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1L In-Sewice Unit Tiesting

— @n-Line Evaluation off BC€T RCE/PA
Gl Revenue Verification
ECl Excitation Performance

Cl & lLoad Problems ldentified

— Generatorn €T Testing
CT Performance
Wiring Verification

2. On-Site Accuracy Testing
— RCF and PA Metering Certification
— NIST Trace-ability
— Off-Line Test
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EESHIRESERVICE and @n=siter Aceuracy: iesting

1. In=Senvice Unit Testing (BEIs and GEls)

— \Variable Resistance Type of; Tiest
Existing BCI Burden Disconnected (2 minutes)
CirVoltage and/Current Values at: Different Resistances
Wiring) Verified

— RCFEF and PA Data s Derived from Excitation Data
Core Gross-Section Infermation is Assumed
Data not Traceable

— Must have access to shorting terminal to replace burden
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W ON-LINETESTING OF CURRENT TRANSFORMERS
= THEORY OF OPERATION

=_——w
The proposed method uses the well known equation:

lpri
lsec = -—--—- - lexc where

lsec - Secondary current

lpri - primary current

lexc - secondary exciting current
N - number of turns

and is based upon inserting additional burdensin steps into the secondary loop while the
transformer is energized with a stable primary current.

In order to circulate transformer secondary current through the burden resistance (Ror )
an induced secondary voltage (terminal voltage) is required:

Viem = lscX Ror
This voltage is produced by the flux O in the magnetic circuit of the transformer (Faraday’s Law
Hence, the higher the resistence, the greater flux O will become, and an increased secondary
exciting current is necessitated . As aresult, the secondary current will decrease with the increasir
of the burden resistance.

The measuring circuit for this method is shown in figure 1.
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At each burden the terminal voltage and
corresponding secondary current are recorded
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Each measured secondary current value is
then subtracted from the current value obtained
at zero burden. Using these derived current
differences, secondary excitation curve is plotted.
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2. On-Site Accuracy lesting

— RCEand PA Metering Certification
lGr=(CIprit//IND:ISec

Ratio Error = o) x:Sin (M +2) /llsec

= lo/x Cas (M/+2) / Isec

— NIST Trace-ability

Instrumentation traceable to NIST
Data calculated from actual readings

— Off-Line Test

Short Outage for Testing
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EESHINESErvIGe andrOn=Siter Accuracy s liesting

22, On-Site’ Accuracy; liesting
— Theory of: @peration

I'seC = ((prit/IND:G where: |/sec =secondary current
| pril= primary current

|'0/= secondary exciting current
(where lexis made up ofiIm magnetizing and Iw core loss currents)
N = number ofiturns

Ratio Error (RE) = 1o x:Sini (M +2) /Isec (RE is proportional to core loss current.)
PA =10 x Cas (M +2) /Isec (PA'is proportional to the magnetizing current.)

where: 2 =the angle between VA and Watts at corresponding voltage.

lo / Isec RE

M = the angle between impedance Z and resistance R of the load.
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lo/Is

RE
o
PA
The proposed method ed well known equion:
| pri
Isec= - -lo where
N
N - number of turns
lo - secondary exciting current
Ratioerror RE=loxsin (® +2) /Isec
Phase angle PA =loxcos (¢ +2) /Isec
Isec | Vo lo lo/lsec W VA Burden| Rb X |Rw| M 2 o RE PA
5] 9.45| 0.0068] 0.00136] 0.04100| 0.0643 18] 1.62| 0.785] 0.1] 0.428] 0.879] 1.307| 0.00131| 1.2
0.5] 0.95] 0.001] 0.0019] 0.00065| 0.0009 1.8] 1.62| 0.785] 0.1] 0.428] 0.813] 1.241] 0.00180f] 2.1
5] 4.95] 0.0055] 0.0011] 0.01700] 0.0273 0.9] 0.81] 0.392| 0.1] 0.407| 0.897] 1.304] 0.00106] 1.0
0.5] 0.50] 0.0008] 0.0016f 0.00028| 0.0004 0.9] 0.81] 0.392| 0.1] 0.407| 0.786] 1.193] 0.00149] 2.0
5] 2.96] 0.005 0.001] 0.00900f 0.0148 0.5 0.45] 0.218} 0.1] 0.377| 0.917] 1.294] 0.00096| 0.9
0.5] 0.30] 0.0006] 0.0012] 0.00013] 0.0002 0.5] 0.45]| 0.218] 0.1] 0.377] 0.749] 1.126] 0.00108] 1.8
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2. On-Site Accuracy Testing

— RCE/PA Certification- Comparater methoed

Highly accuracy, comparator. & standard transformer
Driver transformer
Accurate burdens

— NIST Trace-ability

Comparator traceable to NIST]
Actual readings on RCFE and PA taken

— Off-Line Test

Outage for Testing
Isolated from primary circuit

ol e L e = ol " BT T T8 - A '
—AﬁéFMaD ElN t%&}?‘éﬂ@ntéﬁ@ Control SOIUUGT]‘S‘ -.-! CORPORATION

A MEMBER OF THE ABB GROUP



USLACOR
Stamp


Iansiorner iest Infernation
EFACLON/ SERVICES and Accuracy: esting

Speciall SEVIGCES

— Metering Iir Certification Testing
Atifactary
RCE/PA & Dielectric Testing

—Metralagicall Certification
Customergiest Facility
Testing Range Improvement to Lower, and Higher. Currents
Direct NISTr Trace-ability

— Transformer Refurbishment
Transformer Upgrades
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