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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

JUN .6 1973 

Mr. Romano Sal vatori, Manager 
Safety and Licensing 
PWR Systems Division 
Westinghouse Electric Corp.  
P. 0. Box 335 
Pittsburgh, Pennsylvania 15230 

Dear Mr. Salvatori: 

The Regulatory staff has completed its review of Westinghouse Electric Corporation Topical Reports WCAP-7508-L (Proprietary) and WCAP-7685 
(Non-Proprietary), both of which are entitled "Test Report of Isolation 
Amplifiers". The reports describe the test program and summarize 
the test results used to verify the electrical isolation capabilities 
of the Fo::oro Model N. 66G-0W, Voltage to Current Converter, and the 
roxboro Iodel .1 66B-CO Style C, Current Repeater. The stated desinn 
function of these devices is to eiectrically isolate the input (protection) circuit when the output (non-protection) circuit is subjected 
to shorts, opens, or the application of a-c or d-c voltages commonly 
present in the control room. The voltages applied to the output 
terminals during these tests included 10,,80, 130, and 250 Volts d-c 
(both polarities); and 115 and 480 Volts a-c.  

As a result of our review, we have concluded that WCAP-7508-L (Pro
prietary) provides sufficient information to support the conclusion 
that the testing, as reported, demonstrates the ability of these 
devices to perform their electrical isolation function where the 
possibility of faults on the output of the'devices is limited to 
the range of conditions defined above. To this extent, WCAP-7508-L 
(Proprietary) will be acceptable as a reference in applications 
for construction permits and operating licenses, provided that 
WCAP-7685, the non-proprietary version, is referenced in each 
application which references the proprietary report.  
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Mr. Romano Salvatori - 2 JUN & 173 

Since the reports do not cover seismic or environmental testing, the 
acceptability of these devices is also conditioned on appropriate 
seismic and environmental qualification testing.  

Sincerely, 

D. B. Vassallo, Chief 
Pressurized !Water Reactors 
Branch No. 1 
Directorate of Licensing
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ABSTRACT 

A description is provided for two types of Foxboro isolation amplifiers 

which are used with protection instrument channels. Test results were 

obtained on these isolation amplifiers to determine that there would 

be no effect on their input side (Protection Channel Side), when their 

outputs were subjected to opens, shorts and the application of voltages 

commonly available in the control room.
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1. SCOPE OF TEST 

Foxboro isolation amplifiers of the design used at Point Beach and 

later plants for protection system isolation were tested. The 

isolation amplifiers, which are known as current-to-current repeaters 

and Voltage-to-Current Converters, were placed in service with a 

representative input signal; their respective outputs were then 

subjected to a series of fault conditions, which included opens, shorts 

and the application of voltages commonly available in the control room.  

Strip chart recordings were made for each test and they showed no 
significant disturbance to the isolation amplifier input signal.
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OPERATING PRINCIPLES - FOXBORO ISOLATION AMPLIFIER 

The isolation amplifier is an all-solid-state instrument consisting 

of an input stage magnetic amplifier and a transistorized output 

stage. The magnetic-transistor amplifier provides isolation between 

input and output signals and an output signal to drive into any 

load from 0 ohms to 660 ohms.  

The diodes on the output of the magnetic amplifier first stage permit 

only unidirectional current flow in the a-c windings. The windings 

conduct on alternate half-cycles, drawing power from the a-c supply.  

The resulting combined pulsating d-c currents provide the input to the 

second stage, which in turn provides current at the output circuit.  

The deviation of the magnetic amplifier core from full saturation 

determines the average impedance through the two a-c windings and, thus, 

the average current which flows. The deviation from full saturation 

depends upon the algebraic sum of the ampere-turns present in the d-c 

windings. The bias windings provide sufficient "zero" adjustment to 

account for variations (such as winding imbalance) within manufacturing 

tolerances.  

By voltage sampling across an output resistor, the electrically isolated 

feedback winding provides output current intelligence to make the circuit 

insensitive to output load. Disruption or perturbation of the feedback 

current affects only the core saturation point and, hence, the current 

through the a-c coils. It will not affect the d-c current in the input 

windings.  

Foxboro Voltage-to-Current Converter is similar to the Current Repeater.  

The difference is in the input circuit configuration.
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3. GENERAL DESIGN AND TEST CAPABILITIES 

All process protection signals are purposely transmitted as ungrounded 
(floating) signals. Any voltage variations, as a result of not referencing 
voltages to ground, do not affect the signal since the loop current carries 
the signal intelligence.
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4. CONCLUSIONS OF TEST RESULTS 

The isolation amplifier provided an effective electrical barrier for 
the input (protection side) signal when the output (control side) 

signal was subjected to fault conditions. That is, upon application 

of fault conditions, such as opens, shorts, and voltages commonly 

found available in the control room, the output circuitry produced 

no significant perturbations on the input side of the isolation amplifier 
that would negate the analog protection signal.
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