DELTA4000
12 kV Insulation diagnostic system

Training Guide




DELTA4000 Training guide topics

 PowerDB Lite — New Test

Startup
Selecting a form
Entering Nameplate
Saving
Testing
* Test Type
* Connection Diagram
* Test Configuration
* Running a Test
* Viewing Results
Export to Excel
Export to DTA5/6

* PowerDB Lite — Open Previous

Test

Open (Continue) Test Result
New Test Result
Delete Test Result

* PowerDB Pro
* Adding New Result

* Trending
* Import from DTA6

* Delta Manual Control

Object ID
Temperatures

Test Tag

Test Type
Interference Mode
Test Mode
Voltage/Frequency
Testing

* Interlocks

* Results
Settings
Graph
Results
Help
Status

Megger.



DELTA4000 — Checking for updates

B

FILE

A ES® O E s

HOME TQOLS

Retesting Abou
Help  PowerDE..
Help

PowerDE

Help

OWER

& Copyright 2016 PowerDE, Inc.
All Rights Reserved.

Anton Paar DMA
ETG DLV

Megger BITE, BITE2
Megger BITES
Megge

Megger Delta

Product details:

Inetrument Type: FFTS

Manufacturer: &40 ! Megger

Avalable PowerDB Yersion: Prosddvanced/Lite
DLL Yergior: D100.7

Build Time: 741172018, 5:35:39 PM

Models Supported:

DELTA Series

Waming: This computer program is protected by copyright law and intemational treaties. Unauthorized reproduction or

distrmaximum extent possible under the law. it, may result in severe civil and criminal penalties, and will be prosecuted to
the

Revision 11.1.4 Email: support@powerdb .com
Feb 15 2018, 14:25:32 Toll Free: 1-(800)-723-2861
Translation Table Version 48.0 Technical Support: 1-214)-333-3201

Check for PowerDB Updates

In PowerDB Lite, go to Help
About PowerDB...
Select Megger Delta

Megger.



DELTA4000 — Checking for updates

About PowerDB x

OWER

Revision 11.1.4
Feb 152018, 14:29:32
Translation Table Veersion 48.0

Email: support@powerdb com
Toll Free: 1-(800)-723-2861
Technical Support: 14214)-333-3201
@ Copyright 2016 PowerDB, Inc.

All Rights Reserved.

Anton Paar DMA

lucts Support Features
System Info

ETG DLV

o] »

Megger BITE, BITE2

Megger BITEZ
Megger BVM
coordinate updating all machines to the new version
Megger Delta
5 Note: Please consult with your PowerDB supervisor before upgrading to Version 11.1,
Product details

Instrument Type: PFTS with previous versions of 11.

tanufacturer A%0 / Megger F
i rsion: Profbdvanced/Lite

»

DILL *ersi .
I3 . 5:35:39 PM T

Models Supported:

DELTA Series

mn

B owion Bsan O,

S Category: Installs
Waming: This computer program is protected by copyright law and intemational treaties. Unauthorized reproduction or

distradmum extent possible under the law . it, may result in severe civil and criminal penalties, and will be prosecuted to
the

Files:

Name

2?3-1114

Release Notes / Change Log

PowerDB Pro, Advanced, and Lite

See note above about updating to version 11.1

flaintenance Test Data Management Software

Downloads

Installing a new version of PowerDB could affect multi-user access to your data. In order to synchronize data or have
multiple users connect to a database, all machines at a company must be running the same major release of

PowerDB. If your company is using a different major release (.g., version 8, 10 or 1), then you will need to

Upgrading to Version 11.1 will update the database schema and will no longer b

Always unzip the PowerDB installation program prior to installing on your PC,

0 to www.powerdb.com
Downloads page

Forms

pen change log and see if
the Delta driver has been
updated

mpatible

Default | Name | Author | Date |

Order Files by;
Hits
Created Size
2018-09-10 17-37-37 702 MR [ o a |

b2 EE LR 2 2L R L2 LR R 2 R 2 22 P22 L R R 22 2 R i 2 R 2 R 2 R A R R L E R R S S 2 L L]

* 11.1.4 Driver Update *
* - August 21, 2018 *

(MO CHANGE) *
(DRIVER/FORM CHANGE) ®

* - AVO_DELTA2000.0100.7
* - AVO_MTO.D100.11 (DRIVER/FORM CHANGE) *
* - AVO_TTR.D100.6 (DRIVER/FORM CHANGE) ®

b2 EE LR 2 2L R L2 LR R 2 R 2 22 P22 L R R 22 2 R i 2 R 2 R 2 R A R R L E R R S S 2 L L]
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DELTA4000 — Checking for updates

Il Dettz Control — X
DELTA 4000

OSCILLOSCOPE

T . Test Settings Fi .0

GNDELUE [ General

x

_ Line frequency Rests
LSTE O 10 kv equivalent
@ Actual values
Integration (s)
P factol
(@ Tan-delta
Language
— RESULTS
‘English - ‘ Frequency Sweep
Frequendes 470 220 110 70 40 20 10 4.642.15
Factory Settings Uk i
- CI{uF) i
Interference Suppres3ign Mode
Tan-Delta Excitatidq Current = B o
Oy i (=) O Frequedsy Variation (defautd)
() No Suppression
No Suppre:
(O Line Sync Reversal ® A

Manual
(@) Frequency Variation (Sfault)

Auto tipup Test
e

(®) Frequency Variation (default)

() Mo Suppression
3

Tan-Delta (O Line Sync Reversal

(") No Suppression

ation-diagnost:

L Megger Intranet

Megger. ...

Power on

Applications +  Company »~  Support Events Enter your search te Q

Products > Transformer testing > Transformer insulation testing > Df

DELTA4000 Series

12 KV INSULATION DIAGNOSTIC SYSTEM

E' OVERVIEW TECHNICAL  SOFTWARI
Power factor test set
Automatic and manual operation

* Accurate and repe
» Lightweight, rugged two-piece design

results with high PP

New built-in intelligent temperature correction (patent pending)
New automatic voltage dependence detection (patent pending)

DEL sis a fully automatic 12 KV factor / dissipation factor (tan deita) test set
designed for condition assessment of electrical insulation in high voltage apparatus such as transformers,
bushings, circult breakers, cables, lightning arresters, and rotating machinery.

Two configurations make up the serles

Check for Delta Control
Updates

Get version information

Visit
https://megger.com/12-kv-
insulation-diagnostic-
system-delta4000-series

Select SOFTWARE

Megger.
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DELTA4000 — Checking for updates

Check for Delta Control

Updates
OVERVIEW TECHNICAL SOFTWARE 0 
Select + next to the model
DELTA41XX series firmware and software updates @
Find Installer

DELTA43XX series firmware and software updates

Compare to version
installed

DELTAControllnstall_w2-0-9-51-0

25.9 MB | 13/04/22

Megger.



DELTA4000 — PowerDB startup

53 Copy | 5 Import..

{8 Paste
¥ cut

&
Export. U

5 1.

eled Setup Initialize
eni

DELTA 4000

SMRT

nsulation Test Sets

Simulation

Simulate Abort
Mode

Contact  Test

=0 QQal|d:
Zoom Zoom Zoom Fitto Fitto
In Out  100% Width Height

51-568/1068/1568

MIT1020

MTO-210

Click on the DELTA 4000

DELTA 4000 will appear in
your favorites after the first
time you select it from
Transformer/Power Factor
Test Sets

Megger.



DELTA4000 — Select form

Select A Form

RECOMMENDED
PF TWO-WINDING TRANSFORMERS - 93500
PF THREE-WINDING TRANSFORMERS - 94500
PF AUTO TRANSFORMER WITH TERTIARY - 95500
PF AUTO TRANSFORMER WITHOUT TERTIARY - 95501
Shunt Reactor - 95502
CABLES
PF CABLES - 96005
CIRCUIT BREAKER
PF AIR-MAG CIRCUIT BREAKER - 92500
PF OIL CIRCUIT BREAKER - 92510
PF SF6 DEAD TANK CIRCUIT BREAKER - 92520
PF SF6 LIVE TANK CIRCUIT BREAKER - 92529
PF VACUUM CIRCUIT BREAKER - 92530
PF VACUUM CIRCUIT RECLOSER - 92550
GENERATORS
PF GENERATOR TIP UP - 98000
INSTRUMENT TRAMNSFORMERS
PF PT/VT TRANSFORMER - 27600

OK

Cancel

Select a form and click OK

Choose a form that is
appropriate for the asset
you are testing.

For the purpose of this
training material, we will
focus on Two-Winding
Transformers

Megger.



DELTA4000 — Form header

Fill out Header information

Show Header Not required to run tests

|
Br; Megger-.

www.megger.com

INSULATION TESTS
TWO-WINDING TRANSFORMERS

Tools -> Options to set
logos

l Logo
1

DATE 10/26/2018 PAGE

AMBIENT TEMP. JOB #

SUBSTATION HUMIDITY %  ASSETID
POSITION TEST STATUS

EQUIPMENT LOCATION

HOME TQOLS

Feading Data Entr

Yiew Using Narrov
Options

Megger.



DELTA4000 — Nameplate

NAMEPLATE DATA
MFR CLASS PHASES
SERNO COOLANT [OIL | REASON

YEAR I TANK TYPE [SEALED | WEIG b ]
WINDIN TERIAL [Cu )
OIL VOLUME (GAL
ol TevP N ¢
IMPEDANCE %
Diagram# 15 (aNsI) WEATHER
BIL KV
' ™y
LVOLTAGE (KV) # TAP
_kVA |RATEDI| 1apg |NOMINAL| CHANGER | seTTING
LL | LG
PRIVIARY: 5 3 | DETC | ]
SECOND: 1 T o.c | )

COMMENTS:

Fill out Nameplate

After saving, fields required for
temperature correction will highlight

red if unpopulated

Megger.



DELTA4000 — Primary vector

Hz Dyn11 X5 .
» \ Select Primary Vector
X

- — Ky
Hy~ “H3 ,:}/ — DATE 10/ Match to nameplate
1
Diagram# 15 (ANSI)

_ PHASED)

| REASON

Megger.



DELTA4000 — Secondary vector

Select Secondary Vector

e 3
\x\ﬂ_o X Select Secondary Vector
" Of 3 Group, then Secondary

Vector Phasing

Di

Secondary Vector Groups
and Phasing limited by
Primary Vector selected

lushing C2

ushing C2

Megger.



DELTA4000 — Bushing

BUSHING NAMEPLATE

Dsg

SERIAL NUM

MFR.

TYPE/CLASS

kV

AMPS

YEAR

C1

C2

PF

Cap (pF)

PF

Cap (pF)

H1

H2

H3

HO

X1

X3

X0

F— Y N EaaE i

Fill out Bushing Nameplate

Designations based on
Vector

MFR, Type/Class, kV,
AMPS, Year copies if
unpopulated

H1 copies to H2/H3/HO
X1 copies to X2/X3/X0

Megger.



DELTA4000 — Save form

B 1 HdB% 0OR-
EILE HOME TOOLS HELFP

[—

D Ea Copy | |J3 Import. - = 1 - Select Save in the ribbon
" - Iy Paste | @ BExport.. - == E I 467 bar
Mew  Open Save Print  Save . Select Setup Initialize | Simuls
- - to PDF Fa ML Instrument Mo
File Edit Data Instrument Settings It is recommended to save
Savein: || PowerDB.v11 - @7 @
R= Marme . Date rmodified Type = If you do not save before
o L ws 5/15/2018 1:14 PM FilefolH running a test, PowerbB
Recent Places ) crgTable 8/7/2018428PM  Filefol will ask you to save after
S b every test completes until
| . forms 12/2/201510:20 &AM File fol the result is saved.
- | MWA CSV Export 10/15/2018 4:33 PM  File fol
Desktop il teamc 9/6/2018 12:22 AM  File fol
— &] 11rc58graphs.PdbXml 10/29/201511:45 ...  PDBXM ]
- ] 3423 PdbXm 3/23/2017818 AM  PDBXN PowerDB automatically
Libraries & 9090.PdbXml 2/19/2016 217 PM  PDBXM saves after ever test if the
[&] 76767.PdbXm| 2/19/2016 206 PM  PDBXM form was previously saved
ﬂ&; |2 93500 _correction_primary_and_secondary_s.. 12/20/201712:42 ..  PDBXM
Computer |B=| 93500 _correction_primary_and_secondary_s... 12/21/20178:33 AWM PDBXM
& 93500_modified.PdbXml 1/18/2018 7:14 AM  PDBXM
@ *.ni.935nn test,PdbXml . 3!9!2?1? 10:01 AM PDE}:P-. -
Network
File niame: 11re58araphs. PdbX -
Saveastype: | PowerDB XML File {*.PdbXmi) +] [ Cancel |

Megger.



' DELTA4000 — Test sections

Select Tests: [Overall Test w] [Oil Tests v] [Bushing Cc1 *] [Bushing c2 * ] [ Settings ] [ Recalculate Test Voltages
[Surqe Arresters * ] [Hot Collar Test * ] [TTR * ] [Exciting Current * ] [ System Status ]
[Manual Tests * ] [ Export To Excel ]

Select which tests to
display on the form

Megger.



DELTA4000 — Settings

Select Line Frequency (50 or 60)

Set Power Factor or Dissipation Factor

(PF or DF) \
Set NB DFR Test Voltage

Set NB DFR Test Frequenh
Change Standards (ANSI/IEC/AUS)

Enable Diagram number on form \

Reading display (Direct, 2.5 kV, 10 kV) —

Enable/Disable color ratings

Settings ] [ Recalculate Test Voltages
System Status ]
Export To Excel ]

-I Overall Test Mode I

Settings
~d. %PF/%DF
PF or DF Line Frequency (LF)

<)

Line Frequency + 1Hz
.9

-I Bushing Test Mode I

===
Testvotage [025 | kv

~

\0 Frequencies (i.e. 320 160 80 32 16)

[ Line Frequency + 1HZ + 505Hz
-9

Jo—]

%PF Evaluation

Pw110?0402010521

{ Overall %PF @ 20° C Limits

Delta 2000/3000 Settings
VDF Settings (Hide/Show, Limit) — |
Load settings options

P

Save settings options

{ Load
/.{/m Form ] [

Select Overall Test Mode

|| _— Select Bushing Test Mode

Set Overall %PF @ 20 °C Limits
__— Line Frequency

_—- 1Hz

Set Bushing %PF @ 20 °C Limits

- Line Frequency

[
[ Factory Settings ]

Form ] Good Aged d
Diag Number F\G‘ndard W LF - -./__
olor Ratings |/ Reading W 1Hz - -._

Delta 2000/3000  |— | VDF | ([Bushing %PF @ 20° ¢ Limits
Suppression |7 __.Hide |7 Good Aged

A—mencaroe ||| Lmit [o0 o % .- SR < e @
Investigate
— @ save | - 1Hz - < -.<
H Current Form ] TBushing %PF @ 20° C as % of Nameplate |
Global Settings ] [ All Forms - Global ] Hide  Good Agedg — [ |

T T e < [0 o < -

[ Cancel ]

- 1Hz
| Set Bushing %PF @ 20 °C as % of Nameplate limits

Megger.



DELTA4000 — Overall test

| Settings Recalculate Test Voltages
[VOLTAGE e J kKVA |RATED | T:PS NOMINAL | CHANGER SET]AI!I)NG [ ] [
L-L L-G [ System Status ]
PRIMARY- 5 3 DETC —
| SECOND: AN [l 4 ] [ Export To Bl J
~
Transformer Overal. Test Test Mode: [Line Frequency + 1Hz] [ ITC ] [ View Individual Temp. ]
LK bl g o Test kV based on nameplate
. N
e 50Hz 1Hz
Test | NB InSWtstign Test TEST | Cep DIRECT POWER FACTOR % POWER FACTOR % Use Recalculate Test Voltages if
No. | DFR| - Tested Mode Wl PO A [ watts | Measured | @20°C | IR Measured IR nameplate voltage entered was
1 CHe * CHL [GST-GND incorrect
N
2 | 8 Che | GSTe-RB
g 3lE 3 Can be manually entered
3 * CHL UST-R =l =liE = \
4 CHL' Test 1 Minus Test 2 - N

2 | RED
5 Clg*CHL |GST-6ND Il \
H
6 * CLe GSTg-RB HV 3= 3 \

UST-R

Test 5 Minus Test 6

CHg Minus H Bushings

Cy g Minus L Bushings

Overall
Oil Test

Enable/Disable multiple tests.
When enabled, all high side
tests or all low side tests will be
run together

LTC
Chamber UST-R
Qil Test

Megger.



DELTA4000 — Overall test

| Settings Recalculate Test Voltages
[VOLTAGE e J kVA | RATED | T.:PS NOMINAL | CHANGER SET?I!I)NG [ ] [
L-L L-G [ System Status ]
PRIMARY- 5 3 DETC —
| SECOND: [l 4 ] [ Export To Bl J
. [Line Frequency + 1Hz ITC View Individual Temp.
Transformer Overall Test Test Mode: [ c® P °@e .\} Correction Factors ] Test Mode options:
N
Multiple Test . 50Hz ~NH .
Connections ————Line Frequency + 1 Hz (factory default)
Test NB Insulation Test Click image .fgr detailed TEST Cap DIRECT POWER FACTOR % POWER FAC}O&\% \
No. DFR Tested Mode connection information kv (pF) mA Watts | Measured @ 20°C R Measured @ 20°C k ITC (fact()ry default)
HV
1 CHg * CHL |GST-GND i ‘\\
E H . . .. -
2 *"\CHG 6STg-RB Rin : \\ View individual temperature correction
— Ko . ez | 1 factors (after a test completes)
HL d .
=
5 CLg*+CHL |GST-GND T \\
) Click connection diagrams to view
6 | e GSTg-RB ) .
. e detailed pictures
7 UST-R
8 Test 5 Minus Test 6
9 Cyg Minus H Bushings
10 €| g Minus L Bushings
— Enable/Disable NB DFR if desired.
Qil Qverall ik
Test 1 Oil Test UST-R
— ] Tc
Test 2| Cgﬂ:lr UST-R

Megger.



DELTA4000 — Overall test

P ~
[VOLTAGE (kV) J z [ Settings ] [ Recalculate Test Voltages
kVA | RATED | TAPS NOMINAL | CHANGER
1= L-G [ System Status
PRIMARY- 5 3 DETC —
[ SEconD: T o< ( Export To Excel
. [Line Frequency + 1Hz ITC View Individual Temp.
Transformer Overall Test Test Mode: [ °@e Correction Factors
Multiple Test .
Connections
Test NB Insulation Test Click image for detailed TEST POWER FACTOR % POWER FACTOR %
DFR Mod connection information
No. Tested ode @20°C R
1._\ CHe * CHL [GST-GND
N
% * CHe m
™
3 | ¥ ChL UST-R
4 ' Test 1 Minus Test 2 -
RED
5 CLg +CHL |GST-GND
2
H -
s | Cleg |GSTgRB| W
| i
UST-R ]

Oil Test

Test 5 Minus Test 6

CHg Minus H Bushings

LTC
Chamber
Qil Test

UST-R

Cy g Minus L Bushings

Turn on Delta 4110/4310A

Ensure the INT/EXT switch
is set appropriately:

INT for control from 12” top
EXT for control from PC

If EXT, connect USB or
Ethernetto PC

Run a test by selecting any
of the blue Test No. buttons

Megger.



DELTA4000 — Overall test

Found DELTA Unit(s).
Select the unit you would like to connect to and press "Connect”.
You can also enter the address/port manuall

by
Enter the IP address (default IP is 192,168.0.98).
Enter the COM port name (ex, COMS).

~e

Serial Nr Information

Enter the address/port (ex. IP: 192.168,0.59 or USB: COM4)
192.168.0.99

[ Aways corect to thisurit /

[VOLTAGE (KV) J # TAP [ Settings ] [ Recalculate Test Voltages
kVA | RATED | TAPS NOMINAL | CHANGER SETTING
L-L L-G [ System Status ]
PRIMARY- 5 3 DETC —
| SECOND: [l 4 ] [ Export To Bl J
. [Line Frequency + 1Hz ITC View Individual Temp.
Transformer Overall Test Test Mode: [ c® ] [ °Q@e ] [ Correction Factors ]
Multiple Test .
Connections 50Hz 1Hz
Test NB Insulation Test Click image for detailed TEST Cap DIRECT POWER FACTOR % POWER FACTOR %
DFR Maod connection information
No. Tested oce kv (°F) mA Watts | Measured @ 20°C IR Measured
HV
1 CHg * CHL |GST-GND ¢
S~ r
v MUADORER _ e =

PC - Connect to the Delta

Serial Nr & information
should automatically
populate. If not, IP address
listed can be used for
Ethernet. For USB, consult
Microsoft Device Manager
for USB port

Select “Always connect to
this unit” to skip connection
step next time tests are run

Click Connect

Megger.



DELTA4000 — Overall test

[ Settings

] [ Recalculate Test Voltages

DELTA 4000 2.0.9.54.0
Measurement Overview

Verify that the list below is correct. Press CANCEL to go back,
Click on the START button to start the test(s).

For help about howto hookup. Select one of the tests below and press the "Hookup Illustration™ button.

Test Mode  Suppression Frequency  Voltag

Frequency Sweep
GST-GMND Mo Suppression
90.859Hz 0.250
GSTgRE Mo Suppression
1Hz 0.250
90.859Hz 0.250
1.817Hz 0.250
USTR Mo Suppression
1Hz 0.250
90.859Hz  0.250
1.817Hz 0.250

Single Frequency

GST-GMD Freguency Variation 50 Hz
G5TgRB Frequency Variation

10.000 kv —

e Power Factor  Current  Capacitance  Watts  *

kv

kv
kv
kv

kv
kv
kv

w

Automatically dose the dialog wk easurement(s) completed successfully

Tlustration

Balancing

Hookup Resonance Inductor

Measurement
Information CLOSE (ESC)

[\/OLTAGE (kV) J # TAP
VA |RATED || 1apg |NOMINAL | CHANGER SETTING
L-L L-G [ System Status ]
PRIMARY- 5 3 DETC o E
| SECOND: [l 4 ] [ Export To Bl J
. [Line Frequency + 1Hz ITC View Individual Temp.
Transformer Overall Test Test Mode: [ c® ] [ °Q@e ] [ Correction Factors ]
Multiple Test .
Connections 50Hz 1Hz
Test NB Insulation Test Click image for detailed TEST Cap DIRECT POWER FACTOR % POWER FACTOR %
DFR Maod connection information
No. Tested oce kv (°F) mA Watts | Measured @ 20°C IR Measured
HV
1 CHg * CHL |GST-GND ¢
N L4 ’

Measurement Screen

When testing with Line
Frequency + 1 Hz and ITC,
you will see many
frequencies for each test
mode in addition to 50/60
Hz and 1 Hz. These
frequencies are used for
temperature correction
back to 20 °C for line
frequency and 1 Hz.

Click start to begin test

Measurement Information —
view details during test

Megger.



DELTA4000 — Overall test

DELTA 4000 2.0.9.54.0
Measurement Overview

. Verify that the list below is correct., Press CANCEL to go back.
. Click on the START button to start the test(s).

For help about howto hookup. Select one of the tests below and press the "Hookup Ilustration”™ button,

Test Mode  Suppression Freguency
Frequency Sweep
GST-GND Mo Suppression

90,852 Hz
GSTg-RE Mo Suppression
1Hz
90,859 Hz
1.817 Hz
UST-R Mo Suppression
1Hz
90,859 Hz
1817 Hz
Single Frequency
GST-GND Freguency Variation S0 Hz
GETg-RE Freguency Variation 50 Hz

Voltage

0.250 kv

0.250 kv
0.250 kv
0.250 kv

0.250 kv
0.250 kv
0.250 kv

10,000 kv
10,000 kv

Power Factor

Current Capacitance Watts ™

START F2) <

Automatically dose the dialog when measurement(s) completed successfully

Hookup Resonance Inductor
Tllustration Balancing

Measurement
Information

CLOSE (ESC)

Interlocks & Ground

Ground must be connected and Interlocks continuously

engaged to begin and run test

OPEN will change to CLOSED after ground and interlocks

engaged

-
Press Interlock to start measurement

Press and hold the Interlock buttons to enable measurement mode.

Interlock 1: OPEN
Interlock 2: OPEN
Ground Loop: OPEN

:. C | Continue!

ance (Simulation mode only)
|
I This window will close as soon as both buttons are closed.
Releasing any of the interlock buttons during the measurement will abort the

measurement immediately.

Megger.



DELTA4000 — Overall test

DELTA 4000 2.0.9.54.0

Measurement Overview

. Verify that the list below is correct. Press CAMCEL to go back.
. Click on the START button to start the test(s).

For help about howto hookup. Select one of the tests below and press the "Hookup Tlustration™ button.

1

Test Mode  Suppression Frequency Voltage Power Factor  Current Capadtance Watts o
Frequency Sweep
GST-GMD Ma Suppression
90.859Hz 0.250kV  0.328% 1.367mA  9.573nF 0.0005605 W
GSTg-RE Mo Suppression
1Hz 0.250ky  0.5% 4.712uA 3nF 2.945e-6 W
90.859Hz 0.250kV  0.5% 423.2uA  3nF 0.0002676 W
1.817 Hz 0.250 kY 0.5% 8.563uA  3nF 5.352e-6 W ./
UST-R Mo Suppression
1Hz 0.250 kY 0.333% 10,59 uA  6.743nF 4. 40%9e-6 W
90.859Hz 0.250kV  0.333% 952.4uA  6.743nF 0. 0004006 W
1.817 Hz 0.250 kY 0.333% 19.25uA  6.743nF 3.011le-6 W
Single Frequency
GST-GMD Frequency Variation 50 Hz 10,000 kY 0.328% 30.09mA  9.573nF 0.9935W
GSTg-RE Freguency Variation 50 Hz 10,000 kY 0.5% 9.425mA  3nF 0.2356 W LY
[ ] Automatically dose the dialog when measurement(s) completed successfully
: § Hookup Resonance Inductor Measurement
START (F2) Tlustration Balancing Information CLOSE (ESC)

Measurement Complete
e Review measurement information

Click Close to return to PowerDB form

Megger.



DELTA4000 — Overall test

DELTA 4000 2.0.9.54.0

Measurement Overview

. Verify that the list below is correct. Press CANCEL to go back. D a ta i m p O rts i nto POWe r D B

. Click on the START button to start the test(s).

For help about howto hookup. Select one of the tests below and press the "Hookup Tlustration™ button.

TestMode Suppression Frequency Voltage Power Factor  Current Capadtance Watts

Frequency Sweep
GST-GND No Suppression

00.850Hz 0.250kV  0.328% 1.367mA  9.578nF 0.0005605 W ReVieW measurement |nformation

GSTg-RE No Suppression

1Hz 0,250 kv 0.5% 4.712uA 3nF 2.945e-6 W
90.859Hz 0.250 kv 0.5% 428.2uA  3nF 0.0002676 W
1.817Hz 0.250kV  0.5% 8.563uA  3nF 5.352e-6 W .
TR NoSpremn IR based on settings
1Hz 0.250kV  0.333% 10.59uA  6.743nF 4.409%e-6 W
90.859Hz  0.250 kv 0.333% 962.4uA  6.743nF 0.0004006 W .
1.817Hz 0,250 kv 0.333% 19.25uA  6.743nF 8.011e-6 W = LI ne Freq uency I R
Single Frequency
GST-GMND Frequency Variation 50Hz 10.000 kY 0.3285: 30.09mA 9.578nF 0.4935 W 1 H z | R
GSTg-RB Frequency Variation S50 Hz 10.000ky 0. Si’x 9.425mA  3nF 0.2356 W W

[ automatically dose the dialog when measurement(s) completed successfully

- Hookup Resonance Inductor Measuremel ]
START (F2) Tllustration Balancing Information
Line Frequency + 1Hz / imc/ View Individual Temp.
Transformer Overall Tes\ Test Mode: [ .® ] [ / oo ][ CO,&M - J
Multiple Test A
Gomections we || ™
Test | s | insulation Test | Cickimageforadsied | TEST | Cap DIRECT POWJR FACTOR % [ POWER FACTRR %
connection informati
No DFR Tested Mode kv (oF) mA Waitts Measuri @ 20°C Measured IR
HV
1 Chg + ChL |GST-GND i 0 |9578.0| 300 |0.4935
H K
2 | 8 Cue | GSTg-RB “iD : | 100 [30000| 942 |o02356
] : :
s | 8 ChL USTR I [ 100 |6,7430| 211 |0.38527
4 G - Test 1 Minus Test 2 .6,578,0 206 | 02579

Megger.



DELTA4000 — Overall test

Test5 Minus Test 6

CHg Minus H Bushings

C| g Minus L Bushings

POWER FACTOR

Overall Hr _—]
Oil Test USTR KD | —
/
TC
Chamber | usTR |°“ gl | —|
Ol Test —
Show NB DFR Graph v Min/Max Y-Axis [ @.20;{2 ‘}:PF ]

FREQUENCY SWEEP GRAPH

|7 CHg @ 20°C

~ ChL @ 20°C

~ CLG @20°C

Show NB DFR graph if ran
Format Y-Axis to see more/less of the graph

Graph display options

- @ 20 °C (factory default)
- Measured

- CHL Measured vs @ 20 °C

Megger.



DELTA4000 — Bushing C1 test

Test Mode options:
Line Frequency + 1 Hz + 505 Hz (factory default)
ITC (factory default)

View individual temperature correction factors (after a

test completes)

Click connection diagrams to view detailed pictures

[ ———Enable/Disable NB DFR if desired.

[———Change test mode if desired

H Line Frequency + ‘i?+ 305Hz ITC & View Individual Temp.
Bushing C1 Test Test Mode: Y ) ] [ e®e ] [ Correction Factors .J
Test | N [ [ Test [rEST “Capaciames—]___ DIRECT POWER FACTOR% | o %pF POWER FACTOR % | POWER FACTOR %
No. [ DFR [F6| Mode | kY T'oor) T npF | mA | Watsftessuwed| @20°C | R |@20°C Measured | @ 20°C | IR |Measured | @ 20°C
" | Kot [ﬁa T
[ —
N E
—

12 H2 |USTR i [

J b 4 . — — |

—| — |

n | g¢ [rofusma [ —] —
* | 8 |HO [usm | —

= *] \_.\\
15 | 9§ |« [UST—R — — ]

v 2 |

- e ™

—

17 d * . X3 | UST3 J\ [— \
' |X [UST-R \\

- i ™
EHR ¢ [UST-R [ —

Test kV based on nameplate (can be entered
manually)

Start Test (Review Overall Test in progress for info)

Megger.



DELTA4000 — Bushing C2 test

Test Mode options:

ITC (factory default)

Bushing C2 Test Test Mode: Y raction Factor””
50Hz View individual temperature correction factors (after a
Test | NB Test | TEST apach DIRECT POWER FACTOR % A%PF test completes
No. | DFR [P Mode | W [CmT apr | mA | Wateueasured| @ 20C | R |@20°C P )
2 | 11 [as 0.50 B
A *.J\
2 | 9 [H2 W\\
2 | 9§ | |osTare oE——_ \\\ Click connection diagrams to view detailed pictures
23 | ¢ |Ho [GSTgRB 050 [
o]
\
24 *1 |GST, 0.50 [ . . .
( -~ 1 [ gr8 —— Enable/Disable NB DFR if desired.
% | 3¢ |x @Rﬁﬂ% [ . _
e — Change test mode if desired
27 “ X0 ESSTQRB] 0.50 \

Test kV based on nameplate (can be entered
manually)

Start Test (Review Overall Test in progress for info)

Megger.



DELTA4000 — Surge Arrester test

_ Select number of tests
[ ‘\HUUKUD Dizgeam ] Transformer - Surge Arresters Tests MNumdber of Tests: ] ./ r Singl ~
' . ingle
Location~_ seria# Mfr Cataing Catalog e "5 orDER | Testioge | oo DIRECT - Enter:
mA Watls - “
23 [GST—GND _ Top
Location .
= ] \ [GST'GEE SN Middle
30 l [GST—GND j MFR
Overall Catalog [ A
. Bottom
31 [ﬁw\ Unit Catalog
Type
= @ND Rated kV . 8
33 [~ [GST—G[\N \Order
3 [%mm\ [~ ~~—_ Change test mode if desired
35 | | Enter test kV

T~Review hookup diagrams

Start Test (Review Overall Test in progress for info)

Megger.



DELTA4000 — Hot Collar test

Bushing Hot Collar Tests — Designation based on bushing nameplate
Tlﬁﬁt Dsg Serial # Ski ——TestWMode | TestkV — DIRECT T R
37F H1 ( GST-GND Serial # / Skirt #
v . i
38 H2 [ GST-GMND
39 \ H3 [ GST-GND
Change test mode if desired
40 HO [ GST-GMND
41 x1 [ GST-GMND
— [ GST.GND ] Test kV based on nameplate
43 X3 [ GST-GMND
r
i [ = Start Test (Review Overall Test in progress for info)
45 [ GST-GMND
46 [ GST-GMD ]

Megger.



DELTA4000 — Exciting Current test
EXCITING CURRENT TESTS Numberof Tests: 33 BT:JQB\

CONNECTIONS: PHASE A Enter connection ‘[UST-R PHASE B Enter connection |[UST-R PHASE C Enter con WR
TEST L(H) / EQUIV. 10 kV TEST L(H) / EQUIV. 10 kV ST L(H)/ QUIV. 10 kV—
DETCILTC | v | CoR | ™ [wa [wams | & | Com | ™ [Tha [ wass | W COP | ™ Al wams | R |~ Review Hookup Diagrams
47 | N
48 T
- — —1 Enter phase information
= \ \\ \
5’%\ I —— Select test mode
Enter tap information
7 5
Run on A Phase
p 2 Test kV based on nameplate
Run on B Phase
r "y i .
Run oh C Phase Start Test (Review Overall Test in progress

for info)

(X

Each phase chosen separately

Megger.



DELTA4000 - TTR test

TURNS RATIO TEST

[ Reference Capacitor f\
..

Number of Tests:

5

Enter number of tests

Select reference capacitor or reference

resistor

Enter reference capacitor or resistor value

-OR-

52 | kV Reference Capacitor (pF) Wﬂm ] % Error Limit: 0.5%
PHA! PHASE B PHASE C
A e hv\ﬁfw'm\i o | Rate | eror | Ratio | Eror @ | R

g | 55
[ 5 57 [~ 58 [

59 60 —~—_| 61

62 63 \
f 65 66 67 [
Reference Capacitor Reference Resistor
p— =

Review connection diagram for reference
and run a test

Megger.



DELTA4000 - TTR test

TURNS RATIO TEST

[ Reference Capacitor

Connection Diagram .JJ—

Number of Tests:

5

52 | kV Reference Capacitor (pF) % Error timit—0-5% Review connection diagram
PHASE A PHASE B PHASE C
Pri Sec Pri Sec Calc. Cap. Turns % Cap. Turns % Cap. Turns %
Tap | Tap v Vv Ratio |*V (pF) Ratio | Error (pF) Ratio | Error (pF) Ratio | Error Enter tap information
— B3 54 55
56 57 58 )
Start Test - Select a phase to test (Review
5 61 Overall Test in progress for info)
62 — 64
\\
£ £ £ Turns ratio based on reference

% erro based on cal ratio and turns ratio

Megger.



DELTA4000 — Manual test

Launch Delta Control to automatically add
test rows as tests complete

Add/Remove test rows

MULTIPLE QUICK TESTS
__ DeltaControl @ [ AddRow @7 RemaveRow—— Enter insulation identifier
POWER FACTOR % DIRECT
TEST INSULATION @— FEST TEST | Test L(H)
NO TESTED MODE SUEERESE KY | Freqg | CAP.pF) [ - conn " an %VDF | IR
Lu=ai=p 11 atls
Select test mode
QL 1 UST-R }[ Freq Variation L N &\ '\\

Enter correction factor

Enter test frequency

Enter test kV

Select suppression mode

Megger.



DELTA4000 — Export to Excel

[Overall Test &] [Oil Tests &] [Bushing Cc1 &'] [Bushing c2 &] [ Settings ] [ Recalculate Test Voltages
[Surge Arresters * ] [Hot Collar Test * ] [TTR * ] [Exciting Current W] [ System Status ]

[Manual Tests *] [ Export To Excel Oﬂ— After completing testing, select Export to
DTA6

Click OK to proceed

Book? - Excel
Insert Page Layout Formulas Data Review View Developer Q Tell me what you want to do...
alln; - - = (= m] L e -
D & cut Calibri -1 - A A — &~ EFWrapText General - o D‘J Normal Bad EEEE EE>< El é RS 5
ER Copy ~ - Fill - . H H
Paste i B I U-~ E Merge & Center = $ -0 s |50 00 Conditional Format as| Good Neutral . Insert Delete Format Sc ||Ck OK to VIeW the EXCeI fl Ie
- ~ Format Painter - : Formatting~ Table » M - - - & Clear~ Fi
Clipboard i Font i Alignment = Number = Styles Cells Editing
Al - F
VBScript *
A B € D E F G H | J K L M N (o] P Q R
64 Correction
Transformer Overall Test Test mode: Line Frequency + 1Hz & ITC Export in proaréss -
65 Factors P p q g \VEBScript
66 60Hz 1Hz Please wait...
67 = N8 Insulation [Test Ci cti Test G DIRECT POWER FACTOR % POWER FACTOR % 60H 1H.
onnections esi a z z
No. DFR. Tested  |Mode 2 %VDF - porting completed
68 kv (pF) mA Watts  |Measured |@ 20°C IR Measured |@ 20°C  |IR Click "OK" 1o p oceed!
69 1 CHG + CHL|GST-GND 10| 5932.750488| 22.284523| 0.759195| 0.342075|  0.342075[G 0.01825 1 PleNse review the exported document and save it if necessary
70 2[- CHG G5Tg-RB 10[ 2695.91333| 10.13698| 0.369161| 0.365596| 0.365596|G 0.016243| 3.102735| 3.102735]1 1 1]
71 3[- CHL UST-R 10{ 3243.454141 12.208426| 0.386399| 0.31701| 0.31701|G 0.016977| 1.916818| 1.916818|A 1 1]
72 4 CHL' Test 1 Minus Test 2 3236.837158| 12.147543| 0.390034 Valid (0]4
73 5 CLG +CHL |GST-GND 7| 5053.745023| 23.801249| 0.663059| 0.399512] 0.399512|G 0.0258| 1 Ok
74 6[- CLG G5Tg-RB 7| 5815.693848| 15.35919| 0.455164| 0.4263863 0.426863|G 0.016026| 2.640939| 2.6409391 1 1]
75 7 CHL UST-R 7| 3242.623291| 8.523693| 0.204028| 0.343584 0.343584|G 0.013818 1
76 8 CHL' Test 5 Minus Test 6 3238.055175| 8.442059| 0.203895 Valid
Lis 9 CHG' CHG Minus H Bushings 1468.279602| 5.516201) 0.191661
78 10 CLG' CLG Minus L Bushings
ail Overall
X UST-R 1
79 [Testl Qil Test
" LTc
ail
Chamber |[UST-R 1]
Test2 )
80 il Test

Megger.



DELTA4000 — Export to DTAG

B HBhe OR-

FILE HOME TOOLS HELP

53 Copy  ||eImport.. - = = . .
D B @ _ = - After completing testing, select Export to
Iy Paste | B RENPEBEESS= DTA6
Mew  Open Save Print  Save S
- - to POF f Cut Export to C5V Br
File Edit ' Exportto DTAS

Select destination directory and click save

= @22 2

Savein: | Delta Training

-~

Mame Date modified Type

==
e ® delta training export.dtax 10/29/201812:50 ..  DTAXFile
Recent Places

Libraries

Computer

< | T

File name: delta training export|

Save as type: [DTAG Files {~ dtax)

Megger.



DELTA4000 — Export to DTAG

2 delta training export.dtax - DTA Pro

Test Files ]/Namepiate ]/Test Plan ]/Test Summary |© Reports ]/® Instrument %refe!ences ” Help

Open existing test plans and test results

Browse Apparatus Files rRecmﬂy Opened Files ]/Dob.le Datahase]

New Test File

Look in folder: |Delta Training j I Include subfolders
File Location Apparatus Serial Mumber  Special ID CCT Designation Tests  TestDate ¥ Modified
delta training export. dtax MyLocation \ Two-winding Transformer 1234 / assetlD123 1 10/29/2018 12, 10/29/2018 12:50:45 ..
N\
DATE PAGE 1
AMBIENT TEMP. job123
SUBSTATION MySubstation HUMIDITY 45 % assetlD123
POSITION MyPosition \ / TEST STATUS Pass

EQUIPMENT LocATIoN _MyLocation \0 /

[snow Bushing Nameplate W]

BIL 1000000 kv

BUSHING NAMEPLATE

—NAMEPLATE DATA Dsg] SERIALNUM MFR. | TYPEICLASS | RV |AMPS|YEAR
MFR Megger CcLASS OFAF PHASES 3 P A SOlToE ] ¢ 00 | 1999
SERNO 1234 COOLANT[OL ] REASON Commission =z A soLpPORC |1 i e
YEAR_____ 1999  TANKTYPE[SEALED ] WEIGHT _1000 H3 |3 A 'sopporc |1 [100 [1999
WINDING MATERIAL [Cu_ || /A [4 A [soup-PORC |1 100 |1999

OLVOLUME ___ 1 [GAL]| x1 |5 ABB [EPOXY 2 200 |1989

OLTEMP __ 33  C|x2 s ABB [EPOXY 2 200 |1989

IMPEDANCE 8 % | x3 |7 ABB [EF‘OXY 2 200 |1989

Diagram# 3 (ans) WEATHER ___ Sumny | A (8 ABB  |EPOXY 2 |200 |41989

In DTABG, select folder containing exported
file

The file will appear in the list

Parameters will match exported file

Megger.



DELTA4000 -

Export to DTAG

[ﬂue rall Test

[Busllim_] c1

[Buslling c2

Hot Collar Test 4

[E:-L{:.il;ing Current “ 1
v
rL"Ipu rge Arresters “ 1

v

[TIE

Overall Test

—_—

Test Plan

‘Manual Tests

v

[ New Test Session l l Save ]E] [ Close
tUis: | Overall |/ Administaton | istory [ Notes (By Session)|
Test Names # Test Runs Last Run
» @ ovenal 1 10/29/2018 ™
M\. Bushings 1 10/29/2018 =)
—0 Exciting Current 1 10/28/2018 E]
Doble Ratio 1 10/29/2018 E]
Leakage Reactance 0 E]
Surge Arrester i 10/29/2018 E]
llllllllllllllllll Insulating Fluid 1 10/29/2018 E]
/. Diagnostic 1 10/24/2018 E]
Manually Entered Tests ] E]
Manually Entered Turns Ratio 0 E]
Nameplate Summary
Ttem Count

Bushings a8

Leakage Reactance 0

Surge Arresters g

Tests will be mapped to DTa6

Megger.



DELTA4000 — Export to DTAG

ultiple TRANSFORMER OVERALL Hookup Temp Corr. TRANSFORMER OVERALL Chanae Temp.
TEST SETUP [ Diagram J [ Table ] TESTRESULTS Corr. Table
- TestLead Connections s FOWER FACTOR % DIRECT
Test Insulation Test TEST Capacitance R E
DFR %VDF xample of mapped
No. Tested Mode HV | Red | Blue | Gnd kv € (eF) Measured @ 20°C Corr Factor mA Watts p pp
- Overall Test
1 CHg + CHL | GST-GND| H L G | 10.00 9.575.00 0.33 024 0.745 30.0903 0.4935 1.00 G
2 CHa GSTgRB | H L G | 10.00 [ * 3,000.00 0.50 0.37 0.745 9.4249 0.2356 1.00 G
3 CHL UST-R H L G | 10.00 * 6,743.00 0.33 025 0.745 21.1839 0.3527 1.00 G
4 Chy’ - Test 1 Minus Test2 20.6654 0.2579 - Invalid
5 Clg+CHL |GST-GND| L H G 10.00 9,578.00 033 024 0.745 30.0903 04935 1.00 G
6 Cla GSTgRB | L H G | 10.00 [ * 3,000.00 0.50 0.37 0.745 9.4249 0.2356 1.00 G
7 CHL UST-R L H G | 10.00 6,743.00 0.33 0.25 0.745 21.1839 0.3527 1.00 G
8 CHL' Test 5 Minus Test & 20.6654 0.2579 - Invalid
Overall Test Setup
Connections Inputs Test Results Ratings
£ HVlead - ot Measum Nl:abe Insulstion Tesmky - O™ s Wans i PFOOM e paciance (pF) Aek FRANK™ Mamual
' Lead o Factor (2] (%) =
1 CHH+CHL 10.000 0.75 30.090 0.493 0.328 0.244 9578.0 Good b @
Winding LV Winding Unused H 10.000 0.75 9.425 0.236 0.500 0.372 3000.0 :U_ Unrated E] Good ;@
CHLUST)  10.000 | 075 21184 | 0353 0333 0.248 67430 [U| Unrated ] Good |~]|@
4 :Test1- Test 2 (cakulated) CHL 1.00 20.665 0.258 0.125 0.125 6578.0 Unrated |= U
5 CL+CHL i0.000 0.75 30.090 0.493 0.328 0.244 9578.0 Good b @
LV Winding i HV Winding Unused a 10.000 0.75 3.425 0.236 0.500 0372 3000.0 U | Unrated E] Good b @
CHL{UST) 10.000 0.75 21.184 0353 0333 0.248 6743.0 Good - @
8 |Test5- Test6 (calculsted) CHL 1.00 20.665 0.258 0.125 0.125 6578.0 U Unrated E] Unrated |= |_|

Megger.



DELTA4000 — Opening afile

B 1 HB®e OR-

FILE HOME TOOLS HELF
1 Be B
Mew  Open Save Print  Save

- v to PD

Open PDBEXML File

I g Open As Template

COpen PowerDEB XML file

To view or edit a set of results,
select a test date and press the
Open button.

To remove a set of results, select a
test date and press the Delete
button.

Press the Mew button to enter
another set of test results.

Form name: 53500 - PF TWO-WINDING TRANSFORMERS

Test Date

Lazt Touched

10/28/2018

When you open a saved
file, you have multiple
options:

Open
New

Delete

Megger.



DELTA4000 — Opening afile

oate _10/28/2018 PAGE 1
AMBENTTEMP. 85 E] poEE jeb123
Form name: 3500 - PF TWO-WINDING TRANSFORMERS N
SUBSTATION My HUMIDITY 45 % ASSETID assetiD123
To view or ed a set of resuls. Test Date Last Touched Open i
select a test date and press the FOSTION MyPosition TEST STATUS Pass

Open button sauemenTLOCATION  MyLocation

To remove a set of results, select 3
test date and press the Delete
button.

BUSHING NAWEDLATE
— MAMEPLATE DATA Ceg | ScrALNUM Wrn | TYPECLASS | W AP
Press the New button to enter MFR i=gger CLASS OFAF PHASES 3 =N A [SOLID-FPORC 1 100
another set of test results E—
SERNO 1234 COOLANT[OL | REASON Commision 2 |z A [souoroRc |1 1 e
YEAR 199 TANKTYPE [SEALED. | WEIGHT__ 1000 [ ] A [sounPoRc |1 [0 )
Undo || || Close o x e - — A e i N
i i
OLVOLUME 1 2
. — == [EPoir 2 m |1sa
oL TEMR 3

'A' =) [EPoy 2 20 [1sa
kS 3 MPEDANCE 3 % = [_EPOXY 2 20 |ree
Disgam# 3 jansy WEATHER Sy =) "EPDX\" 2 200 |1se

N Open allows you to view
= previous results and

RATEDI | Tape [Mormar| cramcer | stmrme . A
—t—— = continue testing
0 = [ TIC
ouwz-rrs| ‘
Salacr Tests. [overmmst o | [pusmng 1 o | [pusmnace of | [moeamesers oF] | tedings | [ mesciouiste restvotisges |
o | [ V| [Eomcit of | [mareh o] [ Commmedeuin ]
TRAN SFORMER OVERALL 3 a TRANSFORMER OVERALL o Temo.
| Test v TEST SET UP Deagram TEST RESULTS o,
T — POWSR FATTEAN, DIRECT
| st — w | == - ‘ woF| =
I E wessred | gorc | corraonr | oma =
1| cug+ Ca fesTeno| = | L = 03 o 0745 300903 04835 100 =
2 Cug  |esToms| m | L = 050 03 a7 24248 02356 100 =
3 - ustR [ A | L = 03 05 211838
: o= - il _ e
5 | cig+oe fesTeno| L | = = 033 LT 300803
] e estgre| L | = e 050 o7 24248
7 [ ustR [ L | = [ 0 05 211839
8 Ca” Temt 5 Mims Temz 657800 206854
9 T S M Bummings -7z80 S4L1%T
10 T Gy Mies L Sustiegs 172290 S4L1ET
L o usTR [ L | = e | um G700 033 018 21183
Fon | omE
rozty | GOEmRED wsTR L | = s | E743.00 [E5] a8 (5] 211838
Oll Test

Megger.



DELTA4000 — Opening afile

Form name: 53500 - PF TWO-WINDING TRANSFORMERS

To view or edit a st of results,
select a3 test date and press the
Open button

To remove a set of results. select a
test date and press the Delete
button

Press the New button to enter
another set of test results

Test Date

Last Touched

Open

Close

oaTe 10/26/2018 PAGE 1
AMBENT TEMS ] 088
SUSSTATION My HUMIDITY % ASSETID assetiD23
POSTION IMyPosition TEST STATUS
EquemeNTLOCATION  MyLocation
EUSAING RAVEPLATE
— NAMEPLATE DATA S U = G ) S
WFR Wegger Class OFAF FHASES 3 =
SERND 1234 COOLANT 0L | REASON Commissin 7]

e e R |

YEAR 199
Dd0 X WINDING MATERIAL [T WA
g H O VOLUME 1 1
oL TEMP ©
ot - cf o
3 3 MPEDANCE 8 % [ a

WEATHER

HEIE

Disgram £ 3 ansi)

COom N'E'\TS| |

TR (overmared o | [mumnact R e R [mresmsn F

Battings ][ mnd#]

[t Gotar et g] [m=

s e )

TRANSFORMER OVERALL o B Cor. TRANSFORMER OVERAL 0% Temn.
Test v TEST SET UP Diagram Tabie TEST RESULTS, Cou. Tabie
N — IO il pu— p—— E=rr—ry DIRECT .
ested " oFR = -, R
e T et Ty [ree [oe [ | il wessured | gae | cprfaser | ma Wams
1| ceas o |esteno| = | L e | 1om
— v

2 Cee  [esTems| a | L e | nn | ® P

3 ™) ustR | = | o e | nn | %

_ = - e -

s | cigrom |esmeno| L ] = e | om

& cie  femmems| L | = c | om | %

7 ca ustR | o | = g | am

3 ="y Tas: S s Tast§

2 Che g H g

10 (7S g M L S

ail Cueral -
Test1 | onTest wR L= | o
A=

v | o | = e | 1om

TEI2 | i Test

New creates a new test date within
the file

Nameplate information is copied
over

Test data is blank, ready for a new
set of results
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DELTA4000 — Opening afile

Open PowerDB XML file / After a new test is saved, it
will show in the list when
Form name: 93500 - PF TWO-WINDING TRANSFORMERS the file is opened

Highlight a date and select
: Delete to remove it from
547 M the file

To view or edit a set of results,
select a test date and press the
Open button.

Test Date nched Open

104294208 1042942018 2:58:06 PM

Mew
test date and press the Delete
button. =

Press the Mew button to erter
another set of test results.

To remove a set of results, select a

I
1
]
(5]
ol
]

Close

Megger.



' DELTA4000 — PowerDB Pro

Basic functionality of PowerDB Pro will be covered in this section

PowerDB Pro functions similar to PowerDB Lite,
but with a database backend

For more information about PowerDB Pro and its features, contact
Brad.Perry@powerdb.com or Mark.Meyer@powerdb.com

Megger.
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DELTA4000 — PowerDB Pro

‘55 A NS O E S Open a JOb
FILE JOB ASSET RESULT COMPLIAMNCE TREMD GRAPH FORM LIBERARY USER ACCOL
. . J— or
y & Print 23 copy ﬂg Property Changes e i | 3
sdd to § S (8, Paste A Propertias : W A Open an asset
lab Attach Document | X Delete i Mark Result As Job List Job Tree | EP¢
File Edit Modify

Job Double click to open

Region ¥ JobMNum.. ¥ DateCre.. ¥ DateCo... ~ LlastTou.. <~ Custome.. ~ Descrpti... ¥ Jobl
0 |l D =l D ozl D =l 0 =l Dl D ol Dzl

Mot Specified  Historical 10/,30/,2018 MAA 10/30/2018 <Mone: System Job: ..
Mot Specified H_FDELITE 841672007 MAA 1043072018 <Nonex System Job: ...
Bs A W= B F

FILE JOB ASSET RESULT COMPLIANCE TREND GRAFH

. — Openin lob 53 Copy Attach to Job =
e Op est Re [, Paste Assign Complianc E —
- E- Save PDF }'{ ;i ere AT erna i
File Edit Modify
Asset List
Region ¥ | Asset *  Fom ¥ fAsset ID *  (Owner hd
2| =zal> Dzl 2 ozl £zl 2 ozl 2
Mot Specified  53500-PF .. 93500-PF .. abc
Mot Specified 93500-PF ... 93500-PF .. abc
Mot Specified 93500-PF ... 93500-PF .. abc
Mot Specified 53500-PF ... 953500-PF .. abc
Mot Specified 93500-PF ... 93500-PF .. abc
Mot Specified 93500-PF .. 93500-PF .. Megger
Mot Specified 53500-PF ... 953500-PF .. Megger
Mot Specified 93500-PF ... 93500-PF .. DTAE Import...

Megger.



DELTA4000 — PowerDB Pro

B Al® OE-s
3113 L] ASSET RESUL

evw | Addto
Job + Attach Documen

| % addtolob [
Field Service Report

Maintenance Report |
Cover Page
Caver Letter

External Documents

Add to Job by GP5

Enter or 5elect a Owner

sbc
DTA B Import Example
Megger

Owner  Delia Training

Cancel

Enter or Select a Site

Site  <Insert Test Form &t This Level»

< Back ] [

Nest »

] Finizh

Cancel

Select the Tests to Perform

30000
a0511
a0512
90515
1810
31515
92600
32510
92520
92525
92529
92530
32550
2600

- TRANSFORMER

- MICROHMMETER MEASUREMENTS - DLRO 10x

- MICROHMMETER MEASUREMENTS - DLRO 2004500
- MICROHMMETER MEASUREMENTS - DLRO 10HDX
-PF MISCELLAMEOLS EQUIPMENT

-FF BUSHING

- PF &IR-M&G CIRCUIT BREAKER

-FF OIL CIRCUIT BREAKER

-PF SFE DEAD TANK CIRCUIT BREAKER

-FF SF6 LIVE TANE CIRCUIT BREAKER

- PF SFE LIVE TANK CIRCUIT BREAKER
-PFVACUUKM CIRCUIT BREAKER

-FFVACUUM CIRCUIT RECLOSER

-0OCR

-OCK COUNTER

- FF THREE-#INDING TRANSFORMER

-PEANTA TRANSFORMER WITH TERTIARY
[

/

Show All for Instrument | Cumrent Transformer

Group by Type Only

Normal (Grouped by Family/Type)

Show Al |

Prefemed Forms

Asset Name: 33500 - PP Tw/w/INDING TRAMSFOF

Cancel

Add to job

Select Owner or enter
new

Select
<Insert Test Form At
This Level>

Select form 93500 —
PF Two-Winding
Transformer

Select Finish

Megger.



DELTA4000 — PowerDB Pro

PowerDEB

Do you want to open
the new Job form now?

Select Yes to open
the form

———
INSTRUMENT TO

Job: H_PDBLITE, 93500 - PF TWO-WINDING TRANSFORMERS - PowerDB Pro

B dBeO
FILE JOB  ASSET RESULT COMPLIANCE TREND GRAPH FORM LIBRARY USER ACCOUNTS TOOLS DATABASE HELP INSTRUMENT CON
6 & Print 13 Copy 3, Property Change @& & H_PDBLITE 44 b P
[ save to POF T Paste Complete X . [£7 93500 - PF TWO-WINDING TRANSFO... ~ Push To Histo
& Add to N Properties View e -
Job - Aftach Document X Delete Result A Job List Job Tree | [E7 93500 - PF TWO-WINDING TRANSFO.., ~ Pull From Histo
File Edit Madify MNavigation
Selected Job
/23 Job: H_PDBLITE
[ Owner: abc 0"!”

=23 Owner: Delta Training
: 1= W93500 - PE TWO-WINDING TRANSFORMERS) L

[ Owner: DTA 6 Import Example
[ Owner: Megger
=23 PDB Documents

Delta Training

The form will appear
in the list under the

owner

Saving the form will
show the test date in
the database

(L) Field Service Report
OWNER
SITE — ) ———
— HBEB= = Job: H_PDBLITE, 10/30/2018 - Rev: Default Administrator - 10/39¢2018 1:31:18 PM - PowerDB Pro INSTRUMENT TO1
FILE JOB  ASSET  RESULT  COMPLIANCE  TREND GRAPH FORM LIBRARY ERACCOUNTS ~ TOOLS  DATABASE INSTRUMENT CONI
SUBSTATION ) N
Q| & pint B3 Copy e [£5] 93500 - PF TWO-WINDING TRANSFO... 44 > Pp
B save to PDF Co = Push To Hist
e Addto " View ., | reosuTE
Job~ t ent | X Delete | | Mark Result As... ~ Job List lob Tree | 793500 - PF TWO-WINDING TRANSFQ... From H
File Edit ify Mavigation History
Selected Job
=23 Job: H_PDBLITE
{1 Owner: abe 0"!"
23 Owner: Delta Training Tw
=B 93500 - PF TWO-WD G TRAMSFORMERS
10/30/2018
|21 Owner: DTA 6 Import Example
[ Owner: Megger
-4 PDB Documents P
©_ 3 Field Service Report OWNER Delta Training
SITE
SUBSTATION

Megger.



DELTA4000 — PowerDB Pro new result

B HEB= 0RE- Job: H_PDBLITE, 9350
To add new test data, right
FILE JOB ASSET RESULT COMPLIAMCE TREMD GRAPH

click on the form and select

8 “Open New Results”
[
s ¥ P

Instrument Initia Sim Simulate Abort

7 Similar to “New” in
Setup Instrument PNIGEE Contact Test

PowerDB Lite
Settings Test Controls

Selected Job |

=423 Job: H_PDBLITE
D Owner: abe
Ea Owner: Megger
=N - W 03500 - PF TWO-W i

E 10/27 /2018 Open Results /
=3 PDB Documents Open New Results

o [ Field Service Report Add to Job

Megger.



DELTA4000 — PowerDB Pro new result

Ers @ B® OE-s

FILE JOB AS5ET RESULT

Job: H_PDELT
COMPLIANCE

s v PR

Instrument Initialize S5im Simulate Abort
Setup  Instrument BNIGEE Contact Test
Settings Test Controls

Selected Job

=23 Job: H_PDBLITE

D Cwhner: abc

Ea Owner: Megger

. =B 93500 - PF TWO-WINDIN
[7 10/27/2018
: -[F] 10/29/2018
Ba PDE Documents

MNSFORMERS

After saving, two results
will appear in the database

Megger.



DELTA4000 — PowerDB Pro trending

Bs HE= s Job: H_PDBLIT
FILE JOB ASSET RESULT COMPLIANCE 1
Q = Bacopy | 8 Prop
sapro | WSMPF | Rpaste To trend a result, you need
Job - ‘ Attach Document )(E[:E.tlete mUItlpIe tests

Selected Job

5423 Job: H_PDBLITE
(-2 Owner: abe
£-23 Owner: Megger

Open a result, find the test
you want to trend, and right

- =B 93500 - PF TWO-WINDING TRANSFORMERS click
: 7 10/27/2018
--[f7] 10/29/2018
10/30/2018
Multiple * TRANSFORMER OVERALL Hookup Temp Corr. TRANSFORMER OVERALL
Test TESTSETUP Diagram Table TESTRESULTS
Test | Insulation Test TestLead Connections | regp oer | Capacitance POWER F"’yTOR % Equivale
. Mod
No Tested ode HV | Red | Blue | Gnd KV C (pF) Measured @% °C | Corr Factor mA
=
1 CHg *+ CHL [GST-GND | H L G | 10.00 1,000.00 0.47 0.35 0.745 10.0000
4 View,/Trend Historical Data
Define Trend Comparison Filter
2 GHG GSTQ—RB H L G 10.00 * Clear Trend Comparison Filter
< s < Teggle Flag As Error (Red Font)
3 ChL USTR | H | L G | 1000 | Copy Table
o Copy Partial Table
4 CHL' Test 1 Minus Test 2 Copy Table (C5V)
L Settings
R | | | Paste Last Test Data

Megger.



DELTA4000 — PowerDB Pro trending

Multiple w TRANSFORMER OVERALL Hookup Temp Corr. TRANSFORMER OVERALL
Test TESTSETUP Diagram Table TEST RESULTS
Test | Insulation Test TestLead Connections | reqy DFR Capacitance POWER FACTOR % Equivale S_e|eCt_ View/Trend
. Mod
No Tested ode HY | Red | Blue | Gnd kv C (PF) Measured @ 20°C | Corr Factor mA Historical Data
=
1 CHg + CHL [GST-GND | H L G | 10.00 1,000.00 0.47 0.35 0.745 10.000
- View/Trend Historical Data H t i | d t f th t t
Define Trend Comparison Filter IStorica ata 1or IS 1es
2 C GSTg-RB| H L G | 10.00 : -
) HG g * i Clear Trend Comparison Filter W|” be dISp|ayed,
™ L~ R Toggle Flag As Error (Red Font) Wlth a graph
3 ChL USTR | H | L G | 1000 | 9§ Copy Table
- Copy Partial Table
4 CHL' Test 1 Minus Test 2 Sl
| Settings
) | | | Paste Last Test Data
View/Trend Historical Data (PF_20_1) x
Mumber Of Points Minimum: Mazdmum Average Standard Dev N-Sigma
Al Assets: 3 0301 0.350 0323 0.020 3.000
This Asset: 3 0.301 0.350 0323 0.020
Data Paint: Test Date: User. Plart: Substation: Position: Equipment:
0.350 1043072018 Meager J3500 - PF TwOWINDING T
0319 10/29/2m8 Meager 93500 - PF TwO-WINDING T
0.3m 10/27/2m8 Meager 93500 - PF TwO-WINDING T
Z
0.36 |- T /
0.32 —-/
0.28 |- T
0 1
Months
Copy to Clipboard

Megger.



DELTA4000 — PowerDB Pro DTAG6 import

Bz HRB® OR- J
FILE JOB ASSET RESULT COMPLIANCE Add a form that matches
the asset to be imported
Q| B Frint 53 Copy | EAPr
E Save to PDF lﬁ Paste [ Two-winding
=w  Addto Three-widing
Jah - Attach Document X Delete
etc
File Edit
Selected Job

=23 Job: H_PDBLITE
|:| Cwner: abc
Ela Chwner: DTA G Import Example
=B 93500 - PF TWO-WINDING TRANSFORMERS

Megger.



DELTA4000 — PowerDB Pro DTAG6 import

Bo (=N - W) s Job: H_PDELITE, 93500 - PF TWO-WINDING TRANSFORMERS - PowerDE Pro INSTRUMENT TOOLS
FILE J0B ASSET RESULT COMPLIANCE TREND GRAPH FORM LIBRARY USER ACCOUNTS TOOLS DATABASE HELP INSTRUMENT CONTROL
& Print e Property Changes _ g <View All= - <Select Filter> - ; 1 Impo.\ I
(+] Bacopy £ @z 2 [ 93500 - PF TWO-WINDING TRANSFO... 4 4 » pl e T W 4 ﬁi = W|th the form Open, Select
I8 saveto POF [, Paste te Job ) ’ 793500 - PF TWO-WINDING TRANSFO.., ™ Push To Histc W Selection Criteria J, Save Current Filte ) » Ty Export... ~
v Addto Properties View ew _ N Synch Trend ~ Import
Job~ Attach Document X Delete Job List Job Tree | [E2) 93500 - PE TWO-WINDING TRANSFO... © From Hista /< Clea Data | &3 Cancel Load
File Edit Modify Mavigation History Region/Sort/Filter Options Synch Options
Selocted dob Select Import Doble DTA

=423 Job: H_PDBLITE
D COwner: abc

2

INSULATION TESTS 5.0/6.0 Data

TWO-WINDING TRANSFORMERS

1423 Owner: DTA 6 Import Example

Import AVTS Data (Open Jobl...

! Import BITE Battery Data (Open Job)...

Import Caba Win Data (Open Jobl...
Import PdbXml [Open Jab)...
Import PdbXml (Open Form)...
Import PDC Data (Open Jobl...
Import TIHZE Data [Open Job)...

Import Weidmann Data (Open Jobl...

Import SDMyers (Open Job)...
Import C5V Data (Open Form)...

Import Doble DTA 5.0/6.0 Data (Open Form).

Import XML Data (Open Job]...
Import Proactiv Data [Open Job)...

Import Restore Data (Open Job)...

Megger.



DELTA4000 — PowerDB Pro DTAG6 import

PowerDE - Import File Selection
Filename: |

Map MName:  DtaTagap

|k onr import tags are automatically copied to the clipboard,

IF pou wizh o view the unknown import tags please paste the contents of the

clipboard into the editar of your chaoice.

D ate range for data in the active job
[ Impoit all data az historical

[7] Specify a range for the current job

All data which falls outzide thiz range will be congsidered historical,

[rata Between

=

[.]®

Lok ]|

Cancel

) DTA Import Example

T Mame

"'} = Import Bxample.dtax
Recent Places

-‘

ate modified

10/30/2018 9:43 AM  DTAX File

Type

Desktop
i
Libraries
A
Computer
t‘; 1 1
Metwork
File name: Impart Bxample dtax
Fles of type: | Alfiles (*2aml," mk.” chax)

Select the file you want to
import

Select Open

Megger.



DELTA4000 — PowerDB Pro DTAG6 import

PowerDE - Import File Selection x

Select OK
Filename: C:sUsersskpetroffsDocumentz\DTA Import Example Wait for import to Comp|ete
Map Mame: [taETaghap

Urnikriowr import tags are automatically copied to the clipboard.

If wou wigh to wigw the unknown import tags pleaze paste the contents of the
clipboard into the editar of pour choice.

Date range for data in the active job
[ Import all data az historical

[ Specify a range for the cumrent job

All data which fallz outzide thiz range will be conzidered historical.

[ ata Between

] Cancel

Megger.



DELTA4000 — PowerDB Pro DTAG6 import

; Test Files t MNameplate t 1

Two-winding Transformer Te

HHOBBBBBBBBBBBBBEBRBEE

Test History

Dtz

g /" History

04/05/2017 09:43:39 AM

\

10/13/2016 12:51:30 PM

\

08/24/2015 09:56:34 AM

06{26/2013 07:08:00 AM

02/24/2011 08:21:48 AM

02012011 09:44:33 AM

09/22/2010 09:23:25 AM

08/17/2010 10:32:05 AM

04/30/2007 12:57:58 PM

10/04/2005 12:07:49 PM

08/04/2005 08:08:15 AM

06/07/2004 09:20:57 AM

04/01/2003 08:12:36 AM

01282002 10:15:01 AM

10/24/2000 12:00:30 PM

09/21/2000 09:49:11 AM

07/07/2000 03:30:00 PM

01/28/2000 08:39:05 PM

05/ 24/ 1959 03:40:00 PM

04/11/1996 10:28:19 AM

z HdBRB= OR-

5113 0B ASSET RESULT COMPLIANCE TR

6 & Print B3y copy 2, Proper
H Save to PDF M paste Comp
lew  Addto Llﬁ
Job Attach Document | % Delete lark F
File Edit
Selected Job

=1+ Job: H_PDBLITE
|:| Owner: abc

-2 Owner: Delta DTAS Import

=-B 93500 - PF TWO-WINDING TRANSFORMERS

-7 471171996

7 5/24/1999

-7 1/29/2000

-7 T/7/2000

A8 21,/2000

-7 10/24/2000

-7 1/28/2002

A 44142003

-7 6/7/2004

-7 8/4/2005

-7 10/4/2005

-7 4/30/2007

-7 81772010

-7 8/22/2010

-7 2/1/2011

-7 272472011

-7 6/26/2013

L 872472015

7 10/13/2016

~-[23 4/5/2017

Verify Test Dates were
imported

PowerDB lists test dates in
ascending order

Megger.



DELTA4000 — PowerDB Pro DTAG6 import

Two-winding Transformer Nameplate

Company and Location

Company American Electric Power Corp. - Location MOBILE WH8553 IZI
Division MobilefMobile - Special ID 13527
Transformer Details
Serial Numbear Windings Gonfiguration
# of Phases Three T High Viokags Delta Low Voltage Wye
Configuration DY ?
Clzss OA[FAFOA z
Manufacturer ‘Westinghouse Electric z
Mfr Location usa
CCT Designation WH8553
Gl Valume 1964.0 UG = 6of9 120f17
Weight 74100.0 - L | = P tes
BIL 450.0 kv Phase Configuration based on windings
Internally Connected
Required for Expert System
I Yazr of Mfr. 1981 I Tank Type N2 Blanket [~]
MVAKVA 20,0 = = * ma  |x] Conlant oil [~
I Rated k¥ | H 139.10 X 7.57
Windings L-L |L| L-L |L

Verify Nameplate

Information
NAMEPLATE DATA
MFR Westinghouse Electric CLASS 0A_FA_FOA PHASES 3
SER NO COOLANT (Ol ] REASON
| YEAR 1981 TANK TYPE [N2BLANKETED WEIGHT 74100
H, Dyt % WINDING MATERIAL [Cu_ |
(2
OIL VOLUME 1,964
X1 TEMP 13 °C
H1 i 5
X IMPEDANCE %
. WEATHER Sunn
Diagram# 11 (ANSI) —
. BIL 450 KV
VOLTAGE (KV) # TAP
VA |RATEDI| taps |NOMINAL| CHANGER | serine
-
PRIMARY: 20 | 83.01 5 3 DETC |
SECOND: 20 (152637 1 | OLic | ]

Megger.



DELTA4000 — PowerDB Pro DTAG6 import

Test List/” Overall | Administration i MNotes Session|
Session Date: 4/5/2017 9:43:39 AM Verlfy Test Data
‘Overall Test Setup
‘Connections Inputs Test Results Notes
Bluz
Rad M - Garr. PF PF Corr, .
= HV Lezd ‘l;f‘" Mz:.éye Tnsulation Test kv F“;” mA Watts = (%)" Capacitance (pF) Ask FRANKC™ Manuzl .
cieoil 1024 L00 34415 1146 | 0336 @ 0337 90402 Unrated [+][U Open CorreSpondmg dates
e ) .
Widing £ ¥ Winding | Unused ot 10005 | L00 10471 | 0342 0336 0337 26079 (@ Good ] Unrated |v v in DTA and PowerDB to
oi(usT)| 10005 | 100 | 23.940 | 0797 | 0333 0334 63502 (@ Good [o] umeted [r][U . .
4 | Test1- Test 2 (cakculated) cHL 100 | 23344 0804 | 0336 | 0337 63512 unrated | = |[U Ve”fy data Imported
"""" ascil 10042 | 100 57523 | 2301 | o400 | 0401 | 152583 Unrated  [=][u Correctly
{3 & iLWinding { WV Winding | Unused o 10042 | 100 33576 | 1497 | 0446 | 0.447 8062 (@ Good ] umeted [r][U
CiL(UST), 10003 | 100 | 2393 | 0793 | 0331 0332 6340.1 Unrated [=][U
8 TastS- Test (calculsted) cHL 100 | 23347 0804 © 033 0337 63520 (@ Good  [w] Unrated [~][U
g without Attached Bushing Calculation
oH-c1 o 100 6183 043 | 0232 0233 1640.1 Unrated [v]/U
a1 a 100 31803 1401 | 0441 0442 8435.8 Unrated || [U
Test [Overal BicC] Session Date |4/5/2017 9:43:39 AM <[4 (¥ z00f20 [] FRANK™ Live
TRANSFORMER OVERALL Hookup Temp Corr. TRANSFORMER OVERALL Change Temp.
TESTSETUP Diagram Table TEST RESULTS Corr. Table
Test Insulation Test Test Lead Connections TEST Capacitance POWER FACTOR % Equivalent @ 10 kv
No Tested Mode K | DFR C (pF) %VOF [ IR
HV | Red | Blue | Gnd Measured @ 20°C | Corr Factor mA Watts Auto/Man
7
1 Chg * CyL |GST-GND| H L G 10.02 9,049.17 0.34 0.34 1.003 34.1149 1.1461
2 Cus |ostaRre| H | L G |1000| $ | 269703 034 034 1.003 104711 | 03422 G
3 CHL UST-R H L G 10.01 x 6,350.19 0.33 0.33 1.003 23.9399 0.7969 G
4 CHL' - Test 1 Minus Test 2 23.9439 0.8039 - Valid
5 Cg+CHyL [GST-GND| L H G 10.04 15,258.32 0.40 0.40 1.003 57.5229 2.3012
6 CLa GSTgRB | L H G 10.04 x 8,906.25 0.45 0.45 1.003 33.5762 1.4974 G
7 CHL UST-R L H G 10.00 6,349.11 0.33 0.33 1.003 23.9358 0.7932
8 Ch' Test 5 Minus Test 6 6,352.08 23.9467 0.8039 Valid
9 CHG' Cpy Minus H Bushings 1,640.09 6.1830 0.1434
10 Ce Gy g Minus L Bushings 318028 | 14010

Megger.



DELTA4000 — PowerDB Pro DTAG6 import

Multiple * TRANSFORMER OVERALL [ Hookup J [ Temp Corr. J TRANSFORMER OVERALL
Test TESTSETUP Diagram Table TESTRESULTS Corr. Table
Test | Insulation Test Test Lead Gonnections | ppgp Capacitance POWER FACTOR % Equivalent @ 10 kv R
DFR %VDF
No. Tested Mode "/ T red | Biue | Gna| <V C (pF) Measured | @ 20°C | CorrFacior [ mA Watts Auto/Man
1 CHg * CHL |GST-GND| H L G 10.02 9,049.17 0.34 0.34 1.003 34.1149 1.1461
2 Cha GSTg-RB | H L G 10.00 * 2,697.93 0.34 0.34 1.003 101711 0.3422 G
3 CHL UST-R H L G * 6,350.19 0.33 0.3 1.003 23.9399 0.7969 G
4 CH.' - Test 1 Minus Test 2 6,351.25 —n-mm- Adalicl
View,/Trend Historical F 20_3) ®
5 | cig+Cy. |esTonD| L | H G | 1004 15,258.32
Mum Points: Minimum: Manimum: Average: Standard Dev: N-Sigma:
6 Cla GSTg-RB| L | H G | 1004 | 8,906.25 Al Assets:
sets: 14 0.270 0.450 0.337 0.060 3.000
7 CHL USTR (L [ H G | 1000 6,349.11 This Asset: 14 0.270 0.450 0.337 0.060
8 Cy' Test 5 Minus Test & 6,352.08 Data Paint; Test Date: Uzer: Flant: Substation: Pasgition: E quipment: i
. o o s H Bush © 64008 0334 4/5/2017 Delta DTAE Import 53500 - PF TWwWi-WINDIN| _
HG HG Hinus 7 Bushings ' 0.336 8/24/2015  Deka DTAG Impert 93500 - PF Tw/0W/AMDIN
10 G B e L Brsiize 843584 0310 B/26/2013 Delta DTAE Import 93500 - PF TWOWINDIN
0310 21201 Delta DTAE Import 93500 - PF TWwiDWINDIN
0310 9/22/2m0 Deka DTAE Import 93500 - PF TWwiO-wWINDIN
0320 8A17/2mao Delta DTAE Import 93500 - PF TwiOWwIMDIN
n23nn 4302007 Nelta NTAR Innart 93RNM - PF TWAWINDIN T
4| I} k
05
04
0.3
0.2
0 20 40 60 80 100 120 140 180 200
Months
Copy to Clipboard

Trending immediately
available after import

Right click and select
View/Trend Historical Data

Megger.



DELTA4000 — PowerDB Pro DTAG export

BT dhs O0R-+

TOOLS

FILE HOME

e BeR o e §
; Ih Paste | g PEXpORE.S= _L|

Mew Open

-

Save

-

File

Print

HELP

Save - E—
to PDOF fi Cut Export to C5W Br
Edit -_F Export to DTAS r.
o] =
= Export to DTAS
r
ETE 2 T
Savein: |, Delta Training - @ j‘ % [
= MNarme . Date modified Type
ke = delta training export.dtax 10/29/201812:50 ...  DTAX File
Recent Places
Desktop
=
Libraries
A
Computer
@ < | 1
Metwork
File name: delta training export| - Save
Save as type: [DTA.B Files (~.dtzc) "'] [ Cancel

Same as Lite

Contact PowerDB to have
this feature enabled for
your form

After testing is complete,
select Export to DTA6

Give the file a name and
click save

Megger.



DELTA4000 — Delta Control

O @&

Best match
DELTA Control v2.0.9.54.0
App

O delta

- |

Found DELTA Unit{s).

Select the unit you would like to connect to and press "Connect”.
You can also enter the address/port manually.

. Enter the IP address (default IP is 192, 168.0
. Enter the COM port name (ex. COM4).

/1
Serial Mr Information./

Enter the address/port (ex. IP: 192, 168.0.99.47 USE: COM4)
192.168.0.99

[7] Always connect to this unit

Simulate ] [ Connect ] [ Cancel

Open Delta Control
Connect

Serial Nr & information
should automatically
populate.

Select “Always connect to
this unit” to skip connection
step next time tests are run

Click Connect

Megger.



DELTA4000 — Delta Control

[(Detta Control - Simeiog )
. Enter Object ID (aka Test ID)
Meggerln OSCILLOSCOPE DELT, I
e ) TEST RESULTS ) S
o | —— Enter test object temp (aka Oil/Winding Temp)
Test Object Temperature Test Type: Tan-Delta
Gosa g Test Mode: USTR Enter ambient temperature and humidity
A'('g:‘-t ;?"."Z:ame i l Stax Volt Setting — v | 4 Mode: No Suppression
o 6 Voltage: - kv
Ambient Humidity % 4 B
\ R\ Current: = mA
TEST TAG T\ BER Hz
1 | 0 \\\\ Capacitance: - pF
. ' - ' ‘ ' TanD: - %

TEST TYPE TanD Temp
Correction (0 - 60):

_ an-Delt: Test Frequency Test Current fanDe 20 OO e

50 Hz (1 - 505 Hz) -- mA Ambient
Interference Mode Temperature:

u . ~ ‘ ’ INDICATORS ol = =

@ Interlock Open @ Open Ground

TEST MODE

Megger.



DELTA4000 — Delta Control

7 = = -- W
Delta Control - Simulation n [

Meggel“n SEIEIAIR S DELTA 4000 Click Test Tag

Object ID TEST RESULTS

Test Object Temperature Test Type: Tan-Delta

(-10 - 80 °C) ‘ Select Test Tag
: UST-R
Ambient Temperature _— Interference "/

Max Volt Setting = 12.00 kv 5 No Suppression
(-20 - 55°C) 9 Mode: pp

Voltage: - kv
Ambient Humidity %

h W\.._S‘...v T et
| S
J
£

. ent: - mA
— . Frequency: - Hz
TEST TAG
TESEHAG / Capacitance: -- pF
' ustingct | | [otcoler | e - ®
TEST TYPE TanD Temp
BushingC2 | | |Lighining Arrestor | o
_’ an-Delt TanD@20°C -~ %
SN I TR Ambiert o
Interference Mode Temperature:
T | [x2Wdeoweral | ey
TEST MODE | | | I I I . ||| | | - I. |i

Megger.



DELTA4000 — Delta Control

'Delta Control - Simulation T Y @‘
Viegger. OSCILLOSCOPE DELTA 4000 Click Test Type
e TEST RESULTS
H tual | | Select Test Type
Test Object Temperature o Test Type:
{10 Test Mode: USTR
Ambient Temperature p = i
(20 - 55°C) C Max Volt Setting = 12.00 kv No SuDD"eSSl&

Ambient Humidity %

TEST TAG
TEST TYPE |Excitation Corrent | Tand Temp
Correction (0 - 60):
|.. oy I i i Tes — rrent TanD @ 20 °C = %
© | pmsweswcme ] ™ = -
Interference Mode Temperature:
| . o I | I Humidity: - %
Ground
[patos o ororcon | =
TEST MODE ' .

Megger.



DELTA4000 — Delta Control

TEST TAG
Test Type Limited by Test
[awsgomn ] Tag
TEST TYPE [ TEST TYPE X

Tan-Delta

l

urrently Selected
Interference Mode \.

Available for selection

TEST TAG r 3
/ TEST TYPE X

Tan-Delta navailable

TEST TYPE

|

f
%

Interference Mode

Megger.



DELTA4000 — Delta Control

["Delta Control - Simulation ==
Recommended
Megger‘n OSCILLOSCOPE DELTA 4000 Interference Mode selected
: based on Test Type
: ) TEST RESULTS yp
Object ID
Test Object Temperature Test Type: T e al Cannot be changed for
(-10 - 80°C) ek Mo some Test Types
Ambient Temperature p S Interference
S C Max Volt Setting = 12.00 kv Made: '
6 ;c;&a/g/ - W
Ambient Humidity % 4 8
R\ ) rrent: — mA

Frequency: - Hz

TEST TAG Capacitance: - pF
TanD: = %
'rEsT T'YPE TanD Temp
Correction (0 - 60):
[omoeta ] | esFemeey | e uren Imtueit - %
50 Hz (1 - 505 Hz) oA Rt D
Interference Mode / TEIIE R
(o suppression 1 INDICATORS AN - *
@ Interlock Open @ Open Ground
MENU
e setings| | Granh | | Resuts

Megger.



DELTA4000 — Delta Control

[(Detta Control - Simuiston . =)
Meggel“n 0SCILLOSCOPE DELTA 4000
S TEST RESULTS
Test Object Temperature o Test Type: Tan-Delta |
(10 =80) } Test Mode: UST-R [
Ambient Temperatur Interf :

(20 - 5?:;:) N B ol No Sypgfession '

. ' " Voltage: kv

Current: — mA

= Hz
TEST TAG Capacitance: - pF

- - TanD: = %
TEST TYPE 4 J A

[roncoetia ] Test Frequen Test Cut “/
50 Hz (1505 Hz) - n £
Interference Mode —
[oswpression | e —
@ Interlock Open @ Open|
TEST MODE W

—)—

Click Test Mode

Select Test Mode

Megger.



DELTA4000 — Delta Control

[(Detta Control - Simuiston s |
Megger‘n OSCILLOSCOPE DELTA 4000 Set Test Voltage
s TEST RESULTS
w 1 m 10K\ Limited by Max Voltage
Setting
Test Object Temperature o Test Type: Tan-De e
(-10 - 80°QC) s
Ambient Temperature oc Interference
(-20 - 55°C) Mode: Set Test Frequency

Voltage:
Cu

Ambient Humidity %

Not available in Frequency
Variation Suppression
mode

Frequency:
TEST TAG Capacitance: - PF

TEST TYPE e / Check Indicators
_ Test Frequen Test Current fanb@ 20 & = s

50 - 505 Hz) -- mA Ambient

Interference Mode ol Sture: Start test

@ Interlock Open @ Open Ground

[Nosuppression 9§ ‘ ’ INDICATORS o— | ki - = |

TEST MODE

Megger.



DELTA4000 — Delta Control

-
Delta Control - Simulation

==

Meggen OSCILLOSCOPE e DELTA 4000 Waveform during test
Object ID TEST RESULTS
H tua H / Output Voltage during test
Test Object Temperature 12 °C Test Type: Tan-Del =1
(-10 - 80 °C)
Tes! : UST-R
Ambient Temperature 5 e Interference
(20 - 55°C) 25 ge Max Volt Setting = 12.00 kv Mode: Freq Var
Voltage: -= kv
Ambient Humidity 40 %
Current: -- MA
Frequency: — A HZ
TESTTAG Capacitance: - nF
T — e
TanD: -- %
TEST TYPE TanD Temp
Correction (0 - 60):
“ Test Frequency Test Current TanD @ 20 °C = %
50 Hz (1 -505Hz) - mA Ambient 25 oc
Interference Mode Temperature:
|,.__ D—— I INDICATORS Humidity: 40 %
‘ ’ @ Interlock Open @ Open Ground
MENU
TEST MODE — I I I ' I |

Megger.



DELTA4000 — Delta Control

[[Detta Controt - Simuaton BN T =5)
Megger‘n OSCILLOSCOPE DELTA 4000 / Review Test Results
Object ID TEST RESULTS @ 10k\6—1
ﬂ w View test results as
: measured or @ 10kV
Test Object Temperature 12 °C Test Type: Tan-Delta
(-10 - 80 °C)
Test Mode: UST-R
Ambient T tur . Interf
(20 - 500 | 25 °C = @ NN SEthnG = 2 Moder S Enter a temperature
Voltage: 2.621 kv i
Ambient Humidity 40 % 4 Heans correction value
; W\ Current @ 10 kV: 38.15 mA
Frequency: 50.0 Hz
TEST TAG Capacitance: 95.00 nF
M Power @ 10 kV: 3202 W
TanD: 0.378 %
e
TanD T
TEST TYPE _ , ‘ , o oo o«
_ Test Frequency Test Current fanDu 20 SIS ohe
50 Hz (1 - 505 Hz) -- mA Ambient 55 oC
Interference Mode TS
INDICATORS Phoidey: sl
‘ ’ @ Interlock Open @ Open Ground
TEST MODE A
i) LSmeh LBssite)
& — — |

Megger.



DELTA4000 - Delta Control

View results in the log

Export
L
2 | Infi i Test Tag Test Type | Test Mode | T (°C) | f (Hz) ](M}M I{mA} | C (pF) | L (H)| %TanD{| Temp Corr|| %TanD @ 20°Q P (W) | %VDF | Date Time Suppression Mom Ratio Me,asll\iio %Ratio Error | Phase (min} *
1 - Tx2 Wdg Overall | Tan-Delta | UST-R 12 50 10 95000 123 0378 |0.97 0.36666 22 ] 10/30/2018 4:08:00 PM | Frequency Va.. -- -- \ -- - ij

0.970 -

— — \




DELTA4000 — Delta Control settings

Line Frequency

Max Test Voltage — ]

Measurement integration
(Auto recommended)

Restore factory settings
Adjust application size
Voltage tip up options

Test Tag miscellaneous
renaming option

~

-
Delta Control - Simulation

NMegger.

OSCILLOSCOPE

DELTA4000 |

.~ Results display

e e e e s s f

y A

-—% Test Settings - DLLv2.0.9.54.0, FWv-- s

Line Frequency Max Test Voltage
Test-Qbject Tempe soHz v kv (@ Dedmal (XX . X9) O Power Factor

(-10 = °C)

Integration () () Comma (XX, XX) (®) Tan-delta
ient Tempel 3 Auto ./
& °C) Language English e
dent I Factory Settings
) HELP TO ADJUST WINDOW SIZE OF APPLICATION
TEST T Voltage Tip Up Test Frequency Sweep

[Akv/step kv Max Voltage: Ky

[individual Steps

oL

General i

Number Format Results

Freguendies (Decending order)

g

470 220 110 70 40 20 10 4.64 2.15

24681012 ki

(Ascending order) Nameplate Ratio (Asset Info)

Language
/

d / Frequency Sweep
Nameplate ratio

Simulation settings

UST-R

et rvae [0 | v ):
ﬁ\. Rename Mizcellaneous Button

| Miscellaneous Sec Volt: D [

jio: 25
Interferenc Ratio:
S E— 40
ﬁ Simulation Settings ~OK ; Cancel
TEST MODE

Megger.



DELTA4000 - Delta Control

View System Status

Measurement

Frequency (Hz):
Voltage (KV):

In Current (maA):
Out Current (mA):

Climate
HV unit %aRH:
Transf. Temp. (*C):
HV unit Temp. (°C):
External Temp. (*C):
External %cRH:

Serial nr
CTRL Unit Serial nr:
HVU Unit Serial nr:

Version
APIDLL Version:
HVU CRB Version:
CTRL AMX Version:
CTRL MEX Version:
CTRL FPGA Version:

Calibration
CTRL Calibrated:

Megger.



DELTA4000 — Delta Control

Delta Control - Simulation

Megger-

ASSET ID

Test Object Temperature -
(-10 to +80°C) D c

Manual Entry
Ambient Temperature o
(-20 to +55 °QC)

Relative Humidity D% )

2118 19
4 5 6
1112 13
— 0

/

ASSET TAG /

TEST TYPE

Interference Mode

TEST MODE

= OSCOPE

X

\\ting =12.00 kv

Test Frequency

| 470 |Hz (1 - 505 Hz)

Test Current
-- mA

INDICATORS
@ Interlock Open

@ Open Ground

DELTA 4000

TEST RESULTS

L e

Test Type:

Test Mode:

alggref:erence No Suppression
/(Itage: = kv

Current: - mA

Frequency: - Hz

Capacitance: - pF

Power Losses: - w

TanD: === %

TanD Temp

Correction (-5° to 60° C):

TanD @ 20 °C — %

Ambient

Temperature: - °c

Relative Humidity: - %

MENU

NB DFR (+ITC w/UST-R)

Test object temperature
required for ITC

Pop-up will appear if test
object temperature is blank
after selecting NB DFR

ITC will be calculated after
the test completes

Megger.



DELTA4000 - Delta Control

Delta Control - Simulation

Select graph to view the
NB DFR graph

Can be viewed during the
test

Dissipation Factar (%)

o
n

M [UST-R @ 0.25kV]

Megger.



DELTA4000 — Delta Control

TEST MODE

Resistive Divider
(0 - 100,000 kQ) 0.00 kQ
Phase Angle
(0 - 59 mRad) 0.0 mRad

'Delta Control - Simulation @‘
M egger. OSCILLOSCOPE DELTA 4000
e TEST RESULTS

Lacw | ooy |
Test Object Temperature 12 °C Test Type:
(-10 - 80 °C)
! Test Mode:
|
A‘('I‘;:‘_t T;"‘,‘S"at"e 25 °¢ = Max Volt Setting = 12.00 kv e Freq Var
Voltage: - kv
Ambient Humidity 40 %
Current: -- mMA
Frequency: A
TEST TAG Capacitance: - nF
M- da Overall Power: -W
TanD: -- %
TEST TYPE TanD Temp
Correcti = s
o -
Test FrequenW TanD @ 20 °C %
—- =N H-> (41 _ BN 5 A = Ambient o s
Interference Mode \ : @ RatioSettings X| | Temperature:
Refi S
. e \ Capagtance 0.0 - Humidity: 40 %
| (0 - 1,000,000 pF)
Dissipation Fact
\ ISSI[()S _Il:;gD I3]!): or 00 L8 MENU

Ratio & @
(Ref Q/Cap)

After selecting Ratio & @
(Ref Q/Cap) a pop up will
appear asking for the
values of the Reference
Capacitor or Resistive
Divider

Select Reference
Capacitance or Resistive
Divider and enter the
values

If the values are unknown,
click Measure Reference

Megger.



DELTA4000 - Delta Control

Ratio Voltage Tip up

During testing and after the
test is complete, you can
view a graph

Megger.



DELTA4000

— Delta Control

Delta Control - Simulation

Megger.

OSCILLOSCOPE

DELTA 4000

Object ID

Test Object Temperature
(-10 - 80 °C)

Ambient Temperature
(-20 - 55°C)
Manual
Ambient Humidity

TEST TAG

[x2wdgoveran |

TEST TYPE

Interference Mode

Resonance Inductor Balancing

. Ensure that the Resonant Inductor is connected correctly to the Delta system and to the test -
object. Refer to User manual for detailed instructions.

- Adjust the Core Gap to an approximate distance by manually turning the wheel of the Resonant
Inductor, Either from earlier records or use Figure 4 in the Inductor User's Manual. 100nF specime
is approximately zero gap and 1uF is app. 2.2 inches gap.

- Press "START" or hit the F2 key on your keyboard to start procedure,

S N S NP S S 1. | U I U ol L T Y. T Sy

10ut (mA)

NOTE: It is important te lock the Resonance Inductor before heavy load as it may drift

during high load

_l ‘ START (F2) STOP (Esc) ‘ Close ‘

TEST RESULTS

. —

TEST MODE -+

setings
o

-H Tul
fle: UST-R
No Suppressi
il 12.000 kv
[ 120.0 mA
I[{: 50.0 Hz
Ince: 133.2 pF
22.00 W
0.388 %
(|
i (0 - &0):
0 °C: - %o
| =]
Eure: - c
— %
MENU

oot e
o |tz

Selecting Tune inductor
brings up the resonating
inductor balancing

Follow the procedure in the

text box

Megger.



DELTA4000 — Delta Control

'Delta Control - Simulation y @‘
M egger. 0SCILLOSCOPE DELTA 4000
Object ID TEST RESULTS
//
Test Object Temperature o Test Type:
(-10 - 80 °QC)
Test Mode: UST-R
Ambient Temperature Interfer: .
(20 - 55 °C) °oC M ; No Suppression
m:: ) " Voltage: 12.000 kv
Current: 120.0 mA
Frequency: 50.0 Hz
TEST TAG Capacitance: 133.2 pF
PF: 0.388 %
TEST TYPE PF Temp
Correction (0 - 60):
Test Frequency Test Current PE & 20 2C: - o
50 Hz (1-505Hz) -- mA Ambient _ o
Interference Mode : TemoesNe:
INDICATORS G =
@ Interlock Open @ Open Ground
MENU
TEST MODE I - l l = | I = l
|

After tuning the inductor is
complete, the Test Type will
be set to Voltage Tip-up
Test

Megger.



