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Copyright Notice: Copyright © by TEC, 2013. All rights reserved.
Disclaimer

This documentation is provided for information pesps. TEC makes no warranty of any kind
with regard to this material, including, but nahited to, the implied warranties of
merchantability and fitness for a particular pugo3EC shall not be liable for errors,
omissions, or inconsistencies which may be contiiezein or for incidental or consequential
damages in connection with the furnishing, perfarasa or use of the material. Information in
this document is subject to change without notiod @oes not represent a commitment on the
part of TEC.
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3-Phase, 3-Wire Delta (2V, 2C) TR

Service Type File:
Meter Form:

Meter Type:

Voltage:

Current Transformers:
Voltage Transformers:

Blondel's Theorem Compliant:

MC Standard Drawings:

© Model(s):
Firmware:
App Note Revision:

S005F05

5S, 5A, 35S, 45S

Transformer Rated

120/240/480

2

2 (if applicable)

Yes

3301, 3302, 3303, 3307, 3308, 3309,
3310-1, 3310, 3311, 3312, 3313, 3314,
3315, 3317

5300, 7300

1.0.1.5

1.2

Introduction

A common service type for industrial customers tre an inherently complex vector diagram is
the 3-phase, 3-wire delta service. Because ther8 aonductors, the service is properly metered
using a 2 element meter (Form 5). Note that theeots are measured directly from the source,

but the voltages are shifted because they are mexhaging the phase B voltage as a reference.

Figure 1: 30 Lag (0.866 PF) Figure 2: No Lag (1.0 PF)
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Required Equipment

Iltem | Qty. Description Part Number

1. |1 PowerMastét Model 7300 or 5300 | 10527300 OF

2. 1 3-Phase Test Switch Current Direct Probes 10-340-0027

3. 1 3-Phase Voltage Cable 10-340-0005

4, 1 3-Phase Probe Adapter Cable 10-340-0014
-

5. 1 6@ 36" Flexible Current Probe (600V, 3000A) 10-100-1036

6. 1 IR Pulse Detector 10-100-3327
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Optional Equipment

The following equipment may be used as an alterfoatdhe standard accessories:

. Part Alternate

Iltem | Qty. Description Number for
36" Flexible Current Probes
7. 2 (600V, 3000A) 10-100-1036 Item #5
8. 1 Amp LiteWire SLWIDE-02 Item #5
9. 2 MN353 Clamp-On Probes 10-100-3353 Item #2
10. |2 MN375 Clamp-On Probes 10-100-3375 ltem #2
11 |1 Form 5 Meter Base Test 75-310-0008 N/A
Adapter

12. |1 Isolated KYZ Contact Pickup ~ 10-120-0005 Item #6
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13. 1 Photo Disk Detector 10-100-3326 [tem #6

Miscellaneous Equipment

» Personal Protective Equipment (PPE)

» Hot Stick (if using the Amp LiteWire)

» Cloth or rag to prevent possible sunlight when g¢ire IR Pulse Detector
Procedure

1. Power up the PowerMasfeby pressing the ON key.
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2. From the PowerMast%r connect the 3-Phase Test Switch Current Direalbés to
CURRENT, and the 3-Phase Voltage Cable to VOLTAGE
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3. Connect the 3-Phase Probe Adapter Cable to PROBELSEonnect the 36” Flexible
Current Probe (600V, 1000A) to the adapter cabtefenA phase (red).
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4. Connect the 3-Phase Voltage Cable leads to thefaeof the test switch according to
the wiring diagram shown below (A=red, C=blue, Reffice = yellow, Neutral (white)
and Ground (green) tie to earth ground.

Probes

[ Sec Va
Sec Vb
SecVc
SecVn

e T AT H\—

3

Sec lc
SecIn

3 || ||I =L
Pri Van \ '
Pri Vbn N\ [0 [ W) i /
Pri Ven N | A

Prila s

Prilb

ar L,

®® o000 I O™

5. Connect the Auxiliary Power leads to a voltage selretween 100-530Vac.

6. Insert the 3-Phase Test Switch Current Direct Psaf® the current return of the test
switch according to the wiring diagram shown in tiggment Hookup” (A=red, C=blue).
For polarity, the white side should face up (toveattte base of the meter). For safety,
shunt the CT currenrtefore inserting the probes. After insertion, re-engageGi
currents.
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7. On the PowerMast& on the main screen Press “1” to select a site.

P Main Menu Selected Site: None

) select Site
Component Test

B utilities
B)Recall Data

8. View the available sites. If the site is presatitex from being created in Meter Site

Manager or created locally, select it and procee8tép 12. Press “F2” to create a new
Site.

P Select Site Selected Site: None

Select Site
CUSTOMER ACCOUNT NO MANLUF S . LAST TEST

32213601 32212013 11:32 AM
0401201341 TEST 4/1/2013 2:13FM
0401201361 411/2013 2:31 PM
112112a1 Mone
123 Mone
123456 Mone
20130401EH TRAIMEH 14015752 413/2013 3116 PM
6FO505574 MICHAELS STORES ... B32-470-5562 138392295 11/8/2012 2124 PM
El 3(14/2013 12:49 PM
TOMWM OF WAYNESY. .,  TOWM OF WAYMES.., 064207520 11/8/2012 11:28 AM
TOMWM OF WAYNESY, . TOWM OF WWAYN, ., 30207935 11/8/2012 1:47 FM
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9. Once in the Site Editor, enter a unique Site |IDectehe Meter Form (either a 5, 35, or
45), then using the drop down menu, select thei@efiwpe as SOO05F05. Verify that the
“Service” field is 3W-Delta.

P Site Editor Selected Site: Hone
st 0 [ | S

L_meter Form 5 =l the yalue fom meter selecton
o Page 2.
Service  |3y-DELTA ]
| Service Type [3-Phace a-wire Delts (2v. 201 TR - SO0SFOS E|
Test Setup |pefault 1 |
Customer | | Substation | |
Account No | | Billing Mult I:I
Address 1 | | Phone | |
Address 2 | | Locator | |
City | ] Pri Volts |:|
State/Prov | =] Zip | ] Next Test [2013 Oct 04 =]
Country | ]
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10.Tab to “Test Setup,” and select the appropriatepstdr this installation. To create or edit
a setup, press F4. For detailed information adwtTest Setup,” refer to Section 7.4.1.1
in the User Manual (revision 1.3).

F Site Editor Selected Site: None

ste o 35 | ]
Mote: Enter Kt here to override
it Form |5 EI the value from meter selection
on Page 2,
Service [aw-DELTA =]
Service Type |3Phase, 3-Wire Delta 2¥, 2C) TR - SO0SFOS =]

Test Setup |Default 1 -

CT B+F.; CL + 54 FLPFLL + EL WH
Default 2

Customer |TES tion | |
Tt with two wrsy —

Account No | Billing Mult I:l
Address 1 | | Phone | |
Address 2 | | Locator | |

ci | = privots |

State/Prov | =] Zip | ] Next Test [2013 Oct 04 e

Country | |E|

r Section r Mext Page Test Editar

11.Enter all other relevant fields in the Site Edifequired fields are in yellow). For
detailed information about the Site Editor, refeSection 7 in the User Manual (revision
1.3). Press F6 (Save and Exit) to continue.

Site ID |12345 | Kt
Mote: Enter Kt here to override
L S I5 E‘ the value from meter selection
on Page 2.
Service  [Jy-DELTA =
Service Type [3-Phass, 3-Wire Delta (2¥, 2C) TR - SO0SFOS =]
Test Setup [Default 1 =
Customer | | Substation | |
Account No | | Billing Mult l:l
Address 1 | | Phone | |
Address 2 | | Locator | |
city | - Privolts [ ]
State/Prov | =] zin| =l Next Test [2013 Oct 04 =]
Country I |E|
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12. Exiting the Site Editor returns you to the Siteéiig menu. Select the site you are going
to use (the highlighted one), and press F6 (Select)

¥ Select Site Selected Site: None
Select Site
CUSTOMER, ACCOUNT HO MANUF SM LAST TEST

3 11332 AM
412013

SITEID

2113 PM
0401201361 4/1}2013 2:31 PM
11211241 Maone
123 Mone
123456 Mone
20130401EH TRAIMEH 14018782 4312013 3:18 PM
679595574 MICHAELS STORES ... 632-470-5562 138392295 11)8/2012 2:24 PM
9 3/14)2013 12:49 PM
TOWM OF WAYNESY. ., TOWN OF WAYNES, .. 064207520 11/8/2012 11:28 AM
TR OF WAYMESY. ., TOWN OF WsaYN. .. F0207 9355 11/8/201Z 1:47 PM

13. Enter any information needed on this screen theagitF6” to continue.

¥ Site Test Information Selected Site: 12345

Technician Name |EH |

Technician Name | |

Site Instructions and Information

=

Your Comments and Notes Regarding This Testing Session

Cancel Continue
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14.This is the main menu. Any actions performed as slsreen will be carried out for the
site that is currently selected (to deselect ttes Biress “6”). Press “2” to review and
begin the “Integrated Site Test".

? Main Menu Selected Site: 12345

) Select Site

Plintegrated Site Test

Meter Testing

Instrument Transformer Testing
B Data Trending

BDesclect Site

B3 utilities

B Recall Data
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15. Looking at the “Integrated Site Test” menu, reviewd confirm the test setup. Press “F6”
to continue. It is possible to edit this form, lanty revisions will not be saved.

P Integrated Site Test Review Selected Site: 12345

Service Type [3-Phase, 3-Wire Delta (2¥, 20) TR |
Test Sebup |Defau|t 1 |

reter Tests

Test Maode IWh :I Kt |1.800

[ Do Demand Test

Test Time I:| Seconds Test Revs

|D Phantom Load
[Use MTA1SZ  Phantom Load Setup | |

Transfarmer Testing

CT Test Mode [Burden + Ratio || Max Burden [0.5 ~]
[ Double Wrap
[ PT Test Mode: Ratio Only

16. The PowerMast&rwill confirm if the probes and lead sets are ditg¢or the meter test.

¥ Customer Load Test Selected Site: 12345

3-Phase, 3-Wire Delta (2V, 2C) TR
LINE LOAD

Probes c P r-\lr'\ c

| B RSE E E
® st A N A
i @ svc
e
8 e
ae
8 @ cic
Oe
[ =T s
L+ S 0 o
9 re
$eor:

®
$eorc

Qe 49

Required Probes Detected - Press Next to Continue
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17.Install the IR Pulse Detector onto the meter antheot it to AUX DIGITAL on the
PowerMastéet. Press F6 to continue.

Pulse Detector
Connection

. 1 A

AnonY |
< & B0 poEoest

I

18. The PowerMast&rwill now check for valid signals for the voltagasd currents for the
meter test. Next, it will check for meter pulse$teh meter pulses are detected, press
“F6” to continue.

P Customer Load Final Check

Pre-Test Status Check

e Checking for valid signals.

o Checking for meter pulses.

)

Meter Pulse

Ready to Test

Rev: 1.1

Selected Site: TEST

Start Test
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19. After the customer load meter test is completeigrevhe results. If outside the tolerance,
press F1 to restart. If within tolerance, pressd=éontinue.

3P Customer Load Test Results Selected Site: TEST
Customer Load Meter Test
Wh Test
% Accuracy 99.968
Test Info Sys Info
Time(sec) 20.440 | \Wh 5.4018
Time Left 0.000 | |[VAh 5.4019
Pulses Exp 3.0010 | [VARh -0.0397
Pulses Act 3.0000 | |V 118.684
Meter PF 1.000 |1 2.6768
Test Complete
[ R - - [
20.The PowerMasté&rwill confirm if the probes and lead sets are catee properly for the
CT test.
3-Phase, 3-Wire Delta (2V, 2C) TR
LINE LOAD
Probes c P c
B e B : B
® svb A i A
i @ Svc
e
8%k
ae
B e cc
Oe
L
Qo
. @ Pvc
Qeor:
L J
Peor
$e
Required Probes Detected - Press Next to Continue
e
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21. Wrap the 36” Flexible Current Probe (600V, 300@#und all of the primary
conductors for A phase CT. An arrow on the conmesémotes polarity (arrow towards
load). Press F6 to proceed with the test.

22.Press F6 to begin the CT Ratio test on Phase A.

Sebkxcted Site: TEST

Awaiting Test

Awaiting Test
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23.View results for the Phase A CT test. If a re-testesired, Press “F1” to Re-test. To
begin the testing for the Phase C CTs, wrap theFB&Xible Current Probe (600V,
3000A) around all of the primary conductors for Btease C CT. Press F6 to continue.

Measured Ratio: 4.98 PASS A
Naméplate Ratio: 5: 5 Primary Amgs: 3.28
Ratio Error (%): -0.41% Secondary Amps: 3.293
Phase Error (degress): 0.386° Phase Error (minutes): 23'8
Awaiting Test
Press F6 to Start Test
[ Retmst Start Test

24.View results for Phase C CT. Press F6 to completddst. At this point there are the
following options available:
0 F1l: Retest Phase C
0 F2: Re-test both CT’s (return to step 20)
0 F4: Views graphs or F5 to view the data
0 F6: Finish testing and return to the main menu.

P CY Tusting Results Seblected Site: TEST
Measured Ratio: 4.98 PASS A
Nameplate Ratio: 5.5 Primay Amgs. 3.28
Ravo Emor (%) 0.41% Secondary Amps: 3.293
Phese Brror (degress): 0.386° Phese Error (minutes): 23'8°
Measured Ratio: 4.89 FAIL .«
Namegplate Ratio: 5.5 Frimary Amgs: 245
Ratio Error (%), -2.11% Secondary Amps. 2,458
Phase Error (degrees): -0.272° Phase Error (minutes): -16' 19"
Test Complete

[ rewst [ rewstal [N = [ o= [Ges)|
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25. At the Main Menu, select and press Enter for “Riebata”, or press the number “8”.

F* Main Menu Selected Site: 12345

E)select Site

Plintegrated Site Test

Meter Testing

Instrument Transformer Testing
B Data Trending

B Deselect Site

3 Utilities

B Recall Data

26. Select the site that was tested and review thelgidtae leaving the site. Use up and
down arrows to select the site and F6 to expand/eavdthe data. After review is
complete, power off the PowerMastdry pressing the ON key.

P Select Test Selectied Site: TEST
Sekect the Data o Review

TEST - HIGH SCHOOL

® 1/27/2009 11:32 AM
CT Test - 1/27/2000 2:15:35 PM
Customer Load Test - 1/27/2009 2:11:39 PM
Customer Load Test - 1/27/2009 2:30:50 PM

27.Carefully disconnect all lead sets and probes aopgsly store them in the accessory
case.
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Using Optional Equipment

Procedure Using the Amp LiteWire
1. Power up the PowerMastdry pressing the “ON” key.

2. From the PowerMast&rconnect the 3-Phase Test Switch Current Direahés to
CURRENT, and the 3-Phase Voltage Cable to VOLTAGE.

3. Connect the 3-Phase Probe Adapter Cable to PREEBEL. Connect the HV Signal Cable to
A phase (red) of the 3-Phase Probe Adapter Cable.

4. Connect the HV Signal Cable to the “Analog OtitgBNC) connector on the Amp LiteWire
receiver. Connect the male ends of the orange fiptc cable to the female ends of the
transmitter and receiver (for detailed instructiae$er to the Amp LiteWire Operators Manual).
Carefully lay the Amp LiteWire aside.

5. Follow the procedure through steps 4-18 as nlorma

6. Use the Amp LiteWire’s chuck adapter to conne hot stick. Turn on the Amp LiteWire by
first turning on the receiver (press 2x) then tla@s$mitter (press 2x). Once both modules are
powered on, the receiver will display O.

7. Carefully lift the Amp LiteWire into the A pha€&Tl conductors. For polarity, position the
face of the transmitter to the load side of the CT.

8. Press F6 to test the Phase A CT.

9. View results for Phase A CT. Carefully lift tAenp LiteWire into the Phase C CT conductors.
Press F6 to continue.

10. Follow the procedure through steps 22-26 asabr

Procedure Using the MN353 or MN375 Clamp-On Probes

1. Power up the PowerMastdy pressing the ON key.

2. From the PowerMasf&rconnect the 3-Phase Probe Adapter Cable to PR&EIBEL, and the
3-Phase Voltage Cable to VOLTAGE.

3. Connect the MN353 or MN375 probes to the endb®B-Phase Probe Adapter Cable for
PROBE SET 1 (A =red, C = blue).
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4. Connect the 3-Phase Voltage Cable leads todtemfals of the test switch according to the
wiring diagram shown in “Equipment Hookup” (A=r&d+=blue, Reference=yellow, Neutral
(white) and Ground (green) should be connectedtth gground).

5. Clamp the MN353 or MN375 probes around the sgagncurrent path of the meter
installation according to the wiring diagram showriEquipment Hookup”. An arrow on the
probe denotes polarity (arrow towards load)

6. Connect the second 3-Phase Probe Adapter GaBRR®BE SET 2. Connect the 36” Flexible
Current Probe (600V, 1000A) to the adapter cabtefenA phase (red).

7. Follow the procedure through steps 7-25 as nlorma

Procedure using the Form 5 Meter Base Adapter
1. Follow the procedure through steps 1-3 as normal

2. Remove the meter from the meter socket. Plazenttter into the Form 5 Meter Base Adapter.
Firmly place the Form 5 Meter Base Adapter bac& the meter base.

3. Connect the 3-Phase Voltage Cable leads todtenfials of the test switch (VA=red,
VC=Dblue, VO=yellow, Ground=green and white).

4. Insert the 3-Phase Test Switch Current Direcb®s into the current return of the test switch
according to the wiring diagram shown in “Fig. C@A=red, COC=blue). For safety, shunt the
CT currents (CA, CCheforeinserting the probes. After insertion, re-engageGf currents.

5. Follow the procedure through steps 7-26 as nlorma

Rev: 1.1 Page 22 of 27



i Meter SOCKET
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Meter BASE, viewed from FRONT __
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Procedure using the Isolated KYZ Contact Pickup

KYZ is a designation given to a relay used to @gatises for electrical metering applications. It
is commonly a Form C relay. The term KYZ referghe contact designations: K for common, Y
for Normally Open, and Z for Normally Closed. Whanorporated into an electrical meter, the
relay changes state with each rotation (or ha#tron) of the meter disc. Each state change is
called a "pulse.” When connected to the Power tate of use (kW) as well as total usage
(kWh) can be determined from the rate and quanfipulses.

1. Follow the procedure through steps 1-15 as nlorma

2. Connect the Isolated KYZ Contact Pickup to AUMGDTAL on the PowerMaster®.

3. Connect the gray lead to K (common) and thegwdead to either Y (open) or Z (closed).

4. After pulses are detected, press F6 to continue.

5. Follow the procedure through steps 17-25 as abrm
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Procedure using the Photo Disk Detector

1. Follow the procedure through steps 1-15 as nlorma

2. Connect the Photo Disk Detector to AUX DIGITAR the PowerMast&r

3. Install the Photo Disk Detector on the mechdmigater. Line the red photoelectric light to the
rotating disk on the meter. Use the blue flatheadwgdriver (supplied) to adjust the light
sensitivity for pulse detection.

4. After pulses are detected, press F6 to continue.

5. Follow the procedure through steps 17-26 as abrm

Optional Equipment Combinations

When combining optional equipment or using any otustom testing requirements, please
contact Powermetrix Technical Support for assisgtanc

Reference Material

Blondel’'s Theorem In a system of “N” connectors, N-1 meter eleméhég are properly
connected, will properly measure the power or entalgen. The connection must be such that
all voltage coils will have a common tie to the daator in which there is no current coil.
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Meter Form: A standard watt hour meter designation indicatuimgch type of utility service the
meter can measure consumption for. See Tabled detailed break out. The letter designation
of “S” or “A” after the number (such as 5S, 5A) icaktes the physical connection of the meter.
A Type “S” meter is socket based, while a Type t&terminal based.

Table 1: Meter Forms and Service Types

# of # of Connection
Wires Phases Type Voltage Meter Form
2 1 120V, 240V 1,3
3 1 240V 2,4
120V, 208V, 240V,
3 3 Delta or Wye 480V 5,12, 35,45
6, 8,9, 14,
120V, 208V, 240V, 15, 16, 26,
4 3 Wye 480V 46, 66
120V, 208V, 240V, 8,9, 14, 15,
4 3 Delta 480V 16, 48

Meter Type: There are two types of meters, transformer rédedignated with a TR) and self
contained (designated with a SC). A transformerd-aneter monitors current, and sometimes
voltage, from the secondary of a current transforf@&) or a voltage transformer (PT).
Transformer rated meters, are not part of the laad,can be removed from service without
affecting the load. A self contained meter (SQyiised into the circuit as part of the load,
cannot be removed without affecting the load, aedsures voltage and current directly.

Service Type: In the USA there are 5 basic service configurations

Single Phase-Two wire
Single Phase-Three wire
Three Phase-Three wire
Three Phase-Four wire wye
Three Phase-Four wire delta

O O O0OO0oOo

Basic drawings of these service types are showawhdlowever these do not represent the full
range of voltage potential available in those aquniations. For example a Single Phase-Two
wire could be 120V line-neutral, 240V Line to Lirg8)8V Line to line, 277V line to neutral, or
480V line to line. It is important to know and wndtand the wiring and the upstream
transformer at any location
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Single Phase-2 Wire

Single Phase-3 Wire
Phase A Phase A
Neutral
Neutral i Phase B

Three Phase-4Wire

Phase /
Phase B
—Ground
Phase C
Three Phase-3 Wire Delta Three Phase-4 Wire Wye
Phase A Phase A

Phase B \ Phase B

= 1 Neutral
Phase C Phase C
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MC Standard Drawings: MC, or Measurement Canada, is responsible forwagfthe
measurements made in Canada are accurate andllierifiTo this end, several publications and
procedures have been produced which specify ngttbelmeasurement ability of devices, but
what they are allowed to measure. The term “Drag@iins the reference number of various
service types, and the types of meters allowedd¢arately measure those service types. They
develop and enforce the laws as pertaining to measnt, and evaluate and certify
measurement devices for use in Canada
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