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What is the Megger Grid Performance Solutions (GPS) Division?
Megger's strategy “From selling portable test devices to asset monitoring systems”

Production
sites

Megger Business Divisons

Cable Substation Motor LVI/ GET GPS
Division Division Division Division Division
« Cable fault * Relay protection ¢ Static insul. test. « Insulation resist. « PD testing and monitoring
location e Transformers ~ * Dynamic testing  testing « Smart Grid monitoring
* Cable testing » Circuit breakers * LV testing and analytics
and diagnosis * Battery testing  « Asset Performance Management
Solutions
Baunach Dover, Danderyd  Baker Dover Power Diagnostix (Aachen) Most recent
Radeburg Valley Forge, (Fort Collins, Danderyd Megger Grid Analytics } acquisitions
Dallas Dover) IPS (partnership)
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Power Diagnostix Systems GmbH, Aachen, Germany

* Acquired by the Megger Group in 2019

o Specialist in Partial Discharge Testing and Monitoring solutions for all
kinds of assets throughout their whole life cycle

 From factory acceptance testing, through permanent online PD monitoring,

to specialized testing services on cables, transformers, rotating machines,
GIS, AlS.




2 Online PD Monitoring hardware platforms

= [CMmonitor = GISmonitor

Both available as

« portable units for online PD spot testing and temporary monitoring

e permanently installed online PD monitoring systems
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2 online PD monitoring approaches for rotating machines:

1. Temporary (periodical) online monitoring with portable monitoring device on preinstalled coupling capacitors (CC)

ICMmonitor portable

Portable version of 4/8/12 channel
monitoring device. Usable for various
online monitoring applications as
well as offline testing in combination
with CC and notebook/software.
Optional remote access via LAN or
external LTE router.

Example of
preinstalled CC
on motor terminals

ICMmonitor

Permanently installed monitoring
system with 4 /12 channels
(multiplexed) in a wall mounted
cabinet with integrated mobile
webserver, analogue gating, circuit
breaker, overvoltage protection, dry
contacts, LAN interface.

Example of preinstalled
CC on generator
busbar
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Online PD monitoring on Rotating Machines

«—— ICMmonitor portable
in ICMoutlander
outdoor IP65 enclosure
(or without it)

Coupling capacitors installed
on motor terminals, or busbars

CCB -1

to be provided by cusfomer

'_F,r'/ CCILB - 2 Power-Supply - 230VAC

. Main Earth - Tx16mm*
Stator Wi nd | ng [te be connected on earthing screw MB or PE-Terminal]

Alarm Contacts
[optional} copper cable Lmm™ max. -- max5A Z50VALC / 30VDC

LAN interface - RJL5 cable

= 1 n

(B - 3 —

Proictive Ground

On the output of the coupling capacitors PD signals are superimposed
Rotating machine - with voltage signal, that is used for synchronization,

Generafor T
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Online PD monitoring on Power Transformers
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ICMmonitor portable
in ICMoutlander
outdoor IP65
enclosure

Bushing Adapter (BA)

Transformer Flange
oensor [TF3)

Bushing
Coupling Unit
(BCU)

. Distwurbance Antenna (DA)

PD %
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Example of preinstalled coupling devices for online PD spot testing/ monitoring on
an aged 110/6kV power transformer showing increased H, DGA values.

Bushing adapters and Bushing adapters and Coupling termination Online PD spot testing/
bushing coupling units bushing coupling unit boxes with synchronization ~ monitoring with ICMsystem,
on HV bushings on HV neutral and PD signal outputs or ICMmonitor portable,

or ICMmonitor

/PD-._
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ICMmonitor
for permanent installation

General features (portable and stationary):

= 4,8, o0r12 (only 12” version)
multiplexed channels

= Spectrum analyzer and analog
gating (denoising) on board

= Built in Monitoring Webserver with
preinstalled webinterface software
for local and remote access without
the need of a desktop software

= Autoscan, trending and alarming functions

=  QOptional AUX Inputs for monitoring of
additional parameters (temp., load, etc.)

= Optional IEC61850 hardware converter
= Relay outputs for alarm forwarding / /DD o




MWS Monitoring Web Server

= |ndustrial PC built into ICMmonitor

= Web interface software runs on MWS and is accessible
through web browser (locally, or remotely)

= Connection either through LAN or GSM (LTE router)

End Device
with Web Browser

1
”V HTML

ICMmonitor with MWS1

Ethernet
Y  f .. _.
. . Server/Software =
il F Customer’s Ne 22
{optional) I
End Device

ICMmomtor with MWS with Web Browser

=

Cell Tower

LTE
Mobile Router

Internet
TCP/IP
W .
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MWS Monitoring Webserver
Webinterface

1
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GISmonltor portable plus
to 40 simultaneous
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GISmonitor portable
8 to 40 simultaneous channels

Features:

Simultaneous, continuous PD
acquisition on all channels

Intuitive desktop software with 4 main
windows: Overview; Live analysis;
Historic analysis; Event list

Optionaly with integrated monitoring server
for temporary monitoring, data storage and
remote access without a laptop left on site

File Edit Wiew Acquisition Options Help
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Special test panels used for GIS commissioning

(standardized test solution by major OEMS):

- Sensitivity check panel
- HV test panel
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GISmonitor

Permanent online PD monitoring of GIS substations B
g D=
ne
_ , -0 8-
JE-Q\r --/’E-EK,- : - Coaxial Cables: | . l ' M
I,"I [ {{,{rﬁ‘ ) Bp— | /=4 y ' Signal transferred to : Data transferred to
|| I AN il ||6IS Enclosure & b | Acquisition Cabinets Cn?g;hﬂéz;net
Embedded LIHF Antenna \ PD caused by imperfection » (FONWRz) ==
Pre-Processing Units ’r 3
= Unique signal pre-processing concept =>
- Centralized acquisition rack with up to 120 channels in 1 rack P —
- Signal cable length up to 80 meters without signal loss el e e L
- Logarithmic scale for wide input range N ST - -
= Continuous simultaneous recording of PRPD on all channels e e
- in case of PD event continuous full time pre-event history available on all channels | et e e
- comparison of sensors and phases gives pre-location of PD source Ll o dsolid
= Multiple redundancies integrated (ring network; RAID HD setup, plus separate backup disk; —L
duplicate server power supply)

More than 20.000 channels installed worldwide //DD °
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GISmonitor — system architecture
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GISmonitor- control software impressions

Eile Edit Alarm Sensors Miew Options Tools Help
Yalaaldm g

| - = \ e Customized GIS layout with
mall ma s i = individual sensor labeling
= and positioning
e Direct overview about PD
activity in GIS and PDMS

status

|
PDO7. 16=Reppe|
PDO7.10-YrH
PDO7.10-BpH

=P D06.05-R

-R D06.05-Y
-Y D06.05-B

-B
.06-R PDO4.06-R D06.06-R
PD03.06-Y PD04.06-Y BB&E .06
PD03.06-B PD04.06-B  PD00.02-R _PD00.02-B P05 06 Fueml £

[ihobeet] |
o i |

HPD03.41-R *@}‘
PD05.21-Fie= PDO7.41-R
PDO3.A1-Y 0
PD03.41-B POO5.21-¥, | :F%?H;
pms.znew 41
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GISmonitor- control software impressions

PD105.1-B Up = 56.4 dByV PD110.1-B Up = 54,5 dBV PD1105.1-8 Up = 55.9 dBpv FDii0e.2 8 Up =73.9 dBpV
% %2 90 90
[eByv) (CEMY [#BuV]| [dBuV]
70| 70| 70 70
- biibialiel | | - os— - ————
o 180° 350 o 180° 350 0 180° %0° 0 180° 360°
PD1105.3-B Up =717 dBuv PD1105.4-B Up =73.0 dByuV PD120.1-B Up =556 BV PD305.1-B Up=546 dByv
90| 90 90 90
[eBuv] [a8uV]| [4ByV] [dBuv]
70 70| 70 70
5DI—IM 5DI—IA «o I <o IE———
(3 180 360 Ll 180 E 3 180" 360" 0 180" 380"
PD310.1-B Up=sagasyy | | PD3301-B Up=ss0cpy | | PDIR03B P PD:SIDJ-B Up =545 6BV
a0 0
[e8Kv] 4BV [9B3V] [9BwV]
70 70 70 70
< I <o I 50 <o I
0" 180° 380 [ 180* 380* oF 1 360" [ 1807 360"
PD3980.2-B Up = 56.2 dByV PD390.3-B Up = 54,8 dByV PD390.4-B Up = 54.1 BV PD505.1-B Up=541dByv
90 20 90 90
[d84V]| IEENY [dBpV]| BV
B! 70 0 7
 lemmesteriaacasl < it <o sol E 1
0 180° £ [3 180 380 0 180" %0° L 180° 360°
PD:Unsn B Up=secggy | | PD905AB Up=s51ceyy | |PD0B.2B s ?D:fls,a-a o< raid
a0 0
[4ByV] [aBuv] [Buv] [dBuv]
70 70 70 70
. R . et 50 50
o 180* 360 o 180* 380* or 1807 360" [ 160 360"
PD905.4-B Up =800 4BV
90 0| 80 80
(LY [dBy V]| [dBuV]| [dBuv]
7 60 60 60
50 40| a0 40
0 180° 360° 180° 380 T Er & -

* Live mode for manual operation of
software

e Scope view providing instant feedback
for up to 24 measurement channels
In parallel

e Deeper analysis of PD signals by
recording of PRPD

e Gating/ LLD / phase shift
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GISmonitor- control software impressions

4 113E+05 mVis

Detailed data of all sensors

Current and past measurement data
over the lifetime of the system

Details of alarm configuration and
alarm status

Synchronization

1PD-.

Power Diagnostix Systems



GISmonitor- control software impressions

.|.— Ed4_ glarm Semons Mwew Options Jook Help

G s -~ « Detailed alarm event list

. SegelmeDwgem. Events | Stz
Mo | CatskTime | Sanser | marmTipe | crargevaie | nosvawe | Aam-j 0 —— -
" « Date & Time stamp for each entry
2 08282014 024240 PD12038 NOS AL 522603 mivis o ;
3 06M3E0N4 123154 POBOS 48 QS AL -+ SEIESDIMVIS o p
4 DAMAIZ0NL 112231 POBOS 4B NOE AL 5 53E+03 mivis 21410813 1207 \ . .
5 DEUIE014 104304 POA0STE NS AL | SEEE-03 mrs 201410613 1207 S o P R P D fo r e aC h S u S
B DAMARO1S 1027 38 POAOS 1Y HOS AL 5 B4E-03 miy 20140813 1207 70 - p I C I O u S
T OAD3E014 102246 PO0S2R NOS AL < 585E+03 mvig 204N 1207
B DAMAP014 101904 PDAOS2Y NS AL 5 BAE+03 mivi; 2014/108/13
§  OAORGE014 075922 POI0ER NOS AL < 536E+03 mvis 2014EAS 12407 ; el ; . m e aS u re m e nt
10 DAMAZ014 024312 PO1105 4.8 HOS AL 7 J0E~03 miviy 20140813 1207 = i i i
11 OSR2E014 024312 P05 4-Y NQS AL - 671603 mivs 2014M0EA3 1207 4 i A ESRS
12 DAMZR014 0243 12 PD3M0 18 HOS AL 8 99E+03 miviy 201406113 12,07 NP -
o e s e e = cem s e pa A 1k %@

D ° - » Detailed general events list
T e _ « Status changes

D473 175624 POEI0 S FCU Mam FCU Fallure oK ul

L5106 20140713 17 56 24 PO290 &.Y FCU Alatrm FCU Failure OK
5192 J01400713 175624 POZBOGR FCU Mam FCU Fallure oK N
519: 201407121 175824 PD29O.T-8 FCLU Marm FCU Failure oK . S S te m a | ar m S
RS185 20140713 17:5624 POZRO.T-Y FCU Alarm FCU Fallure: oK 1
L5102 20140713 175624 PD2OOT-R FCU Al FCU Failure oK
L5190 20140713 17:56:23 PDIOS 4-Y FCU Al FCU Failure oK . -
L5100 20140712 17 5623 PD0S 4-R FCLU Aladrn FCU Failure oK
—— e Detailed Ioggmg
L5187 2014071307 4305 PDS 48 FCU Alagrn FCU Failure Correched I _DN "
L518¢ 20140713 07-38:08 PO3054-8 FCU Alarm FCU Fallure
L5188 201407N30T 3810 PD305 48 FOU Alarm FCU Failure Cofrected s

184 20140713 07:37:43 PDID54-8 FCU Alarm FCU Fallure |J

Rt Culpul Rirset Cudpul
FCU Alarm Maintenance Alam General Events
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GISmonitor — more than 20.000 channels installed worldwide
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GISmonitor — performance cetificates

AL EP D
FAIPEP

PERFORMANCE CERTIFICATE

We herewith certify that the Partial Discharge Monitoring System of type
GlISmonitor and its related accessories and software products have been
commissioned and installed successfully at the substation as mentioned
below. The system is in service since then and is working properly.

PERFORMANCE CERTIFICATE

We herewith certify that the partial discharge monttaring system of type GISmonitor
and all its related accessories and software products have been commissioned and
instaled succassfully at the substation as mentisned below. The system is in senvice
since then and is working properly.

Name of Utility:
Name of Substation:
GIS Rated Voltage:
Type of GIS:

Manufacturer of PDM System:

Saudi Electricity Company (SEC)
AS SAFA 380/132 kV BSP (#9014)
380 kV

ELK-03/420

Pawer Diagnostix

Name of Utility: DOMNESTI

Name of Substation: DOMNESTI 400kV
Location of Substation: Domnesti, Romania
GIS Rated Voltage: 400 kV

Type of GIS: ABB ELK-3/420
Type of PDM System: GlSmonitor

No. of Sensors: 54

Year of Installation: 2019

Installation: . passed

Cigre Sensitivity Test: passed
Commissioning: passed )
Software test: passed

Functional test: passed

29 . 06. to2n

Date, Stamp & Signature

vaw '-?%T'\\A},i 7
~.LD . PUWER(:EHIDiRLJ

ABB POWER GRIDS SRL Tl +4 0213104375
Faoa: +4 021 310 43 §3

VAT ROSES1183

40, Gasa Herastrau Str,

Building C, 8° Flose

020334 Bucharest Romania www 3ih.com o

Type of PDM System: GlSmaonitor
No. of Channels: 248

Year of Installation: 2015
installation: passed
Cigre Sensitivity Test: passed
Commissioning: passed
Software test: passed
Functional test: passed

Stamp & Signature (End User)

_Yesse A

&

o
by Megger®
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If you are interested in more detailed
information on any of the presented
applications and solutions,
don’t hesitate to contact us.

Robert Madarasz

Application and Sales Manage
Grid Performance Solutions

robert.madarasz@megger.com
T: +421 903 458 168

Thanks for your attention

33
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