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Individual Temperature Correction
(ITC)

Export to DTA5/6

B PowerDB Lite — Open Previous Test

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

B PowerDB Pro

Adding New Result
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Import from DTA6

B Delta Manual Control

Object ID
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Interference Mode
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Testing
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— Results
Settings
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Results
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Delta 4110/4310A - PowerDB Startup

B : A s

FILE HOME TOOLS HELP'

o @ ¥

Retesting  About  PowerDB
Help  PowerDB.. Help

Help

OWER

Revision 11.1.4
Feb 152018, 14

Translation Table Version 48 0

@ Copyright 2016 PowerDE, Inc.
Al Rights Reserved

Anton Paar DMA

ETG DLV

Megger EITE, BITE2

Megger BITES

Megger BYM

Megger Delta

Product details:

Irsstrument Type: PFTS

Manufactrer &0 / Megger

Awvailable PowerDB Version: ProAdvanced/Lite
DLL Wersion: D100.7

Buld Time: 7/11/2018, 5:35:39 Ph

Models Supported

DELTA Series

the

Email: support@powerdb com
Toll Free: 14800} 7

. Copy Info

£ System Info

m

Warming: This computer program s protected by copyright law and intemational treaties. Unauthorized reproduction or
ditmiamum extent possible Lnder the law. , may resut in severe civi and crminal penaties, and wil be prosected to

B Check for
PowerDB
Updates

In PowerDB Lite, go to
Help

About PowerDB...
Select Megger Delta
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Delta 4110/4310A - PowerDB Startup

About PowerDB.

OWER

Revision 11.1.4
Feb 152018, 14
Translation Table Version 48

Email: support@powerdb com
Tol Free: 14800 723.2861
Technical Support

@ Copyright 2016 PowerDE, Inc.
Al Rights Reserved

Anton Paar DMA - Copy Info

16 DY £ System Info
Megger BITE, BITE2

Megger BITES

Megger BYM

Megger Delta

Product details:

Irsstrument Type: PFTS -
Manufactrer &0 / Megger
on: Prosédvanced/Lite

35:39 P

e
Modsls Supported
DELTA Seiies

Warming: This computer program is protected by copyright law and treaties. | roduction or
distmaamum dt potable urder v e, €.y Tl n 32427 civi and crmingl penatis, and wilbe prazectAad o
the

OK

ment Software

Downloads Forms

Juld affect multi-user access to your data. In order to synchronize data or have

i machines at a company must be running the same major release of

fferent major release (e.g., version 9, 10 or 11), then you will need to

new version.

PowerDB supervisor before upgrading to Version 11.1.
pdate the database schema and will no longer be compatible

program prior to installing on your PC.

Up

Order Files by:
Default | Name | Author | Date

Hits

Files:

Name
Z—M

3 114
Release Notes / Change Log

See note above about updating to

ivanced, and Lite

2018-09-10 17:37:37 702 MB

Goto
www.powerdb.
com
Downloads
page

Open change
log and see if
the Delta driver
has been

B L I I dated
. *

* 11.1.4 Driver Update

* - August 21, 2018 *

* - PowerDB 11.1.4 (NO CHANGE) *

* | AVO_DELTA2000.0100.7 | (DRIVER/FORM CHANGE) *

* - AVO_MTO0.D100.11 (DRIVER/FORM CHANGE) * Meg ge rl:l
* - AVO_TTR.D100.6 (DRIVER/FORM CHANGE) *

B L
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Delta 4110/4310A - PowerDB Startup

I HResOR-
L

I?jitiﬁem Selection e e e ’ CIle on the
DELTA 4000

Bl rome  Toos

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

Megger.
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Delta 4110/4310A - Select Form

Select & Form

RECOMMENDED
H ) ) RO DK K ) U
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
GEMNERATORS
PF GENERATOR TIP UP - 98000
INSTRUMENT TRANSFORMERS
PF PT/VT TRANSFORMER - 27600

»

Select a form

m

oK

Cancel

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-.
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Delta 4110/4310A - Form Header

Fill out Header

v information

B Megger. INSULATION TESTS
TWO-WINDING TRANSFORMERS

www.megger.com

Company
L.g_I Not required to run tests

paTE _10/26/2018 PAGE 1
AMBIENT TEMP. F JOB # .
E— E— Tools -> Options to set logos
SUBSTATION HUMIDITY % ASSET ID
POSITION TEST STATUS

EQUIPMENT LOCATION

s OE-

HOME TOOLS

= Reading Data Entr
uiil? View Using Marrov
Dptions

Megger-.

Power on




Delta 4110/4310A - Nameplate

NAMEPLATE DATA

MFR CLASS PHASES Fill out
SER NO COOLANT [OIL | REASON Nameplate
YEAR I TANK TYPE [SEALED | WEIGHT
Hy Dyn11 X, WINDING MATER
- L VOLUME After saving, fields reC]Uired
X — : .
0
A X, olL TEMP [ C fqr te_mperatu_re correction will
R s highlight red if unpopulated
1 3 X IMPEDANCE %
1
Diagram# 15_ans) WEATHER
BIL KV
[\/OLTAGE (KV) H # — =
KVA |RATEDI| 1apg [NOMINAL| CHANGER | geTTinG
LL | LG
PRIMARY: 5 3 DETC |
SECOND: 1 T o.c |

COMMENTS:

Megger-.
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Delta 4110/4310A - Primary Vector

oo B Select Primary
Vector

Diagram # 15 _(ang)
Match to nameplate

_ PHASES
| REASON

Megger-.
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Delta 4110/4310A - Secondary Vector

Hp Omit X, B Select
Vi Secondary
Vector

HEF

Select Secondary Vector
Group, then Secondary
Vector Phasing

Secondary Vector Groups and
Phasing limited by Primary
Vector selected

iushing C2

ushing C2

Megger-.
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Delta 4110/4310A - Bushing Nameplate

BUSHING NAMEPLATE

Dsg| SERIAL NUM MER. | TYPE/CLASS | kV |AMPS |YEAR

H1 [

H2 [

H3 [

N/A [

X1 [

X2 [

X3 [

X0 [

BUSHING NAMEPLATE

Dsg] SERIAL NUM MFR. | TYPE/CLASS | kv |AMPS|YEAR
H1 COB L 5 5000 |1999
H2 coB  |L 5 5000 |1999
H3 coB L 5 5000 |1999
N/A [
X1 BRUSH |ONA 7 2000 |1929
X2 BRUSH | ONA 7 2000 |1929
X3 BRUSH | ONA 7 2000 |1929
X0 BRUSH |ONA 7 2000 |1929

11

Fill out
Bushing
Nameplate

Designations based on Vector

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

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

Megger-.
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Delta 4110/4310A - Save Form

—HM Select Save In

B T HEBe OR-
FILE HOME TOOLS HELP
j 53 Copy | Import... ~ O T
. Export... = = &
Mew Open Save Print Save o Select Setup Simulz
- - to PDF Instrument Mot
File Edit Data Instrument Settings
'F__ —-—
By Save As —_— ot
Savein: , PowerDB.wv11 - (} ;i -
== Name : Date modified Type *
"‘"ﬁ" J Vs 5/15/2018 1:14 PM File fol| =
RecentPlaces | croraple 8/7/20184:28 PM  Filefol
! . forms 12/2/201510:20 AM  File fol
. MWA CSV Export 10/15/2018 4:33 PM  Filefol
Desktop | teamc 9/6/2018 12:22 AM  Filefol
- | 11rcS8graphs.PdbXml 10/29/201511:45 ...  PDBXR
=l 2| 2423.PdbXml 3/23/2017 8:18 AM PDBXM
Libraries B 9090.PdbXml 2/19/2016 217 PM PDBXM
8| 76767 .PdbXml 2/19/2016 2:06 PM PDBXM
';;k |%|93500_correction_primary_and_secondary_s... 12/20/201712:42 ..  PDBXM
Computer |B|93500_correction_primary_and_secondary_s... 12/21/2017 833 AM  PDBXM
- B 93500_medified.PdbXml 1/18/2018 7:14 AM PDBXM
‘;h; % 93500 test.PdbXml 3/9/2017 10:01 AM POBXN ™
1 1 r
Network
Fle name: 11rc58graphs. Pdb Yol -
Saveastype:  |PowerDB XML Fie (" Pdbmi) «| [ Cancel |
Iz -

the ribbon bar

It is recommended to save
before running tests.

If you do not save before
running a test, PowerDB will
ask you to save after every
test completes until the result
Is saved.

PowerDB automatically saves
after ever test if the form was
previously saved

Megger-.
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Delta 4110/4310A - Test Sections

Select Tests: [Overall Test WJ [Bushing c1 WJ [Bushing c2 % J [Surge Arresters * J [ Settings J [ Recalculate Test Voltages ]

[HotCoIIarTest ﬁ} [TTR ﬁ} {ExcitingCurrent W} {ManualTests W} [ Communical tions Log J

\l Select which

tests to display
on the form

Megger-.

Power on




Delta 4110/4310A - Settings

Select Tests:

14

OveraliTest  qf” | |BushingCl
HotCollar Test i | | TTR b 4

'Bushing 2 ) 4

Exciting Current 4

Surge Arresters %

Manual Tests

Settings
Standard IANSI—

Equivalent Reading IDu’eCt—
Use PF or DF m
%PF/2%DF G Limit Imnn—
%PF/%DF | Limit Iznuu—

Greater than | Limit = Bad
Disable Color Ratings 7]
Show Diag Number 7]

-I Delta 4000 Settings

Test Frequency | so

Hide VDF% I_ %VDF L\mltl 0.50

Hide DFR [ |
DFR Test Voltage (kV) | 0.25

DFR Plot I Log X -Log™

DFR Frequencies {i.e. 320 160 80 32 16)

I 470220 11070 40 20 10 4.6416 2.1544 1

Delta Calibration Date I

{ Delta 2000/3000 Settings

-| Load Settings
Suppression On |7 Manual Mode l_
[ Current Form ]
[ ] -I Save Settings
Global Settings

[ Current Form .‘T"
[ Factory Settings ]

( All Forms - Global o
[ Cancel ]

Settings

Recalculate Test Voltages

Communicatiofis Log

Select settings

Set Test Frequency (50/60)
Show/Hide VDF% and set limit
Show/Hide DFR selection

Set DFR Test Voltage
0.25kV Recommended

DFR Graph settings

DFR Test Frequencies

Enter Delta Calibration Date
Legacy Delta settings

Save settings for this form

Save settings for all Delta forms

Megger-.
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Delta 4110/4310A - Settings

Select Tests:

15

Overall Test

Hot Collar Test % TTR * |

| |Bushingct o

'Bushing 2 ) 4

Exciting Current 4

Surge Arresters %

Manual Tests

Settings
Standard I ANSI 5"

Equivalent Reading I Direct @i
Use PF or DF I POWER FACTOR .--

1 Delta 4000 Settinﬁ%

Test Frequency | & 1
ide VDF% I_ %VDF Limit | 0.50 2

%PF/%DF G Limit I 1.000

Settings Recalculate Test Voltages

Communicatiofis Log

Select settings
ANSI/IEC/Australian

View mA/Watts as Direct/2.5kV/10kV
Display PF or DF

PF Good limit

PF Investigate limit

%PF/%DF | Limit I 2.000

Greater than | Limit = Bad
Disable Color Ratings JA®]
Show Diag Number 7]

NER Blot 'l L .
DFR Frequencies {i.e. 320 160 80 32 16)

| 470 220 - 5447

Delta Calibration

[Defazooorooosemngs]— | M

Enable Color coded PF limits
Enable Vector Diagram number

Load Current Form settings
(discard changes)

B Load Global Settings

[

-I Load Settings
Suppressi anual Mode
[ Current Form ?"
.I Save Settings
[ Global Settings ¢ [ C tE ]
urrent Form
[ Factory Settings # [ AllF Global
orms - Global ]
Cancel ]

B Load Factory Settings

Megger-.
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Delta 4110/4310A - Overall Test

# TAP
RATEDI | 7ppg [MOMMAL | CHANGER |  serrme

Corr Factor

VOLTAGE (kV)

FRIARY 753 | 1461 5 3
SECOND. 753 | 29.21 T N ouc |
COMMENT’Sl | b d
Select Tests: [OverauTest J] [Bushingct J] [BushingCZ *] [SurgeArresters*] [ Settings | [ Recalculate Test Voltages

[HotCoLlarTest *] ['rra *] [Excmngcurremv] [ManuaLTests v] I ran Sforl I ler
Wattols TRANSFORMER OVERALL Hookan Tomp Cor TRANSTORMER OVERALL SoTeon. .
TEST SET UP [ Diagram J [ Table ] TEST RESULTS Me Year O I |
b)

T,\TE‘ I"—?”'?”g" est Test Lead Connections TEKET on CEPSE";')TCE FOWER FACTOR % JB.ECT' . R

° este Mede [y TRea [Biue [Gno P Measured | @20°C | CarrFagto A Watts
’1—‘ Chg+ ChL [GsTEND| H | L G | 10.00 09?‘ Temp, kV, kVA
T CHe GSTg-RB| H | L 6 | 1000 | & 0.900
,T CHL UsTR [ H | L c |00 | % 0.900 )
el ] Temperature Correction table
AP0 [P N I BV B o can be_changed, or manual
o T o e [ n z = correction factors can be
PEEEanr e 2000 entered with this button
T Chy' Test S Minus Test &

CHg Minus H Bushings

€1 Minus L Bushings

— —
Qil Querall
Test1| il Test USTR | L [ H G
Oil | Gpamb
amoer | ystR [ L | H G
Megger
R}
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Delta 4110/4310A - Overall Test

VOLTAGE (k) | # TAP
Vi |RATEDI| Taps [MOMINAL| CHANGER | serrme

Test kV based

5 3
2] T [ ot ]

RN | on nameplate

AN
Select Tests: [OveraLlTest P2 [B hing C1 J] [BushingCZ *] [SurgeArresters*] [ Settings | [ Recalculate Test Voltage

AN
[HotCoLlarTest *] NR \\ *] [Excmngcurremv] [ManuaLTests v] [ Communications Log | U R I I t -I- t
Se Recalculate | es
Wultivle TMNSFO%O\IE C Hookup Temp Corr. TRAN R OVERALL Chanae Tgmr
TEST TUP\ [ Diagram J[ Table ]/EQSSFES“LTS [ ﬂ] V0|tages If nameplate VOItage

PRIMARY:
SECOND:

Test | Insulation Test Tes(\ﬂd Cunnedl}t{ ITEST o wﬁ, FOWER FACTOR % DIREC VD R .
No Tested Mode My Re\ Blue Gn?l b | —1 (bF) Measured | @20°C | Corr Factor Watts entered was |nCOfr€Ct

—
1 | cug+cy |esTan| v | L ¢ | 1000 /um(
o

2 Cye  |esTeRB| H | L \ G | 1000 | 9§ 0.900

3 CyL UsTR | H L 10.00 0.900

Can be manually entered

—

4 Ch’ - Test 1 Minus Test 2 -
b

5 | Cg+Cy_ |GsTanD| L | H

—

6 Cig GSTgRB| L | H

a—

7 CHL usTR | L | H G | 200 0.900
—

8 Cht' Test S Minus Test 8

b

9 Chg CHg Minus H Bushings

€1 Minus L Bushings

Ve

Qil Querall

Test1| Ol Test USTR | L [ H ¢

Oil | Gpamb
amber [ ysTR | L | H G

Megger

R}

17
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Delta 4110/4310A - Overall Test

VOLTAGE (KV) # AP
RATEDI | 7ppg [MOMMAL | CHANGER |  serrme .
— T e i Enable/Disable
SECOND. 753 | 29.21 T N ouc |
COMMENT’Sl | D F R S
Select Tests: [OveraLlTest J] [Bushingct J] [BushingCZ *] [Surge Arresters*] [ Settings | [ Recalculate Test Voltages
[HotCoLlarTest *] ['rra *] [Excmngcurremv] [ManuaLTests v]

TRANSFORRER GVERATT [ ok J[ Tomp Corr ] TMN§22$nAEEL?L\4ESW1gD. ,l A Single test will be run at the
- Test kV, followed by 250V

Test | moulation res | testiesd Comectons Test [ capactance FOWER FACTOR % _DRECT R

No. Tested Mode KV C (pF) - )B( g
HY | Red |Blue | Gnd Measured | @2 CorrFa mA Watts

| = bl DFR sweep (default setting)

1 | Cug+ChL [GSTaND| H | L c | 10.00 / 0900

—

2 CHe GSTg-RB| H L G | 10,00 0.900

b

3 CHL UST-R H L G | 1000 0.900

—

| ew - — -

P

5 | Cg+Cy |esTanD| L | H G

—

6 Clg GSTg-RB| L | H G | 200 0.900

e

7 CHL USTR

—

8 T’ Test 5 Minus Test &

p—

] Chg CHg Minus H Bushings

€1 Minus L Bushings

— —
Qil Querall
Test1| il Test USTR | L [ H G
Oil | Gpamb
amoer | ystR [ L | H G
Megger
R}
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Delta 4110/4310A - Overall Test

# TAP
RATEDI | 7ppg [MOMMAL | CHANGER |  serrme

Enable/Disable

5 3
2] T [ ot ]

PRIMARY:
SECOND:

commgmsl | M |t | T t
Select Tests: [OveraLlTest J] [Bushingct J] [BushingCZ *] [SurgeArresters* _——Settmgs
[HotCoLlarTest *] ['rra *] [ExW‘rests v]
Watinle RAWSFORINER OVERALL Hookun Temp Cor. TRANSFORMER OVERALL Chanae Temb. When multlple test is enabled,
Test | Insulation Test TestLead Connections | TEgT orm | Cepaciance FOWER FACTOR % DIRECT . R a” h|gh S|de teStS or a” IOW
Ne. | Tested Mede v TRea [Bie [ana| ¥ COFY [easurea | @20°C |corrFactor | ma Watts S|de tests W|" be run together
1 | cug+Cy [esTanD| H | L 6 | 1000 0,900
4
2 Cye  |eSTeRB| H | L 6 | 1000 | ¥ 0900
=
3 ChL UsTR [ H | L c |00 | ¥ 0.900
5 | cig+cy [esrenn| L | H 6 | 200 0,900
=
6 cg |estere| L | H 6 | 200 | % 0900
=
7 ChL UsTR [ L | H c | 200 0.900
8 B Test 5 Winus Test &
—
9 CHg' CHg Minus H Bushings
b—
€y Minus L Bushings
—
Qil Querall
Test1| il Test USTR | L [ H G
e Ch‘a-rrlﬁ)er
SEIEnnNE Megger
gger.
19
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Delta 4110/4310A - Overall Test

VOLTAGE (V) | # TAP
/i |RATEDI| Taps |MNOMINAL [ CHANGER | sermuc

Review

FRIARY 753 | 1461 5 3
[__SEconD 253 | 2021 T N ouc |
COMMENT’Sl | I I k
Select Tests: [twerauTast &] [E\ushingc1 &] [E\ushingCZ *] [SurgeArresters*] [ Settings T Test Voltages

.
[Hot Collar Test *] ['rra *] [ExL:itmg Current"] [ManuaLTests v’ D I ag ram S

Multiple TRANSFORMER OVERALL Temp Corr. TRANSFORMER OVERALL Change Temp.

TEST SET UP r Table ] TEST RESULTS

— . 1 | Y a—r—, ~ . 1 PAWED EaRTAD 1 RIDEAT 1 1

Settings @ A Hookup Tilustration —rc
/" High Side Tests
CHG + CHL
cHe
CHL -
. Vi ”
/ Low Side Tests -\ o C e, Il Hookup Illustration [ & [
CLG + CHL =]
CLG —_ e
CHL
. S
o Y ‘
0il Tests
- _ iz S
| — Viegger-.
20 ! —
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Delta 4110/4310A - Overall Test

A # TAP
. |RaTEDI| 1aps |MOMMAL| CHANGER | serrme

FRIVARY. 1461 5 3 DETC | aun a test
SECOND. 20.21 T N ouc |
COMMENTSl |

VOLTAGE (kV)

Select Tests: [OverauTest J] [Bushingct J] [BushingCZ *] [SurgeArresters*] [ Settings | [ Recalcu Gitages Select any Of the blue Test
[HotCoLlarTest *] ['rra *] [Excmngcurremv] [ManuaLTests v] [ Saanicationslxt NO buttOﬂS tO run a test
e s s s

Test | Insulation Test TestLead s | TEST Capacitance FOWER FACTOR % DIRECT

N | Tested | Mede oo W | TR COFY [easurea | @20°C |corrFactor | ma e " Turn on D6|ta 4110/4310A
. @ asTaNp| H | L ¢ | 1000 0.900

Crg * CHL
T CHe GSTg-RB| H | L 6 | 1000 | & 0.900 i i
SN nE e oo [ 3¢ v Ensure the INT/EXT switch is

] set appropriately:

F—
| ew - —

5 | cioren [osmann| L | w s | 200 0900 INT for control from 12” top
S I el @ [ | % o EXT for control from PC
7 CHL UST-R L H G 2.00 0.900

: T Test 5 Minus Test 6
o] e If EXT, connect USB or
e Ethernet to PC

€1 Minus L Bushings

— —
Qil Querall
Test1| il Test USTR | L [ H G
Oil | Gpamb
amoer | ystR [ L | H G
Megger
R}
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Delta 4110/4310A - Overall Test

o # TAP
5 |RATEDI| tapg |MOMINAL| CHANGER SETTNG

PC - Connect

PRIVARY. 253 | 1461 5 3
[__SEconD 2887 | 253 | 20.21 T N ouc |
COMMENT’Sl | t th D |t
SefectTests:  [overaliTest o] [Bushingct o] [susningcz  §§] [surgeArmesters@ ) | Settings | [ Recalcul Bliages
[HmcmlarTest *] ['rra *] [Exnmngr:unemv’] [ManuaLTests v’] [ Communicatigns-tor |

TRANSFORMER OVERALL @Hooknu e TRANSFORMER OVERALL Serial Nr & information should
Test TEST SET UP Diagr; Table TEST RESULTS Corr. Table

Test | Insulation Test Testlead ™ | tEsT | . | Cepacitance FOWER FACTOR t DIRECT wor | R automat'ca”y popl.”ate If nOt,
No. [ Tested | Mose—NioTres Tome [ana| COR  Measured | @20°C | CorrFactor | ma Watts

IP address listed can be used
for Ethernet. For USB,
consult Microsoft Device
Manager for USB port

Chg* ChL [osTanD| H | L s | 1000 0.900

EE YT T 7V ———
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 addr

(default IP is 192.168.0.99).
Enter the COM part name (ex. COMS).

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

Enter the address/port (ex. IP: 192.168.0.99 or USE: COM4) -t

e | Click Connect

Gmiee ] [Gra @
Megger-.
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Delta 4110/4310A - Overall Test

B Measurement

VOLTAGE (KV) » # TAP
wvn |RATEDI | tapg |MOMNAL| CHANGER | sermuc

PRIMARY: 253 | 1461 5 3 DETC

[__SEconD 253 | 2021 T N ouc |

COMMENT’Sl

Select Tests: [twerau Test J] [E\usmng c1 J] [E\ushing cz *] [Surge Arresters*] [ Settings | [ Recalculate Test Voltages
[Hot Collar Test *] ['rra *] [ExL:itmg Currem&] [ManuaLTests V’]
Mulfiple TRANSFORMER OVERALL Hookup Temp Corr. TRANSFORMER OVERALL Change Temp.
Test TEST SET UP Diagram Table TEST RESULTS Corr. Table
Test | Insulation Test Test Lead Connections | TpgT Capacitance POWER FACTOR % DIRECT R
Wod DFR %VDF
Ne. | Tested ¢ v [ Rea |Biue Jena] COFY [easurea | @20°C |corrFactor | ma Watts
—
1 | cug+ oy [esTann| 1| L 6 | 1000 0,900

DEl

T ————

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 Tiustration” button.

Power Factor  Current J@dPacitance  Watts

TestMode  Suppression Frequency  Voltage
Single Frequency

GST-GND  Frequency Variation 80 Hz
GSTgRB  Frequency Variation 80Hz
USTR Frequency Variation 60 Hz

10.000kY  —
10,000 kv~
10.000kV -

23

[ Automatically dose the dialog when measurem Pleted successfully
Hookup Resonance Inductor Measurement
START (F2) a Hustration Balandng ‘ l Information M BaceeEs)

Screen

Verify Test Mode,
Suppression, Frequency, and

Voltage

Select Automatically close to
immediately import results to
PowerDB

Click Start to begin test

Measurement Information -
view details during test

Megger-.
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Delta 4110/4310A - Overall Test

— B Interlocks &

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

For help about hawto hookup, Select one of the tests below and press the *Hookup Hlustration” button. G I

I TestMode  Suppression Frequency Voltage  PowerFactor Current Capadtance Watts
Single Frequency
GST-GND  Frequency Variation 80 Hz 10.000kY - - -
GSTgRE  Frequency Variation 80 Hz 10000k - - -

| UsTR Frequency Variation 80 Hz 10000k - - - G d t b t d

| and Interlocks continuously
engaged to begin and run test

|| Automatically dose the dialog when measurement(s) completed successfully O P E N Wl | | C h an g e tO
Reebdcr| | Memreei | aoweso CLOSED after ground and
interlocks engaged

Hookup
SARE2 Hustration

IS ~
Press Interlock to start measurement
Press and hold the Interlock buttons to enable measurement mode. Lt

Interlock 1: OPEN

Interlock 2: OPEN

Ground Loop: OPEN

c | Continue!
e (Simulation mode only)
I This window will close as soon as both buttons are closed. M e g g e | R
24 Releasing any of the interlock buttons during the measurement will abort the

| measurement immediately. Power on




Delta 4110/4310A - Overall Test

Measurement Overview B Measurement

. Verify that the list below is correct, Press CANCEL to go badk. C O m p | ete

. 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.

Review measurement

TestMode  Suppression Frequency Voltage Power Factor  Current Capacitance  Watts ) )
I Single Frequency |nf0rmat|0n
GET-GMD Freguency Variation &0 Hz 10,000 kv 0,328% 36.11mA 9.578nF 0.5922 W
GSTg-RBE Freguency Variation 60 Hz 10.000 kY 0.5% 11.31mA  3nF 0.2827 W .’/
USTR Frequency Variation 50 Hz 10.000 kY 0.333% 25.42mA  6.7430F  0.4233W Click Close to return to

PowerDB form

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

- Hookup R Measurement
EHE T Tlustration Information ges=e) (

Megger-.

Power on
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Delta 4110/4310A - Overall Test

DELTA 4000 ]
Measurement Overview
R —— B Datalm po rts
. 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” buttan, .
Single Frequency
GST-GND Frequency Variation 60 Hz 10.000kV 0.328% 36.11mA 9.578nF 0.5922w
GSTgRB Frequency Variation 60 Hz 10.000kV  0.5% 11.31mA 3nF 0.2827 W
USTR Frequency Variation 60 Hz 10.000kV  0.333% 25.42mA  6.743nF 0.4233 W .
Review measurement
information
IR based on settings
Automatically close the dialog when measurement(s) completed successfully
R kg
srar 2 s et | [Ccomeso |
TRANSFORMER OVERALL Hookup Temp Corr. TRANSFORMER OVERALL Change Temp.
TEST SETUP [ Diagram ] [ Table ] TEST RESULTS Corr. Table
Test Insulation Test TestLead Connections | TpgT Capacitance POWER FACTCR % /ﬁRECT R
Mo. Tested Mode KV DFR C (pF) %VDF
HV | Red | Blue |Gnd Measured @ 20°C | Corr Factor./m*\ Watts
al Chg + Gy | GST-GND | H L G 10.00 9578.00 0.33 0.30 0.900 36.1084 05922 1.00 G
2 CHe G3Tg-RB| H L G 10.00 % 3,000.00 0.50 045 0.900 11.3099 0.2827 1.00 G
= CHL UST-R H L G 10.00 * 674300 033 0.30 0.800 254207 04233 1.00 G
Megger.
26

Power on



Delta 4110/4310A - Overall Test

_— Show/Hide
5 | clg+Cy |osTonn| L | H G | 250
—_—
6 CLa GSTg-RB| L | H g | 250 | & 3,000.00 050 23562 0.0147 1.00 / D F R r a h
7 CuL USTR | L | H G | 250
_—
8 CHL. Test 5 Minus Test§ i
- Format Y-Axis to see
9 Chg' Chg Minus H Bushings
1 more/less of the graph
10 (XSS €| g Minus L Bushings
oil Overall
rest1| oiTest | usTR [ L [ m G a0 _|—"1|
1T
oil
Chamber |
Test2| oregy | WSTR[ M | 51 L —" osm0

Show DFR Results '& Format Y-Axis }/

FREQUENCY SWEEP GRAPH

POWER FACTOR

; 1 = Megger-.

FREQUENCY

27

Power on




Delta 4110/4310A - Bushing C1 Test

Hookup . Temp Corr. Apply C1 Correction Factor from
Transformer - Bushing C1 Tests [First Bushing to All Bushings %]
Test Bushing Nameplate Test | TEST Capadance POWER FACTOR % DIRECT /. S | # b d

[ e | eria ase

Dso| SERIAL# CAT.# PF |cappr| Mode Measured | @ 20°C | comFador| ma | watts | IB—

11 | H1 [UST—R 1000 | 9§ 1140 +— | Oﬂ BUShIng

12 |H2 [UST—R 10.00 V;// 0.900 Namepla‘te

13 | Hz2 M 0.00 r* 0.900 4.

14 |NiA / [UST-R 10.00 Cat # Can be
- — -

15 | [UST—R 200 | 9§ ente red here

16 [ X2 [UST-R 2.00 b 4

17 | X3 [UST-R 2.00 b 4

18 | %0 [UST-R 200 b4

19 [UST—R b4

[Show DFR Results %] [ Format Y-Axis ]

Megger-.

Power on

28




Delta 4110/4310A - Bushing C1 Test

Hookup
Diagram

Transformer - Bushing C1 Tests

Temp Corr.
Table

Apply C1 Correction Factor from
First Bushing to All Bushings

X

@ Corr. Factor

based on

Ambient Temp,

Oil Temp,

Type/Class of

bushing

Manual temp correction can

be entered in the first row

Test Bushing Nameplate Test | TEST Capadtance POWER FACTOR % DIRECT
No. Ipsg| sERIAL® CAT. # PE [cappn | Mode | & [ PR | COR [yessurea| @20c [omrador| ma | wans | }/
11 [ H1 [UST R 1000 [ $¢ 1.140 \
12 |Hz [UST R[ 1000 | 0.900 \
13 | H3 [UST R 1000 | 9§ 0.900
14 A [UST R[1000 [ $¢
15 | x1 [UST RI 200 | 9§
16 | x2 [UST RI 200 [ 9¢
17 [ x3 [UST R 200 | 9¢
18 [ X0 [UST R| 200 | 3
19 [UST R > 4
[Show DFR Results %] [ Format Y-Axis

29

Correction factor for first
bushing can be copied to all
bushings

Megger-.

Power on



Delta 4110/4310A - Bushing C1 Test

Transformer - Bushing C1 Tests [ﬁ?g{vﬁilﬁg;r% ﬂﬁnﬁmﬁﬂ;gom % ]
Bushing Nameplate Test | TEST Capactance POWER FACTOR % DIRECT /. SeleCt TeSt

Dso| SERIAL# CAT.# e |cappn| Mede | & | OFR 1 COR) [eaciea] @20ec [conFacor| ma | wats | OF | R
H1 [UST—R 1000 | 9¢ 1.140 | — M Ode
Hz2 [UST—R 10.00 | o om0 |
Ha [UST-R 1000 | 9§ |_—1 0.900 UST-R
NIA UsTR | 10.0 /{ UST-B
X1 usTR | 200 | 9¢
X2 [UST—R 200 | 9§
X3 [UST—R 200 | 9¢
X0 [UST-R 2.00 *

UST-R ®

[Show DFR Results %] [ Format Y-Axis ]

Megger-.

Power on
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Delta 4110/4310A - Bushing C1 Test

Transformer - Bushing C1 Tests

Temp Col
Table

Apply C1 Correction Factor from
First Bushing to All Bushings

%

| H Test kV based

on Nameplate

Can be manually entered

Bushing Nameplate Test | TEST Capadtance POWER FACTOR % DIRECT
Mode | kv | DFR C (pF) R WVDF | R
Dsg SERIAL # CAT. # PF Cap.(pF) Measured | @ 20°C | CorFactor mA Watts
H1 [UST—R 1000 | 3¢ 1.140 |
H2 [UST—R 10.00 | o y
H2 [UST—R 1000 | 9§ / 0.900
NIA [UST—R 10.00 (a/
—

X1 [UST-R 2.00 b 4
X2 [UST—R 200 *®
%3 [UST-R 2.00 b 4
X0 [UST-R 2.00 *

[UST—R b 4

[Show DFR Results %] [ Format Y-Axis

31

Megger-.

Power on



Delta 4110/4310A - Bushing C1 Test

Transformer - Bushing C1 Tests [ﬁ?g{vﬁilﬁg;r% ﬂﬁnﬁm?ltiﬂ;;rom g ]
Bushing N Iat ; POWER FACTOR % DIRECT
Y S— T — e e PO s < ) [ Enable/Disable
11 | H1 [UST—R 1000 | 9§ 1.140 |_—] DFR Sweep
12 |H2 [UST—R 1000 | o 0.900 | —|
132 [ H2 [UST—R 1000 | 9§ / 0.900
A singl will run h
14 A [UST—R 1000 | 9§ / S geteSt be run at the
o Test kV, followed by 250V
- [“ST'R 2001 % DFR sweep (default setting)
16 | x2 [UST—R 200 | 9%
17 | x3 [UST—R 200 | 9§
18 | X0 [UST-R 2.00 *
19 [USTR > 4

[Show DFR Results %] [ Format Y-Axis ]

Megger-.

32 Power on




Delta 4110/4310A - Bushing C1 Test

Hokun ranstormer.. Eushing C1 Test [~ [Pt Bushing to A usnings 38 )

Test ushing Nameplate Test | TEST Capadtance POWER FACTOR % DIRECT J ReVIeW
No. [psg| SsERIAL CAT.# e |cappn| Mede | & | OFR 1 COR) [eaciea] @2oec [conFacor| ma | wats | OF | R

1 | H1 [UST-R 1000 | 9¢ 1140 HOOkU p
12 |He [UST-R 1000 | o 0.900 Dlag rams
13 [Ha2 [UST—R 1000 | $¢ 0.900

14 |na [UST—R 1000 | 9§

15 | x1 [UST—R 200 | 9¢

16 |x2 TR | 200 | 9¢

17 |x3 uUs 200 | 9¢

18 | %0 [UST-R *

. %
19 [UST—R & PRy

[Show DFR Results %] [ Format Y-Axis ]

17@ zz G, Meggerm

Power on
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Delta 4110/4310A - Bushing C1 Test

[Show DFR Results ﬁ ] [

Format Y-Axis ]

34

Transformer - Bushing C1 Tests [ﬁ?g{vﬁilﬁgg% ﬂﬁnﬁmﬁﬂ;gom g ]

Test Bushing Nameplate test [rest [ Tcapacmnce POWER FACTOR % DIRECT o /. Run a test

No. Ipsg|  SERIAL# CAT. # PF |cappm| Mode | KV COR - |ueaswred [ @20°C |conFador| ma | watts | ™~ L5

11 | Hi1 [USTR 1000 | 9 | 1140

- e [USTR 000 [ﬁ/ 2,900 Connection and Measurement
Screen same as Overall Test

13 | H3 //Enﬂ 1000 | 9§ 0.900

N — [USTR 1000 | 3¢ Show DFR results same as

15 | x1 [USTR 200 | 9% Overall Test

16 | x2 [USTR 200 | 9

— [usm 200 | ¢ Review measurement
information

18 | %0 [USTR 2.00 b4

19 UST-R b 4

DY VL T T —

Megger-.

Power on

acar




Delta 4110/4310A - Bushing C2 Test

Transformer - Bushing C2 Tests

M Serial # based

on Bushing

Nameplate

—Hl Cat # based on

C1 test

Test Bushing Mameplate Test TEST |Capacitance POWER FACTOR % DIRECT
%VDF
No. Ipsg | sERIAL# CAT # PF  |cappr| Mode K| C®F) [yeasured | @20°C |comFactor| ma | watts | R
20 | H GSTg-RB | 050 1140_|—]
[ | 110 ]

21 | H2 [ GSTe-RB | 050 | _—] 0.900

22 | H3 M 0.50 0.900
C—

23 N | — [ GSTg-RB | 050

L | e

24 | x1 [ GSTg-RB | 050

2% | x2 [ GSTg-RB | 050

26 | x3 [ GSTe-RB | 050

27 | xo [ GSTg-RB | 050

35

Megger-.

Power on



Delta 4110/4310A - Bushing C2 Test

Transformer - Bushing C2 Tests

Test Bushing Nameplate Test TEST |Capaciance FOWER FACTOR % DIRECT /- C F t
No. Ipsg | SERIAL# CAT. # PF |cap(pr)| Mode kv COF) [yeasured| @20°C |ConFactor| ma |wats | 07 | R orT. actor
asTeRB | 050 1140 |_— based on
GsTeRB | 050 0000 & | .

Ambient Temp,
GSTg-REB | 0.50 Oll Temp7

[
[
|
—p corgna | o Type/Class of
s
s
[

H1

H2

H3 GSTg-RB 0.50 0.900

ks

23 | NA

GSTg-RB 0.50 bUSh i ng

G3Tg-RB 0.50

x3

=] =] ]
~l =11 o

X0

GSTaRS | Manual temp correction can
be entered in the first row

Megger-.

36 Power on




Delta 4110/4310A - Bushing C2 Test

Transformer - Bushing C2 Tests

Test Bushing Nameplate Test TEST |Capadiance POWER FACTOR % DIRECT S | t T t
No. Mode kv C (pF) WVOF | R e eC eS

Dsg. SERIAL # CAT. # PF Cap.(pF) Measured | @ 20°C | ComFactor| mA Watts
20 | H1 [ GsTgRB | 050 1.140 // MOde
[7\ H2 [ GSTg-RE | 050 /09.09/
[;\ H3 [ GSTg-RB | 050 / 0.900 UST-R
23 [ GsToRE | 050 UST-B
UST-RB
24 | x1 GSTg-RB | 050
GST-GND
[;\ x2 [ GSTg-RE | 050 GSTg-R
[;\ X3 [ GsTgRB | 050 GSTg-B
27 | %0 [ GSTg-RB | 0.50 GSTg-RB

Megger-.

87 Power on




Delta 4110/4310A - Bushing C2 Test

Transformer - Bushing C2 Tests

M Test kV based

on Nameplate

Can be manually entered

Test Bushing Mameplate Test TEST |Capacitance POWER FACTOR % DIRECT
%VDF

No. Ipsg | SERIAL# CAT. # PF |cap(pr)| Mode kv CW®F) |neasured | @20°c |conFactor| ma | watts IR
20 | H1 [ GsTgRE | 050 1140 | —]
21 | H2 [ csTgRE | 050 | o900

22 | H3 [ GsTgRB | 050 0.900
C—

23 | NA [ GSTo-RE | 050

24 | x1 [ GsTgRB | 050

25 | x2 [ GsTg-RB | 050

26 | x3 [ GsTgRB | 050

27 | %o [ GsTg-RE | 050

38

Megger-.

Power on



Delta 4110/4310A - Bushing C2 Test

Transformer - Bushing C2 Tests

. | —# Run a test

Connection and Measurement

Screen same as Overall Test

Show DFR results same as

Overall Test

Review measurement

Test Bushing Mameplate Test TEST |Capacitance POWER FACTOR % DIRECT
%VDF
No. Ipsg | SERIAL# CAT. # PF |cap(pr)| Mode kv CW®F) |neasured | @20°c |conFactor| ma | watts
20 | H1 [ GsTgRE | 050 | 1w |
21 | H2 csToRe | 050 | — 0.900
/ -
22 | H3 — GsTgRB | 050 0.900
E—
2 [na| — [ GsTgRE | 050
- &=
24 | x1 [ GsTgRE | 050
25 | x2 [ GsTg-RB | 050
26 | x3 [ GsTgRB | 050
27 | %o [ GsTg-RE | 050

information

39

Megger-.

Power on

acar




Delta 4110/4310A - Surge Arrester Test

[ Hookup Diagram ] Transformer - Surge Arresters Tests Number of Tests: 8

_ _ Overall Unit Rated Test DIRECT
Location Serial # Mfr Catalog Catalog Type k| ORDER | TestMode K — — R \. Select N umber
\
of Tests

GST-GND 1B Enter

Location

SN

— MFR

Overall Catalog
Unit Catalog
Type

Rated kV

' Order

GST-GND

——

\\

|
|

FEEREEER

)

)

|
- Viegger.
40 o 8 g g

Power on




Delta 4110/4310A - Surge Arrester Test

[ Hookup Diagram ] Transformer - Surge Arresters Tests Number of Tests: 8

Location Serial # i i T e || oroer | Testmose | oot mAD'RECLEmS = /- Select Test
\i] [GST—GND | MOde
E [GST—GND
:E GST-GND /
3 GST-GND 321:5
:E [GST—GND UST-RB
E [GST—GND g§$g:g
= i GSTS-RB

Megger-.

41
Power on




Delta 4110/4310A - Surge Arrester Test

/l Enter Test kV

[ Hookup Diagram ] Transformer - Surge Arresters Tests Number of Tests: 8
Location Serial # Ifr Qverall ot Type Rated ORDER | TestMode Test DIRECT
Catalog Catalog ¥p KV KV =y Wats IR
28 [GST—GND
29 [GST—GND
30 [GST—GND
iy [GST—GND A
32 [GST—GND
33 [GST—GND
34 [GST—GND
35 [GST—GND
42

Megger-.

Power on



Delta 4110/4310A - Surge Arrester Test

[ Hookup @egrams ] Transformer - Surge Arresters Tests Number of Tests: 8

Location Serial # Ifr Qverall ot Type Rated ORDER | TestMode Fact DIRECT

Catalog Catalog ¥p KV KV =y Watls 54
28 [GST—GND
29 [GST—GND
30 [GST—GND
iy [GST—GND
32 [GST—GND
33 [GST—GND
34 [GST—GND
35 [GST—GND
A Hookup Tlustration - ==

43

-
g
3

Close

— Review
Hookup
Diagrams

Megger-.

Power on



Delta 4110/4310A - Surge Arrester Test

[ Hookup Diagram ] Transformer - Surge Arresters Tests Number of Tests: 8

Location Serial # Ifr Qverall ot Type Rated ORDER | TestMode Test oiRecT
Catalog Catalog ¥p kv kv mA Watts - /. Run a teSt

GST-GND | —
/

——

Connection and Measurement
GST-GND Screen same as Overall Test

|
i

GST-GND

GST-GND Review measurement
information

\

G3T-GND

G3T-GND

=

GST-GND

@U@ﬁ@@@&

o, MUADARA _ = R —

I
Found DELTA Unit(s). Measurement Overview

it e o = comect,Press CANCEL 0 go bock
Select the unit you nould like to connect to and press "Comect”. e START butrs o shart e teaie.

Tree e e T T or ek sboust hana hack., Seect ane of the tests befon andpress the Hookup Thstiaton” bution
Enter the IP address (default IP is 152.168.0.99).
Enter the COM port name (ex. COM4] TestMode  Sugpresson Frequency Voltage  Powsr Factr Curent Cipsctance Watis

oH

Serial N Information e

Enter the address/port (ex. IP: 192.168.0.98 or USB: COM4)

Megger
Always connect to this unit a

Automsticaly coss the daiog when messrementis) compieted successflly

44 Smulate i comect | [ cancel STRT D Hookun Resmmnce inducir | | Mesarement — Power on

Duseten Belervcrg Informaton




Delta 4110/4310A - Hot Collar Test

Bushing Hot Collar Tests

o ST I A— - —M Designation
based on
Bushing
Nameplate

[
[
[
[
- % = —M Enter:
|
[
|
[

36 H1 GST-GND 10.00

a7 H2 GST-GND 10.00

38 H3

39 MNIA

40 X1 GST-GND

GST-GND 2.00 Serlal #
GST-GND 200 Sk“"t #

GST-GND

42 X3

43 X0

45 GST-GND

Megger-.

45
Power on




Delta 4110/4310A - Hot Collar Test

Bushing Hot Collar Tests
Trjgt Dsq Serial # Skint# Test Mode Testkv — DIRECT — R Select Test
% | M1 [ GST-GND 10.00 M Ode
77 | He [ GST-GND 10.00
38 | M3 [ GST-GND 10.00 UST-R
3 | N GST-GND 5.00

| o UST-B
40 | x [ GST-GND 2.00 UST-RB
41 X2 [ GST-GND 2.00 GST-GND

GSTg-R
42 | x3 [ GST-GND 2.00 GSTg-B
43 | xo [ GST-GND 200 GSTg-RB
a4 [ GST-GND
45 [ GST-GND
Megger-.
46

Power on




Delta 4110/4310A - Hot Collar Test

Bushing Hot Collar Tests

=t | bsg Serial # Skirt # Test Mode Test kv — ot e R /. TESt kV baSed
on Nameplate

36 H1 GST-GND 10.00

a7 H2 GST-GND 10.00

38 H3 GST-GND 10.00

Can be manually entered

39 MNIA GST-GND 10.00

_.
GST-GND 2.00

40 X1

42 X3 GST-GND 2.00

43 X0 GST-GND 200

GST-GND

45 GST-GND

s
s
s
[
s
41 x2 [ GST-GND 2.00
s
[
[
[

Megger-.

47
Power on




Delta 4110/4310A - Hot Collar Test

Bushing Hot Collar Tests
=t | bsg Serial # Skirt # Test Mode Test kv — DIRECT — R B Run a test
36 | H1 [ GST-GND 10.00 | —]
- [ GSTMW Connection and Measurement
38 H3 KST—GND 10.00 Screen same as Overall Test
39 ﬁ/ [ GST-GND 10.00
—@— .
o 1 [ T 500 _Rewew measurement
information

a1 | x [ GST-GND 2.00
2 | xa [ GST-GND 2.00
43 | xo [ GST-GND 2.00
44 [ GST-GND
45 [ GST-GND

L AIABOAR e EE— =

\

48 e ol o matr | = [T aca e Power on




Delta 4110/4310A - Exciting Current Test
EXCITING CURRENT TESTS Number of Tests: 33 'E';i’:gkrl;?n

CONNECTIONS:]  PHASEA Enter connection |UST-R PHASE B Enter connection |UST-R PHASE C Enter connection [UST-R

TEST| LH/ EQUV_10KV__[TEST| L)/ EQUIV_10KV__[TEST| L)/ AT —H Enter tap

DETCILTC L kv | C(F) | ™ [ma [ wams | &V | CeR) | ™ Mo Twa — e T ] R

+— information

Megger-.

49
Power on




Delta 4110/4310A - Exciting Current Test
EXCITING CURRENT TESTS Number of Tests: 33 'E';i’:gkrl;?n

CONNECTIONS: |  PHASEA Enter gonnection |UST-R PHASE B_Enter ognection |UST-R PHASE C Epter connection | UST-R .
peTe| e [TEST | LS | EQUIV. 10KV TTEST[ L(H)/ . |_EQUV TOKV_ITesT| L7 [ ECoTTToRY nter ase
v | cER) | M mA | Watts | kV | CEF) | ™ mA | watts | kV | C@F) | ™ mA | watts | IR

Connections

H1-H3, H2-H1, H3-H1, etc

Megger.

50
Power on




Delta 4110/4310A - Exciting Current Test

. Hookup
EXCITING CURRENT TESTS Number of Tests: 33 Diagram

CONNECTIONS:[  PHASE A Enter connection  |[UST-R PHASE-B—Enter cannection  [UIST-R onnection [UST-R @-—]
erel o [TEST[ L7 R EQUIV. 10KV __[TEST| L(H)/ . EQUIV_10kV__[TEST| LH)/ N EQUIV. 10 kV :. SeleCt TeSt
kv | C(F) | M mA Watts | KV | CF) | ™ mA Watts | k¥ | C®F) | ™ mA Watts | IR

Mode

Each phase can use a
different test mode

Megger-.

51 Power on



Delta 4110/4310A - Exciting Current Test

. Hookup
EXCITING CURRENT TESTS Number of Tests: 33 Diagram

CONNECTIONS: PHASE A Enter connection \[UST-R PHASE B Enter connection |UST-R PHASE C Enter connection \[UST-R
beTel LT TEST L(H)/ A EQUIV. 10 kV TEST L(H)/ A EQUIV. 10 kV TEST L(H)/ A EQUIV. 10 kV % Te St kV based
W | cER) | M mA | Watts | KV | CER) | ™ mA | watts | & | C®F) | ™ oA —Tmaes | R

1T on Nameplate

T | L — //

Can be manually entered

1
\
’
R

Megger-.

52 Power on



Delta 4110/4310A - Exciting Current Test

Hookup
Diagram

E\S/-lli—’HASI;l(_z:)’:/)Enter ::nectoniéﬁ\?:i\;s :\. ReVieW
Hookup
Diagrams

Number of Tests: 33

EXCITING CURRENT TESTS

CONNECTIONS: PHASE A Enter connection ‘[UST—R
EQUIV. 10 kV
TEST L(H)/ mA TEST L(H)/ mA

DETCILTC | v | c(oF) mA | Wats | KV | C(pF)

PHASE B Enter connection |[UST—R
EQUIV. 10 kV
mA Wal

Diagram will change if Y
selected for Primary

Settings

Primary DELTA Winding Excitation

Test Mode: UST-R, Freq Variation

Connect

Phase
Tested | Hy CxR Gnd

PhA (U): | HI(1U) | H3(1W) | H2(1V)
PhB(V): | H2(1V) |H1(10) | H3(1W)
PhC(W):| H3(IW)| H2(1V) | H1(1V)

_< D),
' Megger-.

Power on

Sample Connections - Phase A (U)

53




Delta 4110/4310A - Exciting Current Test
EXCITING CURRENT TESTS Number of Tests: 33 'E';i’:gkrl;?n

CONNECTIONS: PHASE A Enter connection \[UST-R PHASE B Enter connection |UST-R PHASE C Enter connection \[UST-R
TEST] L)/ EQUIV. 10KV __[TEST| L(H)/ EQUIV_10kV__[TEST| LH)/ EQUIV. 10 kY /. Ru n a test
DETCILTC L kv | cef) | ™ A [ wats | & | CP | ™ Tma | wats | & | CEA) | ™ [TmA | waws R |
47 //
/
a8 | Each phase chosen
49 — | 1+ separately
50 L —] | )
s | —— | Connection and Measurement
Screen same as Overall Test
7 5

Review measurement
information

Run on A Phase @

r "y
Run on B Phase

Run on C Phase

&
S Megger-.

o - S ——— . -
) Coma ol | e ) . Power on




Delta 4110/4310A - TIR Test

MNumber of Tests: 33

TURNS RATIO TEST

[ Hookup ]
51 | kv Ref Test
B Enter Ta
PHASE A PHASE B | ——PHASEC p
DETC LTC |VOI't_|age @_&_————%%‘ Ratio Error kv %SE} TR&IaTiE E??or kv C(;EJIIE} Tl'iar?ii E??or Informatlon
o] 52 53 54
55 —~— | 56 57 DETC Tap Label
- fﬁ‘\ - LTC Tap Label
—— H Voltage
61 62 — | 63
L Voltage
64 85 &6 \\
= o = ™—H Voltage & L Voltage
required to calculate ratio
) 99

Power on




Delta 4110/4310A - TIR Test

TURNS RATIO TEST Numberof Tests: 33
Hookup
=0 —# Review
PHASE A PHASE B PHASE C
H L Calc. Cap. Cap. Turns % Cap. Turns % H k
DETC | LTC |vyoitage | voitage |  Ratio Kol (R Kl (F | Ratio |Eror Kl @ | Ratio |Eror OOKU
& = a Diagrams
55 56 57
53 59 60
61 62 63
64 65 66
BT RO RO
A Hookup Tllustration EERE==) & Hookup Nustration eS|
"y
REF [TTR] CAP == |
[l DT ‘,0
“ =N
Phase A ~ wum% gwm
| i 4
|
‘\\l
i
PhaseB  J——1 e
|

. T Megger.

56 Phase C d
Power on




Delta 4110/4310A - TIR Test

TURNS RATIO TEST

MNumber of Tests: 33

51 | kv RefFest soakup )
PHASE A PHASE B [
DETC LTC VoI't_'age Vollt_age gaatli% RV %EE} TR&IaTiE E??or ﬁ,c(:;}/ TRatio ’E:r;;:/’ﬁr/ﬁ /TRL%E/ E??or
I
2 | o— | s | o | 54 | @1
5 56 57
58 59 60
61 62 63
G4 65 66
/7 ao &0
57

Enter Test kV

Reference Capacitor
Phase A
Phase B
Phase C

Megger-.

Power on



Delta 4110/4310A - TIR Test

TURNS RATIO TEST

MNumber of Tests: 33

51 | kv Ref Test [ Hookup ]
. @
PHASE A PHASE B PHASE C
H L Calc. Cap. Turns % Cap. Turns % Cap. Turns %
DETC LTC Voltage | Voltage Ratio RV (pF) Ratio Error kv (pF) Ratio Error kv (pF) Ratio Error
52 53 54
55 56 57
58 59 G0
61 62 63
64 65 66

58

B7

=1}

&0

acar

B Run test on
Reference
Capacitor

Connection and Measurement
Screen same as Overall Test

Megger-.

Power on



Delta 4110/4310A - TIR Test

MNumber of Tests: 33

TURNS RATIO TEST

51 | kv Ref Test [ kinokun ] Run test on
PHASE A PHASE B PH;
——
DETC | LTC VoI't_'age Vollt_age gaatli% kv %EE} TR&IaTiE E??or kv j‘;g/%ﬁ; kv C(;EJIIE} Tl'iar?ii E??or Tap + Phase
//
22| | 53 54
55 56 57
Connection and Measurement
58 = = Screen same as Overall Test
61 52 53
B4 65 66
59 Smdore_| [ oot Cancsl s o | [imnoaidos ] [ bemre— acam Power on




Delta 4110/4310A - TIR Test

TURNS RATIO TEST Numberof Tests: 33

51 | kv Ref Test 0—[ I ) ]
Turns Ratio
PHASE A PHASE B % b d
T [ I R e R asea on
o[- e 1 - K Reference

p—
s | - o Capacitor

R ~]= o \ capacitance and
: 2] T~ N Phase

= capacitance

% Error based
on Calc Ratio
and Turns Ratio

Megger-.

60
Power on




Delta 4110/4310A - Manual Test

[ Delta Control ] [ Add Row Remove Row

—HM Add f
TEST |  INSULATION TEST TEST | Test L(H) POWER FACTOR % DIRECT ooF R rOWS rO m
" Mo ’ kv Freq c MEAS. @ 20°C CORR. mA Watts th e test tab I e
D= ST

Remove rows
from the test
table

MULTIPLE QUICK TESTS

Megger-.

Power on
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Delta 4110/4310A - Manual Test

MULTIPLE QUICK TESTS
[ Delta Control ] [ Add Row ] [ Remove Row ]
D —— @ Enter
TEST INSULATION TEST TEST | Test L(H) POWER FACTOR % |___DIRECT———
NO TESTED MODE SUPPRESS. KV Freq | CAP.(pF) %VDF [ IR .
|~ ————WFAS. | @20°C | CORR mA Watts
—— : : nsulation

QL 1 @&— UsiR Freq Variation

information

Megger-.

62 Power on




Delta 4110/4310A - Manual Test

MULTIPLE QUICK TESTS
[ Delta Control ] [ Add Row ] [ Remove Row ]
: — M Select Test
TEST INSULATION TEST suppress, | TEST | Test L(H) POWER FACTOR % DIRE ’O/E)F’ R
NO TESTED MODE - kv | Fre CAP.(pF o
’ _L——ME#?.—"W— CORR. mA Watts M Od e
QL 1 [ UST-R W

Megger-.

63 Power on




Delta 4110/4310A - Manual Test

MULTIPLE QUICK TESTS
[ Delta Control ] [ Add Row ] [ Remove Row ] S |
INSULATION TEST TEST | Test L(H POWER FACTOR % _ﬂ&——// . e e Ct
No' TESTED MODE SUBRIRESS: KV F?esq CAFE.(F)3F) wee—T BT comm -~ o %VDF [ IR S u re SS I O n
— | PP

QL 1 [ USTR J[ Freq Variatiﬁ

mode

Megger-.

64
Power on




Delta 4110/4310A - Manual Test

MULTIPLE QUICK TESTS
[ Delta Control ][ Add Row ][ Remove Row ]
: — M Enter Test kV
TEST INSULATION TEST TEST | Test L(H) POWER FACTOR % DIRECT __————]
NO TESTED MODE SUPPRESS. | kv | Freq | CAP.(bF) 27 || IR
MEAS. | @20%¢—CORR. mA Watts

QL 1 [ UST-R J[ FreqVariaon | @1 |

A single test will be run at the
Test kV, followed by 250V
DFR sweep (default setting)

Megger-.

65 Power on




Delta 4110/4310A - Manual Test

MULTIPLE QUICK TESTS
[ Delta Control ] [ Add Row ] [ Remove Row ] E t T t
TEST INSULATION TEST TEST Test L(H) POWER FACTOR % DIRECT 0// . n e r e S
NO TESTED MODE SUPPRESS. KV Freq | CAP.(pF) RS - = v~ %VDF [ IR F re q u e n Cy

—
QL 1 [ USTR J[ Freq Variation o— |

Settings will be used if no
frequency entered

Megger-.

66 Power on




Delta 4110/4310A - Manual Test

MULTIPLE QUICK TESTS
[ Delta Control ] [ Add Row ] [ Remove Row ] E
INSULATION TEST TEST | Test L(H POWER FACTOR % DIRECT /. n te r
* TESTEP MoPE S e F?esq CAFE'“)’F) MEAS @20°C | CORR mA W w/m/ C O rre Ctl O n

QL 1 [ UST-R J[ Freq Variation L

Factor

Megger-.

67 Power on




Delta 4110/4310A - Manual Test

MULTIPLE QUICK TESTS
[ Delta Control .J[ Add Row ] [ Remove Row ]
™ — B R test
POWER FACTOR % N | u n a es
TEST INSULATION TEST TEST | Test L(H) o h—DREC—T—
NO TESTED MODE SUPPRESS. [ “kv' | Freq | CAP.(pF ; 27 || IR
I s MEAS. | @20°C | CORR. %\ Watts

QL le— | TW Freq Variation \ Connection and Measurement

Screen same as Overall Test

Review measurement
information

Test can also
be run using
Delta Control

Measurement data will appear
in PowerDB form when Delta
Control is closed

Megger-.

68 Power on




Delta 4110/4310A - Overall Test ITC

Multiple v TRANSFORMER OVERALL Hookup Temp Corr. TRANSFORMER OVERALL Change Temp.
Test TEST SET UP Diagram Table TS Corr. Table

- - S —
Test | Insulation Test TestLead Connections | rpgy Capacitance POWER FACTOR % DIRECT %VDF R \. ( h an g e I e I I I p

DFR
Mod
No. Tested oce HV | Red | Blue | Gnd kv C (pF) Measured @ 20°C | Corr Factor mA Watts

1 | cyg+ cp |asTonD| H | L 6 | 10.00 COI’I’ Table to
2 Cug |GSTeRB| H | L G | 1000 | 3¢ ITC

3 ChL USTR | H | L G | 1000 | 9§

Overall Individual
Temperature Correction
provides a correction factor
specific to a particular
transformer, which is more
accurate than the temperature
correction table

Megger-.

69 Power on




Delta 4110/4310A - Overall Test ITC

Multiple TRANSFORMER OVERALL Hookup TRANSFORMER OVERALL Set Individual
Test TEST SET UP Diagram ITc TEST RESULTS Temp. Corr.
Test Insulation Test Test Lead Connections | roqp Capacitance POWER FACTOR % DIRECT %VDF R \. S e | e Ct S et

DFR
Mod
No. Tested oce kv € (vF) Measured @ 20°C | Corr Factor mA Watts

HV | Red | Blue | Gnd

1 | cpg+ ChL |GSTGND| H | L G | 1000 IndIVIdual
2 Cuc |GSTeRB| H | L G | 1000 | 3§ Temp. Corr

3 CHL UsTR | H | L G | 1000 | 3
Requires Oil Temp from
Nameplate
OIL VOLUME GAL Requires Ambient Temp from
Header
OIL TEMP < paTE 10/29/2018 Ambient T thered f
mbient Temp gathered from
MPEDANCE * AMBIENT TEMP. Delta automa‘?ic%lly if not
HUMIDITY % populated
Meggen
70

Power on




Delta 4110/4310A - Overall Test ITC

Multiple TRANSFORMER OVERALL Hookup TRANSFORMER OVERALL Set Individual

Test TEST SET UP Diagram ITc TEST RESULTS Temp. Corr.
Test Insulation Test Test Lead Connections | roqp Capacitance POWER FACTOR % 0 R R eV I eW

No. Tested Mode KV DFR C (pF) " %VDF

HV | Red | Blue | Gnd Measured @ 20°C | Corr Factor Watts
1 | C+ CuL |GSTOND| H | L & [ 1000 Connection
L~ .
o) Cuc |GSTeRB| H | L G | 1000 | $§ P Dlag ram
3 ChL USTR | H | L G | 1000 | 3
Click Continue

Individual Temperature Correction

opyr. b e

0o ee —
Yy |

. G-

Il

Continue [M Meggerm

Power on




Delta 4110/4310A - Overall Test ITC

L e

Measurement Overview

.
S e Review Test

. 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. S E t
TestMode Suppression Frequency Voltage  PowerFactor Current Capadtance Watts = I

Frequency Sweep ITC runs a DFR Sweep On CHL

A70Hz 0.250kV ~ - ~ = » .
el bl - C — Al In addition, the overall test is
weowme - - o | conducted to save time

20Hz 0.250 kv - - - -

10 Hz 0.250 kv - - - —

Click Start

[¥] Automatically close the dialog when measurement(s) completed successfully

Hookup Resonance Inductor Measurement
‘ ST ‘ Tlustration Balancing l l Information l l Beel ]
Il
I 10 He 0.250kY -

4.6416Hz 0,250 kv
2.1544Hz  0.250 kv
1Hz

m

Single Frequency

UsTR Frequency Variation 10,000 kY — - - -
Automatically cose the dia\ogwhya_ nt(s) completed successfully
E Hookup Resonance Inductor Measurement
START (F2) .—|/ Tlustration Balancing l I Information l [ EEEEET
= = ———— ———

Megger-.

2 Power on



Delta 4110/4310A - Overall Test ITC

Muitiple TRANSFORMER OVERALL Hookup TRANSFORMER OVERALL Set Individual
Test TEST SET UP [ Diagram ][ LIC J TEST RESULTS
. Test Lead Connections . o
Test | Insulation Test TEST Capacitance POWER FACTOR % DIRECT . When test
DFR %VDF R
No. Tested Mode HV | Red | Blue | Gnd kv CpF) Measured @ 20°C | Corr Factor mA Watts ’
1 | Cug+ O |osTGND| H | L G | 1000 0945 Completes
2 CHa GSTg-RB| H | L G | 1000 | 9§ 0.945 . Overa” Corr. FaCtor
3 cHL USTR | H | L G | 1000 | & | 674300 033 0.31 0945 | 211839 | 03527 | 1.00 G popu|ated with ITC
4 Ch' - Test 1 Minus Test 2 for a” rOWS
5 | Cig+CyL |GST-GND| L | H G | 10.00 T Oos—| \. CHL results
6 Clg |GSTgRB| L | H G | 1000 | 9§ 0.945 — pOpUIated
7 CHL USTR | L | H G | 1000 0.945 DFR selected and
results available in
Show DFR Results v’ Format ¥-Axls ra h
B} FREQUENCY SWEEP GRAPH g p
Che
« ChL
g
g Sl
g
FREQUENCY
Megger.
73

Power on




Delta 4110/4310A - Bushing ITC

Transformer - Bushing C1 Tests tIyB?A;tfi:r?g;r:: :ﬁi\(l)lnBFllaS(:i(:lrggom %J

Test Bushing Nameplate Test TEST Capacitance POWER FACTOR % DIRECT . e .

No. |psg| SERIAL# CAT # PF |cappF)| Mode | KV DFR | CF)  [yeasured @20°C |ComFactor| mA | Watts BVDF | R Change Temp

i wa| [ % Corr. Table to

12 | H2 [UST-R % ITC

13 [ H3 [UST-R %

14 [NA [UST-R g

15 | x1 [UST-R b4 Bushing Individual

6 |xo [UST_R % Temperature COI’I‘eC'[iOH
provides a correction factor

i [“ST'R x specific to a particular

16 |wa us< % bushing, which is more

18 [UST.R % accurate than temperature

correction tables

Megger-.

Power on
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]
Delta 4110/4310A - Bushing ITC
Hookup . Set Individual Apply C1 Correction Factor from
Transformer - Bushing C1 Tests [ ITC J { Temp. Corr. h ing to All Bushings %]

Test Bushing Nameplate Test | TEST | [Capactance POWER FACTOR % DIRECT Vo \. Select Set
No. Ipsg| SERIAL# CAT # PF | Cap(pF)| Mode [ KV CPF) | Measured | @ 20°C |ComFactor| mA | Watts | IR
n ] wre| [ % Individual
e G B Temp. Corr
13 | H3 [UST-R %
s uers % | _— Requires Oil Temp from
15 | x1 [USTR ® ] Nameplate
16 | X2 [UST-R % /
17 | xa [UST-R % Requires Ambient Temp from
18 | N/A [UST-R ® / / Header
- [”ST'R Ll Ambient Temp gathered from

Delta automatically if not

%

OIL VOLUME
/ paTE 10/29/ pOpU|ated
OIL TEMP c AMBIENT TEMP.
IMPEDANCE % HUMIDITY % M
—_— e er.
. 99

Power on




Delta 4110/4310A - Bushing ITC

Hookup
Diagram

Transformer - Bushing C1 Tests

o

Set Individual
Temp. Corr.

J |

Apply C1 Corre:
First Bushin:

Factor from
Bushings

%

Bushing Nameplate

POWER FACTOR % |

Test Test TEST DFR Capacitance %VDF
No. Ipsg| SERIAL# CAT # PF | Cap(pF)| Mode [ KV CPF) | Measured | @ 20°C |ComrFacto Watts | IR
11 | H1 [UST-R 4
7
12 | H2 [UST-R ® /
13 | H3 [UST-R %
14 [NA UST-R o
Settings @
15 | X1 Individual Temperature Correction
el Connect and Select Continue for ITC Calculatj
. y

R e
iy X3 ® _ocoeo ® ocooo /

WeoT T | S
18 [ NA L5 © 00 L o ¢ 6o //

seo-w - | | |ie-s J
19 o il % ¥ T %

: I
J. SR [ . e /
~ Primary Bushing ITC 'Secondary Bushing IT(/
Cancel |
~ -4
76

Review
Connection
Diagram
Select Primary
or Secondary
Bushing ITC

Megger-.

Power on



Delta 4110/4310A - Bushing ITC

E— Review Test

—

. Verify that the list below is correct, Press CANCEL to go back.

5 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. S E t
TestMode Suppression Frequency Voltage  PowerFactor Current Capadtance Watts = I

m

Frequency Sweep
.
USTR No Suppression
470 Hz 0250k — - -~ - I C ar

220Hz 0,250 kv - - - -
110Hz 0.250 kv - -

70 Hz 0.250 kv - -
40 Hz 0.250 kv - -
20 Hz 0.250 kv - -
10 Hz 0.250 kv - — - p

Automatically dose the dialog when measurement(s) comple| i]
Py ookup Resonance Inductor Measurement
Tllustration Balancing l l Information l l CLOSE (ESC)

Megger-.

77 Power on




Delta 4110/4310A - Bushing ITC

gigglr(:r‘r)l Transformer - Bushing C1 Tests { ITC J [ s;:mgfvci:%urf_l J [‘l:‘::tlyszliﬁl?gf: t,i\TInBZasti]ti!;fgfsTOm W]
Test Bushing Nameplate Test TEST Capacitance POWER FACTOR % DIRECT .
No. Ipeg| SERIAL# CAT.# PE | Capor)| Mode [ kv | PFRC@EF) [y cied @20°C |CorFactor| mA | watts BVDF IR . Wh en teSt
1 | H1 [UST-R % 0.970 Completes.
| [“ST'R x oo Correction factor for
13 | H3 [UST-R % 0.970 primary bUShingS
14 |NA [UST-R ® 0.970 pop u | ated
15 | X1 [u ST-R % 1.005
e = x v —  Correction factor for
0 et % o secondary bushings
18 |NA [UST-R 4 1.005 popu|ated

Requires running ITC twice to
populate correction factors for
primary and secondary
bushings

Megger-.

8 Power on




Delta 4110/4310A - Export to DTAG6

B 1 dBe OR-~

FILE HOME TOOLS HELP

After you have

a B!ﬁﬁ i | completed
R ol your tests,

H = Exportto DTAG

select
(s K ) Export to DTA6

Save in | Defta Training - @ ¥ B -
g e Give the file a
dhnge |®| delta training export.dtax 10/29/2018 12:50 ...  DTAXFile
Recent Places

= name and click
save

] r
File name: dekta training export| ./ - Save

Save as type: DTAE Files {*.dtax) '] [ Cancel ] M e g g e PIII

Power on

79




Delta 4110/4310A - Export to DTAG6

2 delta training export.dtax - DTA Pro

Test Files }/Nameplate }/Test Plan mst Summary}/ReparLs ]/® Instrument }/Preferences}’ Help /. I n D | A6
]

Open existing test plans and test results est File S e | e Ct fo | d e r
- containing

Browse Apparatus Files ]/Rece ntly Opened FiIesYDoh\e Dalahase]

Look in folder: |Delta Training @ - I include subfolders -
File Location Apparatus Serial Number  Special ID CCT Designation Tests TestDate ¥ Modified eX p O rte I e
deltatraining export. dtax MyLocanon Two-winding Transformer 1234 asseIID123 [ ¥ 1 10292018 12 10/20/2018 12:50:4

\ / DA 10.’291/2018./ PAGE 1 \. The flle WI”
AMBIENT TEMP. __ 85 Jog# job123 4 th
SUBSTATION MySubstatiol HUMIDITY 45 SSETID assetlD123 ap p e ar I n e

POSITION MyPosition TEST STATUS Pass | ISt
EQUIPMENT LOCATION MyLocation\ /
ya

B Parameters

BUSHING NAMEPLATE
__NAMEPLATE DATA Dsg | SERIAL NUM MFR. | TYPE/CLASS | kV_[AMPS]YEAR .
MFR Megger CLASS OFAF PHASES 3 Hi [+ A SOLD-PORC |1 100 1999 WI | I m atC h
SER NO 1234 COOLANT[OIL | REASON Commission H2 |2 A SOLID-PORC 1 100 [1999
YEAR 1999 TANKTYPE [SEALED ] WEIGHT __ 1000 [b 1| 13 |3 " SOLDPORC |4 100 |1999 t d f' |
Dd0 WINDING MATERIAL [Cu NiA |4 A SOLID-PORC |1 100 |1999 expor e I e
OIL VOLUME 1 ¥ |5 ABB [EF‘OXY 2 200 |1989
H1A ) OIL TEMP KL Clx |6 ABB  [EPOXY 2 200 [1989
MPEDANCE 8 % | x3 |7 A [EPOXY 2 200 [1989 M e g g e "m
80 Disgram# 3 an) WEATHER ___ Sunny  f A |8 ABB [EF‘OXY 2 200 |1989 Power on

BIL 1000000 kv




Delta 4110/4310A - Export to DTAG6

I delta training export.dtax - DTA Pro . I estS Wi | | b e
Test Files ]/Nameplat%esl Plan ]/Test Summary]/Reports ]/S Instrument %references ” Help

[Dveral.l. Test W]\ Two-winding Transformer [New Test Session | | save  |¥] [ Close m ap ped to
[Ell shing C1 v) ]\ Test List | Overall | Administration | History | Notes (By Session)| DTA6

7

(Bushingc2 4| — ] |
[Hﬂt Collar Test v}] overall 1 10/29/2018 = BUShIng Contaln Cl’ C2 and
Bushings 1 10/29/2018 [ HOt CO”ar TeStS
/. Exciting Current 1 10/28/2018 B
[Ex::l.tl.ng Current v)] ____—@ Dobleratio 1 10/29/2018 =
~ — . e | OverallOiltests mappedto
[TFR ] __@nsulating Fluid 1 10/29/2018 = |nsu|at|ng F|u|d
__® Dizgnostic 1 10/29/2018 =
: =
; &

Il Manually Entered Tests
[Su rge Arresters v> ]/ e et

Oil Overall
Test 1 Ol Test il Nameplate Summary
Overall Test o T
Chamber ol Item Count
Test2| o Test
Bushings 8
Leakage Reactance 1}
[ManualTests V) ]
Surge Arresters 9
Megger-.
81

Power on




Delta 4110/4310A - Export to DTAG6

ultinle TRANSFORMER OVERALL Hookup Temn Corr. TRANSFORMER OVERALL Chanae Temp.
Test TEST SETUP Diagram Table TESTRESULTS Corr. Table
Test | Insulation Test | TestLeadCenneciions | reqr Capacitance POWER FACTOR % DIRECT .
No Tested Mode kv | DFR C (oF) %vDF | IR
- HY | Red | Blue | Gnd Measured | @20°C | CorrFactor | ma Wats
—
1 | chyg+ Cy GsSTeND| H | L G | 1000 9.576.00 033 024 0.745 30,0903 | 04935 1.00 G
- mappe
2 CHa GSTgRE | H | L s | 1000 | 96 3,000.00 0.50 0.37 0.745 9.4249 02356 | 100 G
T
3 CHL ustTR | H | L c | 1000 | 9§ 6.743.00 033 025 0.745 211839 | o03sr | 100 G OV ral | T St
4 Ch’ - Test 1 Minus Test2 8.00 206654 | 02579 - Invalid e e
5 | cg+Ch [GSTGND| L | H G | 1000 9.578.00 033 024 0.745 300903 | 04935 1.00 G
6 Clg GsTgRB| L | H G [ 1000 3.000.00 050 037 0.745 94249 0235 [ 100 G
7 ChL ustR | L | H s | 1000 6,743.00 033 025 0.745 211839 | 03827 | 100 G
8 CHL - Tests Minus Test6 206654 | 02579 - Invalid

Overall Test Setup

Connections Tnputs Test Results Ratings

. Bz
® 0 Wylead | R Meas M'eL:;lE Insulation Testky - T mA Visms {';:) "F(g'f;"' Capacitance (pF) Ak FRANK™ Manual
1 10.000 | 075 30.090 0493 | 0328 | 0244 9578.0 Good
2 ' inding Unused cH 10.000 0.75 9.425 0.236 0.500 0.372 3000.0 _U Unrated E] Good
3 CHL{UST) 10.000 0.75 21,184 0.353 0.333 0.248 6743.0 _U Unrated E] Good @)
4 iTest1-Test2 (cakulated) CHL 100 20,665 0258 | 0125 | 0125 £578.0 Unrated u
5 10.000 0.75 30.090 0.493 0.328 0.244 §578.0 Good
6 Unusad C.10.000 | 075 9.425 0236 | 0500 | 0372 3000.0 |U| unrated [] Good ||
7 CHL{UST) 10.000 0.75 21,184 0.353 0.333 0.248 6743.0 Good z G)
&8 CHL 100 20,665 0.258 0.125 0.125 6578.0 _U Unrated E] Unrated Z_U

Megger-.

Power on
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Delta 4110/4310A - Opening a file

B T HRe OB+

FILE

al

83

]

HOME TOOLS

HELF

O= B

Mew | Oipen Save Print

-

Cpen PODEXML File
Open As Template

Save
to PD

Cpen PowerDB XML file

Form name: 93500 - PF TWO-WINDING TRANSFORMERS

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

Test Date Last Touched

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.

Delete

Close

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

&s“ New
Delete

Megger-.

Power on



Delta 4110/4310A - Opening a file

1
)| s iob123

werD

Open

SUSSTATION MySubstation HUMIDITY 45 = assetiD123

Form name: 93500 - PF TWO-WINDING TRANSFORMERS

POSTION MyPosition TEST STATUS

To view or edit a set of results,
select 3 test date and press the

B Open allows

Test Date Last Touched Open

Location

NT LOCATION

Open button
New -
To remove 3 set of resus, select 3 O to VI eW
lest date and press the Delete l I
button Delete __MAMEPLATEDATA
wem n
Preas the New button to enter . .
another set of test resuits. & i
vean____ TaNCTYRE SEAED ] . b O = O N reVI 0 u S
W om % 0 0 someone |1 [@ e
Cose 0 s [on BN
FARN FARN 0 s BEEE
’ ’ u = o - i i r e S S a n
Diagram# 3 ave B = e BN u
t .
t t .
TS (i o | e oF) s o) (e o] =3 ] [ R st ] g
ot ] = ) [ of] [ o)
ul TRANSFORMER OVERALL TRANSFORMER OVERALL
|Test L4 TEST SET UP TEST RESULTS
e | ommumon | g [ TRmeceTese
he Tesed e Red | Biue | Gad Corr Factor mA
1 | st o fesmeno] 5 | o N oz | o | mew | s [ | e
2
3
s
5 00 | 3 | zomon EEY as7 ans aus s || e
| oew fues || e | o
o
SR
—— — Vie er
o | omm - @
Test1 | oiTem | WSTR | L | # s | e
84 Fow T
| oo [uers ] = e | tom Power on




Delta 4110/4310A - Opening a file

oaTE_10/29/2018 1
SUBSTATION MySubstation HUMIDITY = ASSETID assetiD123
Form name: 93500 - PF TWO-WINDING TRANSFORMERS
B — ew creates a
0 view or edit 3 set of results,
select 2 test date and pressthe lesaty zzstilouched Cpen souPveTiocaTon  MyLocation
Open button.
New
To remove a set of resukts, select
test date and press the Delete Delete MAMEPLATE DATA
button. = E——
Press the New button to enter sERND COOLANT [ | REASON Commissin = N N .
e within the file
Close
raTeD | s [Morema | crameer | T .
e ; copied over
TS overmrest o | [eemaet H) o R [ereamesn B [ e ] [ Fessiousie Tesivoteers |
o R B %) e K e ) [ S Test data is blank, ready for a
TRANSFORMER OVERALL - TRANSFORMER OVERALL
[Test & TEST SET UP Dagam b TEST RESULTS [_Em?m neW Set Of results
e Testd e R [ one [ o wezzured | @20 Cor Factor m
z Cuz
-
4 T
:
5 cie  fastems| L | = e | nm | &
B P
W | e FR— M
SESEInE egger.
85 on 5
=z | G [k Power on




Delta 4110/4310A - Opening a file
Open PowerDB XML fil & After a new

Form name: 93500 - PF TWO-WINDING TRANSFORMERS test is Saved, It
[ o= will show in the

To view or edit a set of results,

select a test date and press the Test Date
0 tlLl'tt . [1./29 .20 ::: :::. ':::. ) |_"' b -
o L New list when the
1042942018 1042942018 2:58:05 PM
To remove a set of results, select 3 flle |S O ened
test date and press the Delete
button. Delete @ p

Press the Mew button to enter \. H Ig h | Ig ht a

ancther set of test results.
date and select
Close Delete to
remove it from
the file

Megger-.

Power on
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Delta 4110/4310A - 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-.

87 Power on
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Delta 4110/4310A - PowerDB Pro

FILE JOB ASSET

File

Job

Region  ~* Job Num...

P |l Pl
Mot Specified
Mot Specified

88

Histarical
H_PDBLITE

RESULT

52 Copy
[, Paste

Edit

¥ DateCre.. ¥ DateCo..
£ =l P«

10/30/2018
8/16/2007

COMPLIANCE

TREMD GRAPH

:QJ Property Changes

Madify

¥ LastTou..

10/30/2018
10/30/2018

FORM LIBRARY USER ACCOL
&
¢
¢
Custome... ¥ Descrpti... ~ Jobl
call> Ll £l
<Nones System Job: ...
<Nonex System Job: ...
8 5
(13 plel] ASSET RESULT COMPLIANCE
¥ 53 Copy
(8 Paste
File Edit
Asset List
Region  ~ | Asset Form > Asset D
D |« L2 R Bl

Not Specfied  93500-PF ... 93500-PF ..

Not Specfied  93500-PF ... 93500-PF ..

Not Specfied  93500-PF ... 93500-PF ..

Not Specfied  93500-PF ... 93500-PF ..

Not Specfied  93500-PF ... 93500-PF ..

Not Specfied  93500-PF ... 93500-PF ..

Not Specfied  93500-PF ... 93500-PF ..

Not Specfied  93500-PF ... 93500-PF ..

Open a job
or
Open an asset

Double click to open

TREND GRAPH

Modify

| Owner -

2l 0

Megger
Megger
DTA 6 Import...

Megger-.

Power on



Delta 4110/4310A - PowerDB Pro

FILE 10B ASSET RESUL

ER Add to job

Addt'ﬂ Attach Documerr

[3 aste s m Select Owner or
Selectec Field Service Report
Baj Maintenance Report | enter neW

i Cover Page
e T u Select
<Insert Test Form

Enter or Select a Owner Enter or Select a Site Select the Tests to Perform .
abe 40000 - TRANSFORMER = l \t I h I S Leve I >
DTA B lmport Example 30511 - MICROHMMETER MEASUREMENTS - DLRO 10%
Megger 90512 - MICROHMME TER MEASUREMENTS - DLRO 200500

90515 - MICROHMMETER MEASUREMENTS - DLRO 10HDX

91510 - PF MISCELLANEOUS EQUIPMENT . Select forl I I 93500
91515 - PF BUSHING

92500 - PF AIR-MAG CIRCUIT BREAKER - .
92510 - PF OIL CIRCUIT BREAKER

92520 - FF $F6 DEAD TANK. CIRCUIT BREAKER - WO - I n I n g
92625 - PF SFE LIVE TANK CIRCUIT BREAKER

92529 - PF SFE LIVE TANK CIRCUIT BREAKER

i T Transformer
) Select Finish

I

42610 - OCR COUNTER
FF T

94600 - PF THREE WINDING TRANSFORMERS
SEEAN - PF ALITN TRANSFNRMER WITH TERTIARY.
« m

Show Al for Instumert Current Transtomer -
Group by Type Only
Normal (Grouped by Family,/ Type)
Owner  Delta Training St <Insert Test Form At This Level> Show Al
| Prefered Forms Asset Name: 93600 - FF TwO-WINPATIG TRANSFOF

Megger-.

Power on
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Delta 4110/4310A - PowerDB Pro

Do you want ta open

— M Select Yes to open
(=& the form

&z HB 2] Job: H_PDBLITE, $3500 - FF TWO-\WINDING TRANSFORMERS - PowerDB Pro INSTRUMENT TO

PowerDB

A 0B | ASSET  RESULT  COMPLIANCE  TRENDGRAPH  FORMUBRARY  USERACCOUNTS  TOOLS  DATABASE  HELP  INSTRUMENTCON

9 dacony ® &= @ rooue M4 >y
[ save to POF - [793500 - PF TWO-WINDING TRANSFO... ~
Job~ Attach Document X Delete Job List [£793500 - PF TWO-WINDING TRANSFO... ~ . .
appear In the list
Selected Job
(=23 Job: H_PDBLITE
Qo under the owner

(=2 Owner. Delta Training
55500 pr Two-wihions TransroRvERS] ey
(23 Ovwner: DTA6 Import Example
(21 Ovner Megger
(523 PDB Documents
(L] Field Senvice Report

Saving the form

OWNER Delta Training .
sie will show the test
SUBSTATION date in the
B HdHEB% (5 Job: H_PDBLITE, 10/30/2018 - Rev: Default Administrator - 10/30/2018 1:31:18, = PowerDB Pro INSTRUMENT TOV
Q| ®eine 3 Copr = 53500 - PF TWO-WINDING TRANSFO, 44 »D
rarg| BevctoPOr @ @ _poBure -
Job~ K Delete | |’ MarkResult As... ~ Job List [793500 - PF TWO-WINDING TRANSFO... ™
e o Moy Nawgation History
Selected Job

{5423 Job: H_PDBLITE
{2 Owner: abe
2423 Owner: Delta Training
B 93500 - PF TWO-WIN
10/30/2018
(3 Owner, DTAG Impart Exemple
{2 Owner: Megger

12y PDE Documents L
{22 Field Service Report OWNER Delta Training

OWER ™

RANSFORMERS

SITE

Megger.

Power on
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Delta 4110/4310A - PowerDB Pro
New Result

B B O0R- Job: H_PDELITE, 9350
FILE JOB ASSET  RESULT COMPLIANCE TREND GRAPH TO add new
. "g H
s - v PO test data, right
Instrument Sim Simulate Abort 1
Setup Mode Contact  Test CIICk On the
Settings Test Controls form and
Selected Job 13
=423 Job: H_PDBLITE select Open
- Owner: abe New Results”
Ela Owner: Megger
L7 10/27/2018 e Similar to “New” in PowerDB
Ela PDE Documents Open Mew Results Lite
.| Field Service Report Add to Job 9

Megger-.

Power on
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Delta 4110/4310A - PowerDB Pro
New Result

B H B = E = Job: H_PDELT
FILE JOB  ASSET  RESULT  COMPLANCE After Saving,
S v two results will
Tseton Mode Contact Tert appear in the
Settings Test Controls database
Selected Job

=23 Job: H_PDBLITE
+[:| Owner: abc
23 Owner: Megger
- =B 93500 - PF TWO-WINDIN
: -7 10/27/2018
: .[f7) 10/2972018
-2 PDB Documents

Megger-.

Power on
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Delta 4110/4310A - PowerDB Pro
Trending

Z HB 5 Job: H_PDBLIT
FILE 108 ASSET RESULT COMPLIANCE 1
Q Gacopy | B rrop

B save to poF [ Poste

Addto
Job Attach Document % Delete
File Edit
Selected Job.
£33 Job: H_PDBLITE
- (2] Owner: abe
£ 23 Owner: Megger
=B 93500 - PF TWO-WINDING TRANSFORMERS.
7 1072772018
10/20/2018
10/30/2018

Multiple * TRANSFORMER OVERALL Hookup Temp Corr. TRANSFORMER OVERALL
Test TEST SETUP Diagram Table TESTRESULTS
Test | Insulation Test Test Lead Comnedlions | pzgr OFR Capacitance POWER FACTOR % Equivale
. Mod
No Tested o4 'hv [ Rea | Bive [ena| <V C (pF) Measured | @ 20°C | Corr Factor
1 CHg + CHL |GST-GND| H L G 10.00 1,000.00 0.47 0.35 @] 0.745 10.0000
View/Trend Historical Data
2 CHG GSTg—RB H L G 10.00 ﬁ Define Trend Comparisan Filter

Clear Trend Comparison Filter

Toggle Flag As Error (Red Fent)

3 ChL USTR | H | L G | 1000 | 3 Copy Tabie
Copy Partial Table
4 ChL' Test 1 Minus Test 2 T (e
Settings
| | | Paste Last Test Data
A PN P T Al innn =
93

To trend a
result, you
need multiple
tests

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

Megger-.

Power on



Delta 4110/4310A - PowerDB Pro
Trending

Multiple * TRANSFORMER OVERALL Hookup Temp Corr. TRANSFORMER OVERALL
Test TESTSETUP Diagram Table TEST RESULTS
Test | Insulation Test TestLead Comnections | ooy DER Capacitance POWER FACTOR % Equivale Select
Mod
Ne. Tested oce HV | Red | Blue | Gnd kv C (pF) Measured @ 20°C | Corr Factor V /T d
1 CHg + CHL [GST-GND | H L G 10.00 1,000.00 0.47 0.35 0.745 IeW ren
View/Trend Historical Data - -
Define Trend Comparison Filter H t I D t
2 Chg |GSTeRB| H | L G | 1000 | $§ e, ISTOriCca ala
Toggle Flag As Error (Red Font)
3 ChL USTR | H | L c | 1000 | 9 Copy Table
Capy Partial Table
4 Chl' Test 1 Minus Test 2 e IRIEEEY
Settings - -
Paste Last Test Data
A VN P I AR B D e Historical data
View/Trend Historical Data (PF_20_1) x

Number Of Points: Minimum: Maximum: Average: Standard Dev:

. .
for this test will
3 o 0 .
This Asset 3 0301 0.350 0323 0.020 ./Wﬂ/ b d | d
DataPuint  TestDaler  User Plar: Substation:  Pashior: Ecuipmert e ISp aye y

0.350 10/30/2018 Meqgger 93500 - PF TWOAINDING L]
03s 10/29/2018 Meqgger 83500 - PR TW0AWIND)

-
0.301 10/27/2018 Meqgger 53500 - PR TWwO. DING T WI t h a g rap | l

036 | 4
032 |- —/

0.28 |- T

o 1‘ Megger-.

Copyto Clipboard Power on

Al Assets: 3 0.301 0.350 0323
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Delta 4110/4310A - PowerDB Pro
DTA6 Import

8o H B = B = )

FILE JOB | ASSET  RESULT  COMPLIANCE Add a form that
Q 23 copy ELP matches the
pdato B SVEROPOF | [ Paste asset to be
Job = Attach Document | X Delete )
imported
Selected Job
=43 Job: H_PDBLITE Two-winding
-0 Owner: abc Three-widing

23 Owner: DTA 6 Import Example

o8 93500 - PF TWO-WINDING TRANSFORMERS ete

Megger-.

9% Power on




Delta 4110/4310A - PowerDB Pro
DTA6 Import

B HB B Job: H_PDBLITE, 93500 - PP TWO-WINDING TRANSFORMERS - PowerDB Pro INSTRUMENT TOOLS -
FILE JOB | ASSET  RESULT  COMPLIANCE  TREND GRAPH  FORMUBRARY  USERACCOUNTS — TOOLS — DATABASE  HELP  INSTRUMENT CONTROL W I t h th e fo r m
Q Gacopy B Property Changes @ = [793500 - PF TWO-WINDING TRANSFO... 44 » Pyl <ViewAllo || <SelecFitter | (@gf nﬂ s mport... »

& saveto POF [, Paste il [793500 - PF TWO-WINDING TRANSFO.. ™ 'd [y Bxport.. v

Add to Properties | View - Trend

Job Attach Document | X Delete Job List 93500 - PF TWO-WINDING TRANSFO... ¥ bata | W& O e n S e e C
File Edit Modify Navigation History Region/Sort/Filter Options Synch Options ]

Selected Job

= T INSULATION TESTS
- S st 7 TWO-WINDING TRANSFORMERS Import

Select Import
Doble DTA
Import AVTS Data (Open Jab)... 5_0/6_0 Data

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

Import Caba Win Data (Open Jab]..

Import PdbXml (Open Job]...

Import PdbXml (Open Form)...

Import PDC Data (Open Job)...

Import TIH2E Data (Open Job)...

Import Weidmann Data (Open Job)..

Import SDMyers (Open Job}...

Import CSV Data (Open Form)...

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

3

I Import XML Data (Open Job)..
7 r
Import Proactiv Data (Open Job)... Megge a

Import Restore Data (Open Job).. L Power on
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Delta 4110/4310A - PowerDB Pro
TA6 Import

- @ Select the file
you want to

import

Select Open

Unknawn impaort tags are automatically copied ta the clipboard

|F wiow wish ta view the unknawn impart tags please paste the contents of the
clipboard into the editar of yaur chaice.

Date range for data in the active job
[] Impart all data as historical

[7] Specity a range for the current job

All data which fallz outside this range will be considered historical. b
s Open =

4

Look in . DTA Import Example 7 @7 E-

Data Betwesn

= Name Date modified Type
e = Import Example.dtax 10/30/2018 %:43 AM  DTAXFile

Recent Places

|

Desktop

I o I
w=all

Libraries

gy

=

Computer

I ‘.\, 1
] [ Y
Network

f File name: port Example. dtax] - Open I
[ Flesofpe:  [Alfiles (url “mdk.” diax) <] [ caned ||l M e g g e "m

Power on
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Delta 4110/4310A - PowerDB Pro
DTA6 Import

PowerDE - Import File Selection

Select OK

Map Wame: DtaBTagMap . Walt for I m po rt
Unkrmonyr imnport tags are automatically copied ta the clipboard, tO CO m p | ete

I wiu wizh o views the unknown import kags please paste the contents of the
clipboard inta the editor of your choice.

Flename:  C:3zershkpetroff D ocuments\DTA Import Example

[rate range for data in the active job
[ Impart all data az historical

[7] Specify a range for the curent job

All data which fallz outside this range will be conzidered historical.

Diata Between

QK Cancel

Megger-.

Power on



Delta 4110/4310A - PowerDB Pro
DTA6 Import

FILE JOB ASSET RESULT COMPLIANCE TR . Verify TeSt

Two-winding Transformer Te Q 53 Copy 8, Proper

& save to POF [ Paste DateS Were
Add to
= Job~ Attach Document )( Delete

— imported

Test Files ¢ Nameplate | T

Selected Job
Date —a Job: H_PDBLITE
J05/2017 09:43: +[:| Chwner: abc - -
o 723 Owner: Delta DTAS Import PowerDB lists test dates in

10/13/2016 12:51:30 PM

5B 93500 - PF TWO-WINDING TRANSFORMERS
-7 4/11/1996

08/24/2015 (9:55:34 AM

ascending order

06/26/2013 07:08:00 AM 7 5/24/1999
| 02/24/2011 08:21:48 AM 7 1/29/2000
02/01/2011 0%:44:33 AW 2 74772000
09/22/2010 09:23:25 AM 942172000
08/17/2010 10:32:06 AW -7 10,/24/2000

7 1/28/2002
[P 4/1/2003
7 6/7/2004
7 8/4/2005
7 10/4/2005

04/30/2007 12:57:58 PM

10/04/2005 12:07:43 PM

08/04/2005 08:08: 15 AM

D6/07/2004 03 20:57 AM

04/01/2003 08:12:36 AM 57 4/30/2007
01/28/2002 10:15:01 AM [F7 8/17/2010
10/24/2000 12:00:30 PM L 9/22/2010
09/21/2000 02:49: 11 AM 7 241/2011

07/07/2000 03:30:00 PM - 272472011

01/28/2000 08:39:05 PM -7 6/26/2013 M

05/24/1999 03:40:00 PM B 8/24/2015 e g g e PIII
P 10/135/2016

3 4/5/2017 Power on

O4/11/1596 10:28:15 AM
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Delta 4110/4310A - PowerDB Pro
DTA6 Import

Two-winding Transformer Nameplate

Company and Location

m Verify

Company ‘American Electric Power Corp. Location MOBILE WH8553 El
Division MobilefMobile Special ID 13527
Nameplate
Serial Number Windings Gonfiguration
# of Phases Three High Voftage Deha Low Voltage Vive -
Information
Class OAJFAfFOA
Manufacturer Westinghouse Electric
ignation WH8553
0l Vo 1964.0 UG I~ ol T3ofi7
Weight 74100.0 - Prev Next Prav Net
BIL 450.0 kv Phase: Configuration based on windings.
Internally Connected NAMEPLATE DATA
s B e MFR  Westinghouse Electric CLASS OA_FA_FOA PHASES 3
l of Mir 1981 ] Tank Type N2 Blanket |z| - -
TG T i Il SER NO COOLANT REASON
| Qo 1m0 ] 7= | YEAR 1981 TANK TYPE WEIGHT __ 74100
TR L =] F -

WINDING MATERIAL

H. Dy1 Xa
3
OIL VOLUME __ 1,964
*q TEMP 13 C
H1 “} 4
3

IMPEDANCE %

WEATHER Sunny
BIL 450 KV

Diagram #L(ANS‘)

VOLTAGE (kV) # TAP
IIVA |RATEDI| 1apg |NOMINAL| CHANGER | <TG
PRIMARY 20 | 8301 5 3 DETC
| SECOND 20 (152637 1 || OLIC ]

Megger-.

100
Power on




Delta 4110/4310A - PowerDB Pro
DTA6 Import

B Verify Test

Overall Test Setup

Connactions Inputs Test Results. Ratings Notes
Bl=
Red Measure . o PG N
& HVlesd — e Tnsulston Teskv ST mA Visms o 5 - Capacharce (5F) sk FRANK™ Manal D at a
N

1 CH+CHL 10.024 1.00 34115 1.146 0336 0.337 5049.2 Unrated v U
177 ER S A ] 10005 100 071 0342 | 033 0337 26979 (@ Good L] unrated u

3 CHL{UST) . 10.005 1.00 23.840 0.797 0333 0.334 6350.2 @ Good E] Unrated | U

4 Test 2 (cakeulated cHL 100 23944 | 0804 | 033 | 0337 63512 Unrated [+ [U O d . d t -

s Do o | oo | s | am | o | | e vaes Bl pen corresponading dates In
@3] 5 v winding | v Winding | Unused © 100% 100 | 3357 1487 0% 047 8062 @ Good | Unmted [JIU DTA d P D B t H

7 CHL{UST) . 10.003 100 23.936 0.793 0331 0.332 £349.1 Unrated |» U an oWer 0 Verl

8 TestS- Test6 (cakulated cHL 1.00 23547 0804 | 033 0337 83521 (@ Good o] Unrsted [v[U

data imported correctly

Winding without Attached Bushing Calculation

of 1.00 6.183 0.143 0.232 0.233 1640.1 Unrated
a 100 3L803 | LA01 | 0441 | 0.442 8435.8 Unrated [v] U

Test [Overal JA® Session Date [4/5/2017 2:43:30 AM <) (4] (p] 200f20 [ FRANK™ Lve

[Multiple x TRANSFORMER OVERALL [ Hookup || Temp Corr. 3 TRANSFORMER OVERALL Change Temp.
Test TESTSETUP Diagram Table TEST RESULTS Corr. Table
[ E— _ Test Lead Comectons | 1rar oo | Gavscianca FOWER FAGTOR % Ewaon @ 0w [ 1
No. Tested Vode "y | Rea | Biue [Gna| XV C (P Measured | @20°C | CorrFactor | mA Wats | Auto/Man
1 | Cyg* Cy |GSTGND| 1 | L 6 | 1002 9,049.17 034 03 1003 | 341149 | 11461
2 Chg  |GSToRB| H | L 6 | 1000 $§ | 26970 034 034 1003 | 100711 | 03422 6
3 [ usTR | H | L 6 [100 | 3 | 635018 239399 | 07969 G
CHL' - Test 1 Minus Test 2 6,351.25 239439 0.8039 - Vahd
L 5 | cig+cy |GsTanD| L | H c | 1004 15,258.32 0.40 040 1003 | s7s220 | 23012
cg |csteRB| L | B G K | soss 045 045 1003 | 33s7ez | 14974 G
7 CuL UsSTR | L | H ¢ | 1000 6,340.11 230358 | 07932
CHL Test5 Minus Test& 6,352.08 239467 | 08039 Valid M e e r
R}
101 ) Cue' Ciyg Minus H Bushings 1,640.00 61830 | 01434
F Power on
10 g 6 Minus L Bushings 843584 318028 | 14010




Delta 4110/4310A - PowerDB Pro
DTA6 Import

Multiple TRANSFORMER OVERALL [ Hookup || Temp Corr. TRANSFORMER OVERALL Change Temp. -

Test x TESTSETUP Diagram Table TEST RESULTS Corr. Table . re n d I n
Test | Insulatian Teu | TethesdComectons |ygst || Copacitance POVER FACTOR % Euaemgrowy [ [ o I g

No. Tesied Mode " T Red | Biue JGna| ¥ C (R Measured | @ 20°C | CorrFactor| mA Watts Auto/Man

. .
1t | cug+ ow [esTenn| v | L G | 1002 904917 034 034 1003 | 341140 | 11489 I m med Iately
2 Che GSTgRB | H L G | 10,00 x 2,697.93 034 034 1.003 104711 0.3422 G
.
3 Ch ustR | H | L 6 [1wor | 3@ | easors 03 033 1003 | 239399 | 07969 6 aval Iab I e after

on - R mows | osom ! vaia
o | coo-on |ostomo] o | n o | o R . . I T R |mp0rt
View/Trend Historical Data (PF_20_3) X
6 Cle GSTgRB| L | H G
Number CFf Points: Minimum: Mapdmum: Average: Standard Dev N-Sigma:
. St bt I © All Assets: 14 0270 0.430 0337 0.060 3000
O Test 5 Ninus Test & This Asset: 14 0270 0.430 0.337 0.060 nght click and select
Che' Chyg Minus H Bushings D ata Point: Test Date: User. Plant: Substation: Position: Equipment: i Vi W Tr n HI ri | D
8 : 0334 47542017 Dekta DTAS Import 93500 - PF TwO-WINDIN - e / € d storica ata
il e i Minus L Bushings 0.33% 8/24/2015  Delka DTAE Import 9300 - FF Tw/O-WINDIN
03 B/26/2013  Dekta DTAE Import 93500 - PF TwO-MWINDIN
0310 24142011 Deka DTAS Import 93500 - PF TwO-WINDIN
0310 9/22/2010  Dekta DTAE Import 93500 - FF TwOMWINDIN
0320 8M7/2010  Deka DTAS Import 93500 - FF TwOMWNDIN
nann A/3N2007 Nelta NTAR Imnnit SAENN - PF TW/ AWM T
- m 2
0.5 §
04
0.3
0.2 §
0 20 40 60 80 100 120 140 160 180 200
et Me er
102 Copy to Clipboard
Power on




Delta 4110/4310A - PowerDB Pro
DTAG6 Export

B 1 B B - .
FILE Hor: TOOLS  HELP L Same as the

i B &) E Gacopy ([ mmport.. Contact PowerDB to have this
New Open Save Print Sav et L feature enabled for your form
- to pDF Export to C5V Br

” — — - :xso:ttioz;: o —l After teSting IS
- — complete,
Savein: )| Deta Training ) . @-1} s m@- SeleCt Export

Mame Date medified Type

L
=l =] delta training export.dtax 10/28/201812:50...  DTAX File to D I A6
Recent Places

Give the file a
= name and click
I save

] r
File name: dekta training export| ./ - Save

Save as type: DTAE Files {*.dtax) '] [ Cancel ] M e g g e PIII

Power on
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Delta 4110/4310A - Delta Control

L"E Control Panel
. DELTA Control v2.0.9.19

»  AllPrograms

—# Open Delta
Control

B Connect

Serial Nr & information should
automatically populate.

Found BELTA U Select “Always connect to this
Select the unit you would like to connect to and press "Connect™. . . .
Vou can s et the sedressfort marualy. unit” to skip connection step
Enter the IP address (default IP is 192.168.0.93). R
. Enter the COM port name (ex. COM4). Il next tlme tests are run
Serial Nr Information
Click Connect

Enter the address/port (ex. IP: 192.168.0.99 or USB: COI
192.168.0.9%
[] Always connect to this unit o
[ smiate | [ comect@T concel |
Megger-.

Power on
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Delta 4110/4310A - Delta Control

105

Delta Control - Simulation

=)

Megger.

Object ID
Test Object Temperature oc
(-10 - 80 °C)
Ambient Temperature oc
(-20 - 55°C)

Ambient Humidity %

OSCILLOSCOPE

TEST TAG

piscetancoss |

TEST TYPE

famveta |

Interference Mode

r—

TEST MODE

DELTA 4000

Max Volt Setting = 12.00 kv

50 Hz (1 - 505 Hz)

’ Test Frequency

Test Current
-- mA

@ Interlock Open

INDICATORS

TEST RESULTS

et o200
Test Type: Tan-Delta
Test Mode: UST-R
Voltage: = kv
Current: == mA
Frequency: o Hz
Capacitance: = pF
Power: = w
TanD: - %
TanD Temp
Correction (0 - 60):
TanD @ 20 °C == %
Ambient
Temperature: == °C
Humidity: 2 %

@ Open Ground

M Enter

Object ID

aka Test ID

4

Megger-.

Power on
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Delta 4110/4310A - Delta Control

Delta Control - Simulation

===

Megger.

Object ID

Test Object Temperature

2C
(-10 - 80°Q)

Ambient Temperature
(-20 - 55°C)

[
°C
o—
Yo

Ambient Humidity

OSCILLOSCOPE

TEST TAG

piscetancoss |

TEST TYPE

Interference Mode

—

TEST MODE

Max Volt Setting = 12.00 kv

’ Test Frequency
5

0 Hz(1- 505 Hz)

Test Current
mA

@ Interlock Open

3

INDICATORS

@ Open Ground

ey

DELTA 4000

Lnctl | o100

Test Type: Tan-Delta

Test Mode: UST-R
a'lgsref:erence No Suppression
Voltage: - kv
Current: = mA

equency: -- Hz
Capacitance:

Power: w
TanD: == %

TanD Temp
Correction (0 - 60):

TanD @ 20 °C %

Ambient
Temperature:

Humidity: - %

__—E Enter Test
Object
Temperature

aka Oil Temp

—# Enter Ambient

Temperature
and Humidity

Will populate automatically
after running a test if blank

Megger-.

Power on



Delta 4110/4310A - Delta Control

Delta Control - Simulation tﬁ‘
Megger-. osciLLoscore DECTA4000 | M Click Test Tag
oo TEST RESULTS i
Test Object Temperature oC est Type: Tan-Delta
(-10 - 80°C) Test Mode: UST-R
A?:gl:n-t ;me):rahne e Max Volt Setting = 1 ﬁgsref:erence No Suppression

Voltage: = kv _-/. SeleCt TeSt

Ambient Humidity % 8
;10 Tequency: - Hz T ag
e TEST TAG ./ X Capacitance: = pF
M Power: — w
TanD: = %
TEST TYPE TanD Temp
Correction (0 - 60):
ET— i B
Ambient o
Interference Mode Temperature:
| PE— I Humidity: - %
MENU
TEST MODE

Miscellaneous

Megger-.

Power on
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Delta Control - Simulation

=)

Megger.

Object ID

Test Object Temperature

e
(-10 - 80°C)

Ambient Temperature

oC
(20 - 55°C)

Ambient Humidity %

OSCILLOSCOPE

TEST TAG

2wdoverat |

TEST TYPE

[fanoete o |

Interference Mode

Mosuwpression |

Test
50

TEST MODE

Max Volt Setting = 12.00 kv

Current
mA

en Ground

DELTA 4000

TEST RESULTS

r

Tan-Delta
UST-R

Interference

Mode: No Suppression

Voltage: - kv

Current: =

Frequency:

Capacitance: pF
Po . - w
TanD: == %
TanD Temp

Correction (0 - 60):

TanD @ 20 °C - %
Ambient o
Temperature:

Humidity: - %

MENU

oot ot e
st aZiy il

= Click Test

Type

Select Test
Type

Megger-.

Power on
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TEST TAG

[

TEST TYPE

|

Interference Mode

I

109

TEST TYPE

TR

x
v,

TEST TAG

pd

[

TEST TYPE

I

Interference Mode

l

s

e

TEST TYPE

_
Pecaron corren |
[votae Tioun rest rer 7o
lerrswesscrra) @77
I
(e &5 (e o/com) |
i voooe T o — f§
[wmeinductor |

Test Type
Limited by Test

——Currently Selected

| ___—Available for selection

/Unavailable

Megger-.

Power on
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Delta Control - Simulation {ﬁ

Megger-n OSCILLOSCOPE DELTA 4000 Recommended
S LSS Interference
=
Test :!;:)ec_t '{I;zn:;:;rature o Test Type: M O d e S e | e Cte d
Test Mode: UST-R
A’(’_‘gi;’“_t ?5":‘2;'3“"9 oC Max Volt Setting = 12.00 kV No Suppression b aS e d O n Te St
Ambient Humidity % \c/:l:;gr: :; Ty p e
TEST TAG e
TanD: == %
— B Cannot be

Correction (0 - 60):
’ TanD @ 20 °C - %

Test Current
- mA

fanveta | /‘ Test Frequency

50 Hz(1-505Hz)

Interference Mode
rr—— ‘ ‘ ‘ INDICATORS

e changed for
Humidity: = o Some TeSt

Ambient

@ Interlock Open @ Open Ground

ol - —— o
_telp | | Stws || close | Megger-.

110 &
Power on
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<
Delta Control - Simulation {ﬁ

Megge r. OSCILLOSCOPE DELTA 4000 C I IC k Test
Object ID %ESULTS . 1 M O d e
Test Object Temperature o Test Type:
(-10 - 80 °C) Test Mode:
A’(’_'g:’“_t ‘;esnrgfature Cled Max Volt Setting = 12.00 kv Tte e tenc No Suppression S | T
| 2w elect Test
Ambient Humidity % ‘ 4 8 Current: - maA
Frequency: - Hz M O d e
TEST TAG Capacitance: - pF
v
Power: = w V]
[owsmovean | " v /]
= TEST MODE X »
(o - 60y
E - I GUARD RED 20 °C - %

Test Frequency 1
50 Az (1 - 505 Hz) .
Interference Mode usT-B GSTg-E ture:
MEAS BLUE GUARD BLUE ! = %
FE - — /‘ ‘ ‘ Ploreainn

@ Interlock Open

—

UST-RB
MEAS RB

GST-GND
MO RE

GSTg-RB

GUARD RE / MENU

TEST MODE

Megger-.

Power on
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Delta Control - Simulation =
Megger‘In ‘ OSCILLOSCOPE DELTA 4000 S et Te st

Object ID

TEST RE(SULTS L VO |ta e
. - :

Test Object Temperature

oc Test Type: an-Delta
(-10 - 80 °C)
Test Mode: UST-R
Ambient Temperature s | i . .
(20 - 55°0C) °C Max Volt Setting = 12.00 kV @—— s No Suppression . L I Ite d b M aX
Voltage: - kv l I | y
Ambient Humidity %
Current: - mA .
e Voltage Setting
TEST TAG ;
Capacitance: - pF
TanD: == %
TEST TYPE TanD Temp

Correction (0 - 60):

M Test Frequency Test Current TanD @20 °C  — %

50 Hz(1-505Hz) - mA Ambient e
Interference Mode UEIEERE
(o suppression ] INDICATORS ik - %
@ Interlock Open @ Open Ground
! MENU

TEST MODE

oot ot e
st aZiy il

ey

Megger-.

Power on
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Delta Control - Simulation

Megge r. OSCILLOSCOPE DELTA 4000 S et TeSt
Object ID sl dll F fegquenc
= queney
Test Object Temperature o Test Type:
IORE0R0) Test Mode: USTR
A’(’_";;’“_t ?5":‘3'3“" oc Max Volt Setting = 12.00 kv Inkerforen No Suppression N t aV al | ab | e
Ambient Humidity % iﬁi :,\; L /. . 0
— i in Frequency
FrrTr—— - " Variation
TanD: == % .
TEST VP ot Suppression

M Test cquen Test Current anDi@ 20 o % m d
05 Hz) - mA Ambient _ O e

Interference Mode Temperature:

M& INDICATORS Humidity: - %
@ Interlock Open @ Open Ground

=z \M-

MENU

Megger-.

Power on
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<
Delta Control - Simulation [ﬁ

Megger-n OSCILLOSCOPE DELTA 4000 C h ecC k
i TEST RESULTS H d M
Object ID
j B Indicators
//
Test Object Temperature oC Test Type: Tan-Delta
(-10 - 80 °C)
Test Mode: UST-R
Ambient Temperature o SO Interference .
s c Max Volt Setting = 12.00 kV Mode: No Suppfession
Voltage: - kv
Ambient Humidity %

Current: mA
Frequency: - Hz

TEST TAG Capacitance: pF
[x2wssoveran | e i
Tanb, = %

TEST TYPE TgAD Temp
‘orrection (0 - 60):

M Test Frequency Test Current RIS = 0
50 Hz(1-505Hz) - mA Ambient _ e

Interference Mode Temperature:

Vd
NoSupression | ‘ ‘ ‘ EHCHCCEOR = ¢ i - %

@ Interlock Open @ Open Ground
MENU

oot ot e
st aZiy il

TEST MODE

Megger-.

Power on
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Delta Control - Simulation

=)

Megger.

Object ID
Test Object Temperature o
(-10 - 80 °C)
Ambient Temperature oc
(-20 - 55°C)

Ambient Humidity %

TEST TAG

2wdoverat |

TEST TYPE

fanveta |

Interference Mode

Mosuwpression |

TEST MODE

‘ OSCILLOSCOPE

Max Volt Setting = 12.00 kv

Test Frequency
50 Hz (1 - 505 Hz)

Test Curr
- A
Z

INDICATOR;
@ Interlock Opel

@ Open Ground

.-

DELTA 4000

TEST RESULTS
Test Type: Tan-Delta
Test Mode:

Interference
Mode:

Voltage: - kv

Current: - mA

Frequency/ - Hz

Capafitance: - pF
- w
== %

TanD Temp

Correction (0 - 60):

TanD @ 20 °C - %

Ambient _ oc

Temperature:

Humidity: - %

MENU

losting] wsoet
[ WREE

H

/ Start Test

Megger-.

Power on
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Delta Control - Simulation

Meggen OSCILLOSCOPE @———

—DEEHG%—-—I Waveform

i TEST RESULTS -
— = during test
Test Object Temperature 12 °C Test Type: Tan-Delta
(-10 - 80 °C)
Test Mode: UST-R
Ambient Temperature S Interference i
(20 - 55°0C) 25 B Max Volt Setting = 12.00 kv Mode: req Var /] O ut ut VO |ta e
6 Voltage: = H p g
Ambient Humidity 40 % 8 3 A
Frequency: - Hz durlng test
TEST TAG 2
Capacitance: -- nF
PR — !
TanD: - %
TEST TYPE TanD Temp
Correction (0 - 60):
M Test Frequency Test Current LRI EE =5
50 Hz (1-505Hz) - mA Ambient 25 oc
Interference Mode femperdtre.
Humidity: 40 %

[Freuency voriation |

TEST MODE

MENU

oot ot e
st aZiy il

INDICATORS
@ Interlock Open @ Open Ground

Simulation

Megger-.

Power on
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Delta Control - Simulation [ﬁ

Megger-. 0SCILLOSCOPE DELTA4000 | M Review Test
_
. TEST RESULTS
- o] 'w'/ Results
Test Object Temperature 12 °¢C Test Type: Tan-Delta
(-10 - 80 °C)
Test Mode: UST-R
Ambient Temperature o= S Interference
(20 - 55°C) 25 e Max Volt Setting = 12.00 kv Mode: Freq Var
Voltage: 2.621 kv
Ambient Humidity 40 %
Current: 10.000 mA
Frequency: 50.0 Hz
e Capacitance: 95.00 nF
[x2wssoveran | Pener o
TanD: 0.378 %
TEST TYPE TanD Temp
Correction (0 - 60):
M Test Frequency Test Current TanD @20 °C  — %
50 Hz (1-505Hz) - mA Ambient 55 oc
Interference Mode Temperature:
I = I INDICATORS Humidity: 40 %
‘ ‘ @ Interlock Open @ Open Ground
MENU
TEST MODE ] l i I l A
Megger.

Power on
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Delta Control - Simulation

Megge r. OSCILLOSCOPE DELTA 4000 V| ew test
’ TEST RESULTS @ 10kV L
D TRESY / results as
il
Test Object Temperature 12 °C Test Type: Tan-Delta m e aS u re d O r
(-10 - 80°C) Test Mode: UST-R
A’(’_'gg"_t ;es":‘é‘;'a“"e 25 °c Max Volt Setting = 12.00 kv Intefersnce Freq Var @ 1 O kV
N a0 | 6 i Voltage: 2.621 kv
Current @ 10 kv: 38.15 mA .\\

TEST TAG

Frequency: 500 Hz >Current and Power @ 10kV

Capacitance: 95.00 nF L
M Power @ 10 kV: 3202 W @
TanD: 0.378 %
TESITTPE 5 3 G 4 -(E?):Pe;rtelg:‘lp(o - 60): 0.970 .5—-\. E n te r a
M Test Frequency Test Current ’ TanD @ 20 °C  0.367 %
50 Hz (1-505Hz) - mA bi
Interference Mode IT\?m;’ee?tamre: = ¢ te m p e ratu re
I = I INDICATORS Humidity: 40 % .
‘ ‘ @ Interlock Open @ Open Ground e C O rre Ctl O n

TEST MODE

o) oo | (s value
L | s | Megger.

Power on

.
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TEST RESULTS @ 10kV

LAcwol | |0 100 View results in
. the log

Interference
Mode: Freq Var t
— m Expor
Current @ 10 kv: 38.15 mA W% Reuits Log \ [
Frequency: 50.0 Hz
: 2 [Information |TestTag [TestType | TestMode [ 70y [ ¢ )| i @10y [1ma) | ¢ @pAT#0| s6TanD| Temp Core | %TznD@ 20°cp oW [ 2vDF | Date Time |Suppression | Nomatio | Meas Ratio | %Ratic Error | Phase (min) *
capmce. 95.00 nF 1 - Tx 2 Wdg Overall |TEH—DEH:E UST-R 12 50 05242 5000 123 0378 (097 0.36666 22 0 10/30/2018 | 4:08:00 PM | Frequency Va... -- - - -
Power @ 10 kv: 320.2 W - -
[TanD: 0.378 %
TanD Temp 0.970

Correction (0 - 60):
|TanD @ 20 °C  0.367 %

Ambient
Temperature: 25 °c
Humidity: 40 %

Delete raws Export CSV

| o |

Close

Megger-.

Power on
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<
Delta Control - Simulation &

Megger. OSCILLOSCOPE DELTA 4000 B Settings can
. i RESULTS @ 10kV T
T = be adjusted
General W .
Test Object Tempg Line frequency Max Test Voltage Results S __/‘. R eS u ItS d IS p I a_y
(-10 - 80 °C 50 Hz h 12 kv @ Power factor e
Ambient Tempg Integration (s) R e _/. Lan g u ag e
(20 - 55°C}, 3 . & Wl
o Language English 2.621 kv /. F re q u e n Cy Swe e p
Factory Settings 5 38.15 mA o .
| ot Frequencies
TESE Voltage tipup Test Frequency Sweep .
ks, 1 kv MaxVoltage: 12 Frequencies 25.00 ik A certaln_ range of .
parsgal AT0ZWIOW00 104642151 1z Bt frequencies is required for
I Stey 24681012 .
e _ 0378 % ITC. When in doubt, select
MNameplate Ratio (Asset Info) )
TEST e orivotts [0 60y | 0970 Factory Settings to restore
Rename Miscellaneous button '
“ Miscellaneous SecVolt: 0 — HEELDTD Val ues.
Interfereng Ratio: = e I N ame p I ate RatIO
40 % . .
|Frequency Variy Use when running ratio
| MENU tests
TEST MODE i I i l
Simulation w w Megger
o}

120 Power on
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Delta Control - Simulation
Meggerﬂ OSCILLOSCOPE DELTA 4000 _/. Set Ilne frequency
s —TEST RESULTS @ 10kV _m Set Max Test kV
Test Settings - DLLv2.0.9, J —— wll
| r_/l Set Frequency
. Line frequenc Max Test Voltage H H H
e m ’ T e Variation Integration
Ambient Tempe | Integration (<) = eV # of steps in measurement.
SRRz Flau . : Set to Auto when in doubt
e anguage English '] 2.621 kv .
[ Feconsennss | @ sinis B Reset Settings
50.0 Hz
TEST Voltage tipup Test Frequency Sweep ‘ ‘ - -
B (oo e [ sw @ Voltage tip up options
Tx 2 Wdg Over: 3202 W ..
Elindvidalsteps (2463 1012 ettt a s Individual Steps can be any
TEST S— Mameplate Ratio (Asset Info) V0|tage Values belOW MaX
RenamegMisceIIaneous button FEE v o0l; = TeSt VOItage
“ Miscellaneous Secvolt: 0 S8 el
~— ‘ — B Rename
Interf Ratio: -
o0 % Miscellaneous test
[ Simulation Settings ] | OK i I Cancel I b utto n
\ e 1 MENU
TEST MODE -ﬂ '“‘
Simulation M w M Megger
7]
121 =

Power on
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[ Delta Control - Simulation @‘
Megger-. 0SCILLOSCOPE DELTA 4000 Help

TEST RESULTS @ 10kV

e Conte) it [og0t] Review Delta Control Help

<rL"' ' @ @’v Tan-Delta
Hide Back iward Home  Print  Options LR
] . A Freq Var
| e [ T xt
Corterts | Search | Favoes Introduction  Top et — pyeval )
S 38.15 mA
5 ’\LII _ducllon 500 Hz
= [ Software
2] Test Mode Meggern 500 ne
E Frequency and Ter| = TEST MODE 2203';8 v
2] Test Type 2 :
2] Voltage Control s B
2] Star? and Stop @20°C 0.367 %
2] Oscilloscope
E Results ovrye A 5 °c
21 Indinatars -
£ I

“TEST MODE

Megger-.

Power on
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Delta Control - Simulation lﬁ

Megger-. p— DELTA 4000 Status
i Measurement TEST RESULTS @ 10kV
Object ID Frequency (Hz): - e
Voltage (kV): - w . . . .
In Current (mA): = VIeW ||Ve |nf0rmat|0n about
: Out Current (mA): -
Test ObjedTen:perature 12 °C “. o ) Test Type: Tan-Delta the Delta
e ) e Test Mode: UST-R
HV unit %RH: - i :
Ambient Temperature . Interference
25 °C Transf. Temp. (*C): == Mode: Freq Var
(-20 - 55°C) HY unit Temp. (*C): - o
External Temp. ("C): — Voltage: 2.621 kv

Ambient Humidity 40 % o
External %eRH: - Current @ 10 kv: 38.15 mA

Serial nr Frequency: 50.0 Hz
CTRL Unit Senal nr: ==
TEST TAG e __ Capacitance: 95.00 nF
M Version Power @ 10 kv: 3202 W
API DLL Version: 2.0.9.19 TanD: 0.378 %
HVU CRB Version: ==
TEST TYPE CTRL AMX Version: - TanD Temp

Correction (0 - 60): 090

TanD @ 20 °C  0.367 %,

CTRL MBX Version: =

(R CTRL PPOA Verson: -

Calibration =
CTRL Calib d. Ambient 25 o
Interference Mode alibrated: - Temperature:
I I Humidity: 40 o
/
MENU

TEST MODE

Terminal

Megger-.

Power on
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Delta Control - Simulation

Meggel'!In OSCILLOSCOPE DELTA 4000 /. D F R Swee p +

Object ID ] TES‘T RESULTS @ 10kV il ITC
X
Test E)I;:)ect ;%II:;SGME o 7 8 9 L Test Type: Tan-Delta
: et e Test object temperature
o g 2] 4 5 6 fsertng-iz00w | voder ™ reavar required for ITC.
. | " 6 Voltage: 2.621 kv
Ambient Humidity 40 % Current @ 10kv:  38.15 mA
— v / el 00t Pop-up will appear if Test
Capacitance: 95.00 nF . .
W e wb W Object Temperature is blank
. TanD: 0.378 % after selecting DFR Sweep
TEST TYPE / - e TOTemo o os70 (+ITC) test type
W Test Frequency Test Current anbi@ 20 S CN L0
50 Hz (1-505Hz) - mA Ambient 25 o
Interference Mode Temperature:

@ Interlock Open @ Open Ground

M-

I - I ‘ ‘ ‘ INDICATORS Humidity: 0 %

MENU

oot ot e
st aZiy il

TEST MODE

Megger-.

Power on
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Delta Control - Simulation

Megger. osciuL05CoPE DELTA 4000 /l ITC can only

TEST RESULTS
el M be calculated

b with UST-R

Object ID

AN

Test Object Temperature oc ) Test Type:
-10 - 80 °C]
: 2 Test Mode: -] |
Ambient Temperature & Interference ’ I t M d
C : No Suppression
(-20 - 55°C) ‘ Mode: D) e S O e M
Manual | 5 Vol - ==

Ambient Humidity %

kv
urrent: - mA
Frequency: - Hz

If a different test mode is

l e Capacitance: - pF -
[ | selected, a message will
| Power: - w
PF: - % appear that ITC only
TEST TYPE PF Temp calculated in UST-R Mode!
Correction (0 - 60):
M Test Frequen Test Current PF @ 20 °C: - %
470 Hz (1505 Hz) mA Ambient oc
Interference Mode =z Tem;_)e_rature:
@ Interlock Open @ Open Ground
MENU

TEST MODE

mcony @]
calculated in
R UST-R Mode!

125 P ——

Power on
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Delta Control - Simulation =
Megger-. ‘ e DELTA 4000 ITC Calculated

Object ID TEST RESULTS @ 10kV

cusl | |0 106 When the frequency sweep

Test Object Temperature . | H
16 ) 12 € e SR completes, ITC will be
Test Mode: UST-R | d
Ambient Temperature oe Interference FroqNar pOpU ate .
(-20 - 55°C) 25 Mode: q
s xmaciyl 40 1 Voltage: 2.621 kv
i umi
Current @ 10 kv: 38.15 mA
Frequency: 50.0 Hz
TEST TAG Capacitance: 95.00 nF
PR — R SHOHC M e
TanD: 0.378 %
TEST TYPE

TanD Temp
Correction (0 - 60): 0-963 J

TanD @ 20 °C  0.367 %

Ambient

Interference Mode Temperature:

I = l ‘ ‘ ‘ INDICATORS Humidity: 0 %

Test Frequency Test Current
50 Hz (1-505Hz) - mA

@ Interlock Open @ Open Ground

_

MENU

oot ot e
st aZiy il

TEST MODE

Megger-.

Power on
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rDelta Control - Simulation @‘
L) DELTA4000 DFR Sweep
B L TEST RESULTS @ 10kV G rap h
Test Type: Tan-Delta
Teek Hade: s Select Graph to view the DFR
Interference FreqVar
& Mode: Sweep graph
% Voltage: 2.621 kv
gm Curent @ 10kv:  38.15 mA
£ P s | P (Frmiena 200 e Can be viewed during the test
027 apacitance: 95.00 nF
Pdwer @ 10 kV: 3202 W |
P | | Tahb: 0.378 %
= :
L L 1 N Comrelgion (@ - 6o):  0-963
1 2 5 10 20 a0 100 200 S00 4 TanD 20 oc 0.367
Frequency (Hz) oG
3 [UNKNOWN @ 3.26787e-315kV] | Ambient 25 oC
Temperatyre:
Humidity: 40 %
T ) l . [ @ mterlockopen @ Open Ground J A £
MEN
TEST MODE
Viegger.

Power on
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Delta Control - Simulation X

|V|egge|\m OSCILLOSCOPE DELTA 4000 /. Rat| 9) & Q
. TEST RESULTS @ 10kV il (R f Q/C
Object ID : : e ap)
Test Object Temperature Test Type: Tan-Delta
(-10 - 80 °C) 12 #¢ > . .
. UsER After selecting Ratio & @ (Ref
Ambien erature o= T Interference v .
(20 _':1:5":%) e 25 B : Max Volt Setting = 12.00 kv / Mode: Freq Va Q/Cap) a pop up Wl” appear
Ambient Humidity 40 % | : ; Yoltage: aoa W asking for the values of the
Current @ 10 kV: 38.15 mA .
o 500 He Reference Capacitor or
TEST TAG Capacitance: 95.00 nF ReS|St|Ve DlVlder
M Power @ 10 kV: 3202 W

TanD: 0.378 %

TEST TYPE B e 5962 Select Reference

J e - - x |2 . ..
M — fatlo Setinos - 0.367% Capacitance or Resistive
N R s e Divider and enter the values
intcrerence Mot \ Dissipation Factor 0.0 % m 0 o
(0 - 100 %) -

[Freauency variatin | —

= . .00 | ENU ——If the values are unknown,
\. Phase o 00  mRad aph || Results | click Measure Reference
L __ I Megger-.
128 © -

Power on
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<
Delta Control - Simulation X

Megge r. OSCILLOSCOPE DELTA 4000 | R atio & Q
— e (Ref Q/Cap)
Test Object Temperature 12 °C Test Type: Tan-Delta

(.lf) _ 80°C) Test Mode: UST-R Click OK

A’('_";:*“_t ?5":‘3’3“"9 25 °C Max Volt Setting = 12.00 kv Shiatiiats Freq Var

. L Voltage: 2.621 kv
Ambient Humidity 40 %
Current @ 10 kv: 38.15 mA

Frequency: 50.0 Hz
TEST TAG Capacitance: 95.00 nF
|ﬁ i II“I i'ill I Power @ 10 kv: 3202 W
TanD: 0.378 %
TEST TYPE st ems p: 0.963
X .
PN i

Interference Mode

] Capadif _
- 25 Gie
= 1 40 %
m I, Selectavoltage and click the Start button, —_—

TEST MODE | | ~ Gna ﬂ : .

0-59mRad]

L e e Megger-.

Power on
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<
Delta Control - Simulation X

M egg er. OSCILLOSCOPE DELTA 4000 | R atio & Q
- TEST RESULTS @ 10kV (R .|: Q/C
Object ID ‘ : e ap)
Test Object Temperature 12 °C Test Type: Tan-Delta
(-10 - 80 °C) -
: Test Mode: USTR Click OK to the pop up that
Moo smeey 25 RS o O Mode: o Freavar appears after clicking
Mettncet | 40 B 1 ' voltsae: o2t W Measure Reference
Current @ 10 kV: 38.15 mA
Frequency: 50.0 Hz
TEST TAG Capacitance: 95.00 nF
|ﬁ i II“I i'ill I Power @ 10 kV: 320.2 W
TanD: 0.378 %
TEST TYPE === X 0963

Interference Mode

] Capaci ‘ _

[ 25 °C

= 1 40 %
M I, Selectavoltage and click the Start button, —_—

TEST MODE 1 :(Hgmm _c—. N w
| L Seew | e Megger-

Power on
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Delta Control - Simulation

Megger- osciLLoscore DELTA 4000 B Ratio & @
’ TEST RESULTS @ 10kV (R f Q/C
Object ID ‘ e ap)
Test gll)‘(i)ec_t;miranne 12 °C Test Type: Tan-Delta
: Test Mode: UsER ||| ——Set a test voltage to test the
A'('_'gf"_t;es"‘,'g'a“" 25 j°€ Max Volt Setting = 12.00 kv mggerem/&%/ reference capacitor or
Ambient Humidity 40 % 8 Hitane A resistive divider
Current @ 10 kV: 38.15 mA
Frequency: 50.0 Hz
TEST T .
Capacitance: 95.00 nF
s | ° RS e /Run the test on _th_e ref_er_ence
i TanD: 0.378% |+ capacitor or resistive divider
B, Comeston 0 - w/
@ Test Frequency Test Current TanD @ 20 °C -367 %
R 0 . 50 Hz (1 - 505 Hz) —- mA Ambient = o
Interference Tem?. =
W QK < e INDICATORS idity: 40 %
‘ @ Interlock Open @ Open Ground
TEST MODE ‘ ] l i MENUI i
Megger-.
131 =

Power on
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Delta Control - Simulation {ﬁ

Megger-. ‘ e DELTA 4000 B Ratio & @
’ TEST RESULTS @ 10kV
Test:!la‘(i)ec_t':;%n;psranne 12 °¢C Test Type: Tan-Delta
: Tesk Mode: UsTR __—After the test completes, the
Ambient Temperature o= s Interference L
(20 - 55°C) 25 & : Max Volt Setting = 12.00 kv Mode: Freq Var Va|UeS Of the reference
Ambient Humidity 40 % i TR B | L“mz - capacitor or resistive divider
' ) % 2 - -
| Ratio Settings x|, 500 He will be displayed.
TEST TAG Reference B
] Capacitance 80,000.0 pF ce: 95.00 nF
M- (0 - 1,000,000 pF) i | 10 kV: 3202 W ]
] Dissip(}gt_it;gDF;;:tor 0378 % 0.378 % ’—/C“Ck OK
TEST TYPE .
Resistive Divid o
M, (0-106,000 ko)  0.00 ke 0°C 0.367 %
: Ph |
Interference Mode ?5?5‘2‘"3;'11 0.0 ne 2 <
TEST MODE
Megger-.
132 =

Power on
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Delta Control - Simulation

=

Megger.

Individual Steps | 2468 10 12

Test Tag

Rename Miscellaneous button

Miscellaneous

Object ID
.| Test Settings - DLL:v2.0.9,
Test Objeq
(-10 General
Line frequency Max Test Voltage Results
Ambier| 50Hz - 2 @ Power factor
(-20 Tan-delta
Integration (5)
" 3 v
3 Auto
Anl Language English -
Factory Settings
Voltage tipup Test Frequency Sweep
VIkvfStep 1 kv MaxVolage: 12 kv Framisia=

OSCILLOSCOPE

470220 110 70 40 20 10 4.642.151 Hz

Nameplate Ratio (Asset Info)

Privolt:  1000] v
SecVolt: 995 v

Ratio: 100503

[ Simulation Settings ]| oK

| @ Interlock Open @ Open Ground

DELTA 4000

TEST RESULTS

Test Type: Power Factor
Test Mode: UST-R
Interference

Mode: Freq Var
Voltage:

Current: = mA

kv
Frequency: - Hz
Nameplate Ratio: -
— %
i

Measured Ratio:
= oC
- %

Ratio Error:

Phase:

Ambient
Temperature:

Humidity:

v

4

B Rato&
(Ref Q/Cap)

Note that the Test Results
/have been updated to display
Ratio & @ (Ref Q/Cap) results

nter Tap voltages under
settings if they have not been
set. Used to calculate
Nameplate Ratio and Ratio
Error

Megger-.

Power on
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Delta Control - Simulation

Megger.

Object ID

Test Object Temperature

e
(-10 - 80°C)

OSCILLOSCOPE

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

e

TEST TAG

2wdoverat |

TEST TYPE

[Ratios @ (Rero/can) |

Interference Mode

[Freuency voriation |

TEST MODE

50 Hz (1 - 505 Hz)

Test Frequency Test Current
-- mA
Z

INDICATORS
@ Interlock Open

Open Ground

=)
DELTA 4000 B Ratio & @
(Ref Q/Cap)
TEST RESULTS
Test Type: Power Factor
Test Mode: UST-R Run a test
Inge:::erence FreqVar H
\h:o:age: = q kv 1 !/
Current: =

Frequency: =

Nameplate Ratio:
Measured Ratio;

Phase: - min
Ambient o
Temperature: -

Humidity: - %

MENU

Megger-.

4

Power on
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TEST MODE

Delta Control - Simulation &J‘
M eg g er. OSCILLOSCOPE DELTA 4000
Object ID
TEST RESULTS
Test Object Temperature oc Test Type: Ratio & ®
(-10 - 80 °C)
Test Mode: UST-R H
Ambient Temperature sy Interference
(20 - 55°0C) He: Max Volt Setting = 12.00 kv Mode: Freq Var |
Manual Voltage: 5.000 kv
Ambient Humidity %
Current: 10.00 mA Iy
Frequency: 50.0 Hz /
TEST TAG Nameplate Ratio: 1.0050:1 /
M Measured Ratio: 1.0025:1
TEST TYPE Ratio Error: -0.25 %
M Test Frequency Test Current Phase: -1231.0 min
50 Hz (1-505Hz) - mA e
Interference Mode sz;,i'}ature: = °c
M INDICATORS Humidity: - %
@ Interlock Open @ Open Ground
MENU

B Rato&
(Ref Q/Cap)

Review results

Megger-.

Power on
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Delta Control - Simulation

|

Megger.

Object ID

Test Object Temperature

e
(-10 - 80°C)

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

e

TEST TAG
TEST TYPE
Interference Mode

TEST MODE

OSCILLOSCOPE

Max Volt Setting = 12.00 kv

50 Hz (1-505Hz) - mA

INDICATORS
@ Interlock Open @ Open Ground

_

Test Frequency Test Current ’

DELTA 4000

TEST RESULTS

Test Type: Ratio & ®
Test Mode: UST-R
Interference
Mode: Freq Var
Voltage: 000 kv
Curr 10.00 mA
Frequency: 50.0 Hz
Nameplate Ratio: 1.0050:1
Measured Ratio: 1.0025:1
Ratio Error: -0.25 %
Phase: -1231.0 min
Ambient _ o
Temperature:
Humidity: - %
MENU

4

B Ratio Voltage
Tip Up

Similar to Ratio & @ (Ref
Q/Cap), but over tip up
voltages set in settings

Megger-.

Power on
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Delta Control - Simulation

Medager. I osciuLoscope l DELTA 4000 B Ratio Voltage
i Graph =) .
Tip Up
L] + | 5 TEST RESULTS
' Test Type: Ratio & ®
g Test Mode: USTR During testing and after the
: Sweep Interference . .
s : Mode: il | test is complete, you can view
L B T P Tipup Voltage: 5.000 kv ‘
% - ﬂ ] a E rrr—— Current: 10.00 mA the graph
%D_g ___________________________________ h“-'_‘ﬂu ______ Frequency: 50.0 Hz
= Nameplate Ratio: 1.0050:1
Measured Ratio: 1.0025:1
0s LLL ------------------
Rgtio Error: -0.25 %
. 5 150 » Se: -1231.0 min
Valtage 0a) T 3
O [UNKNOWN @ 173048+ 083kV] ] ??;LZ’} re: i
Humidity: - %
\ MENU /
TEST MODE l _ l i l
Megger.

137 &
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rDeIta Control - Simulation [ﬁ‘
Megger. [ OSCILLOSCOPE ] DELTA 4000 B Ratio Vo |tag e
i Graph =) .
Tip Up
L] + | 5 TEST RESULTS
' Test Type: Ratio & ®
: i e S When testing is complete, you
; : Sweep Interference FreqVar .
; | Mode: | can view the graph
%1 """""" = ey ‘ """""""""""""" ’ """"""""" Tipup Voltage: 5.000 kv |
% ﬂ (=S . Current: 10.00 mA
gu_g ................................... hmﬂg ______ Frequency: 50.0 Hz
= Nameplate Ratio: 1.0050:1
Measured Ratio: 1.0025:1
0s LLL ------------------
Rgtio Error: -0.25 %
» Se: -1231.0 min
1) 1) 10
volteae 40 Lh Ambien!
8 [UNKNOWN @ -1.23044e+083kV] ] Tempera3ture: -
Humidity: - %
TEST MODE l > h MENU{
M- Megger-.

138 ©
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DeltaContwl Simulation
Megger. oscuLosCoPE | DELTA 4000 B Ratio Voltage
: —
TEST RESULTS TI p U p
Test Type: Ratio & ®
e S Two graphs are available for
Wogacre™e®  reavar _—pJ /Ratio Voltage Tip Up, Ratio
E M “ | Tipup and Ratio Tipup
g il Frequency:- 50.0 Hz DeVIatIOI‘]

meplate Ratio: 1.0050:1
Measured Ratio: 1.0025:1

i ' ' Error: -0.25 %
- 1 1 » Phase: <1231.0 min
o ) 10

vetage ) M@— || Ambient
mbien

& [UNKNOWN @ -1.23044e+083kV] | =
Humlduty

B kChoose LIN/LOG to
o B manipulate the X or Y Axis

S
o Tos Vegger.

139 ©
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-
Delta Control - Simulation

=)

JGrapn
[)(x)) beel

(=}

3

Fower Factor (36)

5

Woltage g

¥ [UNKNOWN @ 3.35275e-312Hz]

Frequency
Sweep

Ratio Tipup

Ratio Tipup
Deviation

j A

Close

TEST MODE

INDICATORS

@ Interlock Open @ Open Ground ‘

DELTA 4000

TEST RESULTS @ 10kV

Test Type: Tan-Delta
Test Mode: UST-R
Interference

Mode: Freq Var
Voltage: 2.621 kv

Current @ 10 kv: 38.15 mA

Frequency: 50.0 Hz
Capacitance: 95.00 nF
Power @ 10 kv: 3202 W

TanD: 0.378 %
TanD Temp

Correction (0 - 60): 0-963
TanD @ 20 °C  0.367

Ambient

Temperature:

Humidity:

2/
-

Tipup Graph

Graphs are available for
Voltage Tipup Test [PF/DF]

Can be viewed during the test

Megger-.

Power on
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Delta Control - Simulation

[] LOG

o

.4

an:tjerFactnr(%)
o

()

Frequency
Sweep

Tipup

Ratio Tipup
Ratio Tipup
Deviation

[ 5
Vaoltage gy

10

¥ [UNKNOWN @ 3.35275e-312Hz] & [UNKNOWN @ 3.35275e-312Hz]

DELTA 4000

Close

eneyvoion ] | ‘”

INDICATORS

@ Interlock Open

@ Open Ground

TEST MODE

TEST RESULTS @ 10kV

sz (o]

Test Type: Tan-Delta
Test Mode: UST-R
Interference

Mode: Freq Var
Voltage: 2.621 kv

Current @ 10 kv: 38.15 mA

Frequency: 50.0 Hz
Capacitance: 95.00 nF
Power @ 10 kv: 3202 W

TanD: 0.378 %

TanD Temp

Correction (0 - 60): 0-963
TanD @ 20 °C  0.367

Ambient

Temperature:

Humidity:

2/
-

141 ©

Tipup Graph

Multiple Tipups and sweeps
will be presented on the graph
if run during the same
instance of Delta Control

Megger-.
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Delta Control - Simulation =

Megger. 0SCILLOSCOPE DELTA 4000 /I T'une Inductor
1
THETTD TEST RESULTS
Resonance Inductor Balancing SeIeC“ n g TU ne I n d U Ctor
Test Object Temperature H
(-10 - 80 °C) . Ensure that the Resonant Inductor is connected correctly to the Delta system and to the test - Eeclincustol brlngs up the Resonance
object. Refer to User manual for detailed instructions. e: UST-R .
Ambient Temperature . Adjust the Core Gap to an approximate distance by manually tuming the wheel of the \nce X Inductor Balanclng
(-20 - 55 °C) Inductor. Either from earlier records or use Figure 4 in the Inductor User's Manu; nF specimen No Suppression
- - is approximately zero gap and 1uF is app. 2.2 inches gap. ®
::;z::: Humidity Press "START" or hit the F2 key on your keyboard to start pruced il P*M;
: .0 m I~ .
———Follow the procedure in the
NEY: 50.0 Hz
TEST TAG lInce: 133.2 pF TeXt BOX
o o v
0.388 %
TEST TYPE |
‘i (0 - a0)
NOTE: It is important te lock the Resonance Inductor before heavy load as it may drift . - o
Interference Mode| during high load |fure:
I I — — | | = %
| MENU
TEST MODE I
Megger.
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Delta Control - Simulation

)

Megger.

Object ID
Test Object Temperature o
(-10 - 80 °C)
Ambient Temperature oc
(-20 - 55°C)
Manual

Ambient Humidity %

TEST TAG

2wdoverat |

TEST TYPE

Interference Mode

[Freuency voriation |

TEST MODE

OSCILLOSCOPE

DELTA 4000

/I Tune Inductor

Test Frequency
50 Hz (1-505Hz)

Test Current
-- mA

@ Interlock Open

N

INDICATORS

@ Open Ground

TEST RESULTS

o |

After tuning the inductor is
complete, the Test Type will
be set to Voltage Tipup Test

Test Type: Volt Tipup
UST-R
Interference .
Mode: No Suppression
Voltage: 12.000 kV
Current: 120.0 mA
Frequency: 50.0 Hz
Capacitance: 133.2 pF
Power: 22.00 W
PE: 0.388 %
PF Temp
Correction (0 - 60):
PF @ 20 °C: = %
Ambient e
Temperature:
Humidity: 2 %
MENU

oot ot e
st aZiy il

Megger-.

Power on



