGROUNDED

35KV INCOMER NO.1 35KV INCOMER NO.2

[}
<
=
[v)]
(o]
=

DESCRIPTION
TRANSFORMER
CIRCUIT BREAKER DRAWOUT TYPE
CIRCUIT BREAKER
VT. VOLTAGE TRANSFORMER
CAPACITOR
CONTACTOR
CABLE TERMINATION
CURRENT LIMITING FUSIBLE RESISTOR
NGR: NEUTRAL GROUNDING RESISTOR
VSD: VARIABLE SPEED DRIVE
ZYNC OXIDE VARISTOR
LIGHTNING ARRESTCR
ELECTRIC MOTOR
MEDIUM VOLTAGE BUSBAR
MEDIUM VOLTAGE CABLE
-~~~ | CONTROL CABLE
"""" SIGNAL CABLE

TR-1 TR-2
I5KV/EKYV v v 35KV/EKV

1H= = HIn

ChhE

L
T

I
7

NEEMEREN

A
Y
Y
P

6KV BUSBAR NO.1 6KV BUSBAR NO.2
CT: CURRENT TRANSFORMER
ZERO PHASE CURRENT TRANSFORMER

A \
3
i }
. @—%# | t .
TSNL-2000D CURRENT SENSOR

@_
O
O
VsD —=—— | INSULATION SENSING SIGNAL INJECTOR
@ @TRHU FEEDER @ @ Ao
—{IMH
——=—

Sl
SR
Q/I
A P
Y
§

J

MOTOR @ 6KV/480 MOTOR MOTOR INDUCTOR
LMCU:

TC TCDU:
POWER FUSE

480 FEEDER
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TSNL-2000 IMPLEMENTATION EXAMPLE BB X E R &

35 KV /6 KV SUBSTATION UNGROUNDED

SYMBOL DESCRIPTION
35KV INCE}:VIER NO.1 35KV INCOMER NO.2 _GD_ TRANSFORMER
o x»-| CIRCUIT BREAKER DRAWOUT TYPE
—o x| CIRCUIT BREAKER
35KV,T§(\‘,% = kY ~(*[[¥)- | VT: VOLTAGE TRANSFORMER
e 4~ | cAPACITOR
IH=H F=i el = —/o | CONTACTOR
FUSIB]L_:{L’::E'SISTOR B 1 L == FusmL%Slst —>— | CABLE TERMINATION
————————————————————————————————————— e 1 —PW3- | CURRENT LIMITING FUSIBLE RESISTOR
E — M- | NGR: NEUTRAL GROUNDING RESISTOR
! VSD: VARIABLE SPEED DRIVE
| —LZ7- | ZYNC OXIDE VARISTOR
: 6KV BUSBAR NO.1 ) ) 6KV BUSBAR NO.2 &=HI' | LIGHTNING ARRESTOR
E J\ l (M) | ELECTRIC MOTOR
! —— | MEDIUM VOLTAGE BUSBAR
| —— | MEDIUM VOLTAGE CABLE
| %D £D- £D- . £D- £D- £D- ~~~ - | CONTROL CABLE
: m_v v v 71" " v Y v " | SIGNAL CABLE
s L (D L (D == ==| I (# = (D# = (D# £ )~ | CT: CURRENT TRANSFORMER
: TSHL-2000T TSNL-2000T TSNL-2000T] JSNL-2000T TSNL NL-2000T Oﬁ‘/— ZERO PHASE CURRENT TRANSFORMER
L,E?@,,,,,,, F?ﬁ@,,,,,,, 9*@”7 777777777777777777777777777 9@ ””E?‘i‘” ””E”J' (O#* | TSNL-2000D CURRENT SENSOR
™ [Vso) A rer ) \ v ¥ \ W ~E+ | INSULATION SENSING SIGNAL INJECTOR
e ™ %EMM ESNNLII_rzszO?I\(IJSULATION SAFETY ANALYZER - - T —
MOTOR (CURRENT LIMITING FUSIBLE RESISTOR | —IM}- | LMCU:
(TSNL-2000T ) (TcDH LMcU ) TeDU:
DC CURRENT SENSOR PT TYPE DC DECOUPLING MODULE —4—— | POWERFUSE

VA

© 2024, CENTRALTECH. All rights reserved.
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Insulation monitoring coverage

TSNL-2000 IMPLEMENTATION EXAMPLE
35 KV /6 KV SUBSTATION UNGROUNDED

35KV INCOMER NO.1

TR-1 Y
35KV/IBKV, v

TSNL-2000

35KV INCOMER NO.2
A

TR-2
35KVIBKV
Y

BKV BUSBAR NO.1

DAQ

6KV BUSBAR NO.2

I|H E—( ONLINE INSULATION ,_E H“
SAFETY ANALYZER
imyyyul 1 | m—y— imyyyul
Dy T 1 J_ J_ I yVY
FUSIBLE RESISTOR = = FUSIBLE RESISTOR
**************************************** - - CONTROL

C Application example—ungrounded system

ex_o—r

%

<

A TR-110
BKV/480

480 FEEDER

£D- £D- £D-
Y m_v Y
L (# L (D# - L (O#
TSNL-2000T TSNL-2000T TSNL-2000T TSNL-2000T
e Dy y D,
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MOTOR REEDED MOTOR

C="NTRALT=-"CH

B &

BB X
SYMBOL DESCRIPTION
«I ) | TRANSFORMER
—o »»-| CIRCUIT BREAKER DRAWOUT TYPE
— = | CIRCUIT BREAKER
~(¥{[¥)- | VT: VOLTAGE TRANSFORMER
- | CAPACITOR
—o | CONTACTOR
—{>— | CABLE TERMINATION
~FW3- | CURRENT LIMITING FUSIBLE RESISTOR
‘W~ | NGR: NEUTRAL GROUNDING RESISTOR
VSD: VARIABLE SPEED DRIVE
—CZ7- | ZYNC OXIDE VARISTOR
- HIl | LIGHTNING ARRESTOR
(M) |ELECTRIC MOTOR
—— | MEDIUM VOLTAGE BUSBAR
—— | MEDIUM VOLTAGE CABLE
---- | CONTROL CABLE
-------- SIGNAL CABLE
£ | CT CURRENT TRANSFORMER
(O# | ZERO PHASE CURRENT TRANSFORMER
(O#* | TSNL-2000D CURRENT SENSOR
-EF3- | INSULATION SENSING SIGNAL INJECTOR
_rn | INDUCTOR
M} |LMcU:
TCDU:
—i—=— | POWER FUSE

© 2024, CENTRALTECH. All rights reserved.
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TSNL-2000 IMPLEMENTATION EXAMPLE
35 KV /6 KV SUBSTATION NGR

SYMBOL DESCRIPTION
35KV INC?LMER NO.1 35KV INCOMER NO.2 @_ TRANSFORMER
—¢" x»-| CIRCUIT BREAKER DRAWOUT TYPE
—o~ % | CIRCUIT BREAKER
o1 35KV o 3BV oz ~(x{¥)- | VT: VOLTAGE TRANSFORMER
HF | CAPACITOR
IH=H = —o- | CONTACTOR
L1 i _i —[>— | CABLE TERMINATION
—PR- | CURRENT LIMITING FUSIBLE RESISTOR
< - “W- | NGR: NEUTRAL GROUNDING RESISTOR
= N = VSD: VARIABLE SPEED DRIVE
ol —£ZF- | ZYNC OXIDE VARISTOR
6KV BUSBAR NO.1 ) ) T 6KV BUSBAR NO.2 =0 [ LIGHTNING ARRESTOR
l l l (M) |ELECTRIC MOTOR
R —— | MEDIUM VOLTAGE BUSBAR
¥ —— | MEDIUM VOLTAGE CABLE
£ £ £~ 1 I £ £ ---- | CONTROL CABLE
\Y4 @_V V4 ! I @_V N SIGNAL CABLE
L (Dw L (Dw I (O L (Dw I L (Dw {)— CT: CURRENT TRANSFORMER
(O# | ZERO PHASE CURRENT TRANSFORMER
(O#* | TSNL-2000D CURRENT SENSOR
© s ) v ) -~ | INSULATION SENSING SIGNAL INJECTOR
MOTOR M SKVI28D MOTOR MOTOR - | INDUCTOR
MOTOR LMCU:
480 FEEDER TCDU:
——=— | POWER FUSE

© 2024, CENTRALTECH. All rights reserved.
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TSNL-2000 IMPLEMENTATION EXAMPLE h B X B &
35 KV /6 KV SUBSTATION NGR
SYMBOL DESCRIPTION
35KV INCOMER NO.1 35KV INCOMER NO.2
A TSNL-2000 — ; +
___________________________________ . ONLINE INSULATION TRANSFORMER
i | | | SATETYANALYZER —¢" %»| CIRCUIT BREAKER DRAWOUT TYPE
| — = =0
| \ = L —+ % | CIRCUIT BREAKER
! el TRA( A L [ contror ] TR-2 TXLR
! NGR.1 ISKVIEKY ~ ISKVIKY .y | [DCDECOUPLING GROUNDING DEVICE ~(¥{[¥)- | VT: VOLTAGE TRANSFORMER
LAl ALAS N {E_‘>_
! N - 4 | cAPaciTOR
| |« IH=H =l <l —o | CONTACTOR
E ) i g L —{>— | CABLE TERMINATION
! L Y H SR P | CURRENT LIMITING FUSIBLE RESISTOR
| I I
! ovemowmRaT 14 | | [C] D7) orramer “M- | NGR: NEUTRAL GROUNDING RESISTOR
: AUTO MAN SWITCH 4 | -4 == — = = | 1~ JAUTO MAN SWITCH
! ,—[oPEN - i i{oPEN -~ VSD: VARIABLE SPEED DRIVE
X : POWER OFF S R - | < JFauLT _._}
| el ! ! - - - - {PoweRoFF A | —£ZF | ZYNC OXIDE VARISTOR
! 6KV BUSBARNO.1 _ . ©T 7T ekvBUssARNO2 T - HI' | LIGHTNING ARRESTOR
! l l l (M) |ELECTRIC MOTOR
! 7& ——— | MEDIUM VOLTAGE BUSBAR
! g A —— | MEDIUM VOLTAGE CABLE
I
: £ £ I 10 £ £ £ - --- | CONTROL CABLE
: Y \V4 | y v v v | SIGNAL CABLE
I e —_—— "
eSO L (Dw L (D# == == L (D L (Ow L (D# £ ) | CT CURRENT TRANSFORMER
| q q a q q a (O# | ZERO PHASE CURRENT TRANSFORMER
| ) y ) y } y ) ji } y ) j (O# | TSNL-2000D CURRENT SENSOR
s 1 ——F ———F -1 — b= B | INSULATION SENSING SIGNAL INJECTOR
® ) rere Y u ® =
MOTOR 6K\:‘:‘480 rTSNL—ZOOU h MOTOR MOTOR N INDUCTOR
oror ONLINE INSULATION SAFETY ANALYZER | (= N - | LMcu:
DC DECOUPLING GROUNDING DEVICE TCDU-
(TSNL-2000T V' (TeoDH LMcu )
DC CURRENT SENSOR PT TYPE DC DECOUPLING MODULE POWER FUSE

/i

© 2024, CENTRALTECH. All rights reserved.
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TSNL-2000 IMPLEMENTATION EXAMPLE

"""" SIGNAL CABLE

£ )~ | CT: CURRENT TRANSFORMER
(O# | ZERO PHASE CURRENT TRANSFORMER
=

4 Y
z L (Ow T Ow

Insulation monitoring coverage
g g 35 KV/ 6 KV SUBSTATION NGR SYMBOL SESCRIPTION
35KV INCOMER NO.1 35KV INCOMER NO.2
A TSNL-2000 (1)~ | TRANSFORMER
ONLINE INSULATION
—_— ——— 7 | SAFETYANALYZER —&o" »»-| CIRCUIT BREAKER DRAWOUT TYPE
! t B+ BB
| (TR ! = = . = —~ % | CIRCUIT BREAKER
E bC DEn(;(‘J—llJPLING GROUNDING DEVICE NGR1 35KVIERY A -- -—: SSKVIGKY g, PG DECOUPLING GROUNDING DEVICE ~(*[[Y)- | VT: VOLTAGE TRANSFORMER
! < N =~ T > - [ capaciTor
: y =i o | —/o | CONTACTOR
E ,: :\ —I>— | CABLE TERMINATION
[ N L L —ffd— | CURRENT LIMITING FUSIBLE RESISTOR
| | 1
! OVER CURRENT k4 | { _< 1 M {OVER CURRENT W~ NGR: NEUTRAL GROUNDING RESISTOR
: AUTO MAN SWITCH - 1 = — — = 1 ™ 1AUTO MAN SWITCH
! s — I OPEN = VSD: VARIABLE SPEED DRIVE
,  [POWEROFF - --- - == | *~ 1FAULT |-
| _ ! - - - - {POWER OFF ? —£ZF— | ZYNC OXIDE VARISTOR
| e e e e e e e e e e e e e e e e e === 4
! BKV BUSBAR NO. 1 6KV BUSBARNO.2 +=HI' | LIGHTNING ARRESTOR
! l l (M) | ELECTRIC MOTOR
! [N [\ —— | MEDIUM VOLTAGE BUSBAR
: { I —— | MEDIUM VOLTAGE CABLE
I
| £ £~ £ 9 -~ - - | CONTROL CABLE
I
I
|
I
I
I
I
I

TSNL-2000D CURRENT SENSOR

,,,,,,, . [ L | [
@ VSD A l W M INSULATION SENSING SIGNAL INJECTOR
MOTOR 52@130 EEEE MOTOR MOTOR e INDUCTOR
MOTOR LMCU:
TCDU:
480 FEEDER
—=— | POWER FUSE

© 2023, CENTRALTECH. All rights reserved.
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TSNL-2000 panel (left) TSNL-2000T current PT-type modules Fusible Resistors
TXLR panel (right) Sensor LMCU (left)

TCDH (right)
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TSNL-2000™
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OMAINTEC TSNL-2000™ Online Insulation Safety Analysis System S

TSNL-2000T Sensing Coil

) TSNL-2000A
Functions and Features Online Insulation

Safety Analyzer
ST

* Online insulation monitoring
Real-time continuous data.

« System insulation

Monitors the overall insulation of
the entire system.

TXLR
DC Decoupling
Grounding Device

* Branch insulation

Monitors individual branch
circuits.

LMCU
TXDH

Digitiz

© 2023, CENTRALTECH. All rights reserved.
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Working Power Supply

AC220V-10%, +15%,; DC220V-5%, +7%

Rated Power

DC800W, AC800W

Ambient Temperature and Relative

-10°C-40°C, <95%

Humidity
Measuring Voltage DC1500V
Insulation Measurement Range 0-200MQ

Number of Measuring Circuits

4 circuits - 32 circuits/side

Effective DC Current Measurement
Range

5HA-1MA

Resistance Resolution

0.1MQ

DC Current Measurement Precision

Class 5 (error < 5%)

Insulation Resistance Error

<*3%

Alarm Resistance Setting

1-99 (MQ) panel setting

Inner Diameter of High-Precision
Current Sensor

130 mm, 200 mm, 300mm;

Communication

RS-485, IEC-104 ZIGBEE protocols

© 2023, CENTRALTECH. All rights reserved.
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Applications and Case Studies
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OMAINTEC Case 1: 10kV cable joint insulation damage

TSNL -2000 Installation Date: October 20, 2020
O=" BN
E =@
Industry System Primary objectives
Ol refining 300,000 tons/year Large number of cables spreading
and chemical polypropylene unit

across a wide area.
10kV

Insulation hazard: damaged cable joint on 10kV cable.
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TSNL-2000 system was installed on the 10kV power supply

of the extrusion granulation unit in the production facility.
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1 10kVIER S RRrmAE_ 2021 4 1 182.84 2021-04-01 08:20:00.000 17.16 2021-04-01 08:10:00.000 101.02 0.55 2421.40

Around 2:30 PM on April 1, 2021, our system showed a downward trend.

By 5:00 PM on April 2, the system insulation resistance experienced significant

abnormal fluctuations, with the lowest insulation resistance dropping to 9.66 MQ.

Afterward, the insulation resistance value recovered to approximately 90 MQ.
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1 10kVIEELREAEBE 2021 4 26 7645 2021-04-26 05:30:00.000 4.95  2021-04-26 09:40:00.000 50.75 0.66 1218.06

To ensure production continuity, the user closely monitored the system's insulation resistance.

From April 21 to April 26, the insulation resistance continued to show abnormal fluctuations.

The lowest insulation resistance value reached which is below the standard threshold,
indicating that the system’s insulation was on the verge of failure.
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water had entered
the cable middle joint

corrosion had occurred

© 2024, CENTRALTECH. All rights reserved.
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Case 2: High-voltage

™™ motor internal winding defect

Overview
TSNL -2000 Installation Date: November 11, 2018
o] O= =00)
: B
Industry Equipment Primary objectives
Refining and 10 MW Motor High-voltage motors converts
Chemical

electricity into mechanical
energy for production facilities,
its reliability is critical in ensuring
an efficient production.

Digitization - Excellence - Sustainabilit
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The product was installed on the power supply circuit of the high-voltage motor
for the critical equipment in the facility.

Online monitoring of the insulation status of all primary equipment in the motor,
as well as the 10kV equipotential electrical system, was conducted.
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On May 1st, 2019, the operators noticed that the online insulation safety analysis system
indicated a decrease in the insulation resistance of the motor circuit.

From 1:00 AM to 10:00 AM on that day, the circuit insulation resistance underwent two
abnormal periodic decreases, after which the insulation resistance returned to normal.

CH. All rights reserved.




From May 4 to May 10, the insulation resistance exhibited

and the situation showed a clear

with the lowest value dropping to around

worsening trend.
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The primary cause of the damage found inside
the motor winding is due to manufacturing
defects. TSNL-2000 system promptly detected
the insulation hazard in the motor's stator
windings, prevented an insulation failure, which
could have led to a short circuit, arcing, and
motor destruction. TSNL-2000 system was
effective in diagnosing motor conditions and
insulation defects.

© 2024, CENTRALTECH. All rights reserved.
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Insulation is a continuously Real-time online insulation
varying parameter monitoring of electrical equipment

The insulation status is
unknown when the equipment is
powered up and running

Insulation data enables

smarter management

It’s a small probability to detect Analyze the insulation variations
insulation defects at a given qualitatively and quantitatively.
point in time.

Online insulation data of power system

Efficiently reduced insulation faults from over 80% down to less than 5%.
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tech enterprise
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National-level “Specialized and Innovative Enterprise”
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Microcurrent sensing measurem

achieves a precision of SUA,
setting a global benchmark.

Digitization - Excell
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CENTRALTECH Introduction
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TSNL-2000 _
Online insulation Industries
safety analysis system

Global Breakthrough

Enable 7*24 hour on-line
real-time monitoring of
the insulation value of
the electrical ystem in-
operation. \ £ «‘/

p | ) > -
— //tp /
\\\\\“ .

A \\\\\R

ustamability

© 2023, CENTRALTECH. All rights reserved.



2300

Insulation Hazards

WE HELPED OUR CUSTOMER
PREVENTED
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o Follow us:

Thank You! ﬁﬂ

Address: Jin Chang An, Building C, Room 2215, 82 East
4th Ring Middle Road,

G et i n to u C h Chaoyang District, Beijing, China, 100022

Website: www.centraltech.com

With US Contact:

Boyu Dong (Director of International Business)
Email: boyu.dong@centraltech.com

Yu Hu (International Business Associate)
Email: yu.hu@centraltech.com

Digitization - Excellence - Sustainability
© 2023, CENTRALTECH. All rights reserved.
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