
CABLE CONDITION MONITORING SYSTEM

CHAR
SERVICES, LLC

a division of

AMS has been providing equipment and services for 

troubleshooting and condition monitoring of electri-

cal cable systems for more than twenty years. Exten-

sive research and development activities have led to 

recent advancements in the cable testing techniques 

that have been incorporated into the latest release of 

the CHAR System.  

The CHAR Cable Condition Monitoring System 

measures the health and integrity of a cable by perform-

ing a series of non-destructive electrical tests that can be 

administered from the measurement end of the cable 

circuit.  This allows testing of most cable circuits and end 

devices while saving test personnel exposure to harsh 

environments.  The data collection is managed by user-

friendly proprietary software that automatically trends 

recent measurements with baseline data and �ags 

discrepancies and outliers.  AMS also employs proprietary 

techniques for locating intermittent faults and electrical 

noise coupling into shielded circuits.

About Benefits

CHAR Testing

-  Degraded connectors
-  Moisture intrusion into cracked cable insulation
-  Intermittent connections
-  Noise coupling from damaged or degraded shielding
-  Open circuit faults
-  Short circuit faults – between conductors, conductor 
   to ground
-  Turn to turn shorts in motors and coils
-  Foreign material or moisture contamination in connectors

Electrical Systems

-  Instrumentation and Power Cables, Including 
   Connections, Penetration and Splices
-  Rod Drive Mechanism Cables and Coils
-  Rod Position Indication System Cables
-  Nuclear Instrumentation Cables, Connectors, and Detector
-  Baselining Newly Installed Cables & Connectors
-  Motor Coil and Valve Cables and Connectors

Enhancements

-  Distance to Fault
-  Fault Severity
-  E�ect of Fault on Cable Circuit Performance
-  EMI/RFI Analysis
-  Recommendations for Repair
-  Automated Report Generation
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Features Advantages Benefits

Suite of Industry
Standard Electrical 
Measurements

Perform electrical cable 
tests with single-ended 
measurements

•  Build and maintain a cable aging management database

• Automated test sequencing, database management,  
 analysis, and trending tools

• Troubleshooting, system health monitoring, predictive  
 maintenance

• Automatically acquire hundreds of cable tests using   
 pre-configured test sequences

Test sequences for 
common plant 
systems

Pre-configured by AMS 
experts to fully        
characterize any plant 
system under test. 

• Simplifies data trending
• Automatic statistical analysis flags outliers
• Automatic report generation

Proprietary               
RTDR test

Locate and diagnose 
noise susceptibility in 
shielded cables

• Improve Nuclear Instrumentation reliability

• Prevent SCRAMs from SRM and IRM channels during plant  
 startup

• Harden shielded systems against EMI noise interference

FDR for cable 
insulation aging 
management

Remotely quantify 
cable insulation aging.

Identify cable “hot 
spots.”

• Locate and monitor thermal and radiation insulation        
 degradation 

• Reduce personnel exposure to harsh temperature and  
 radiation environments

• Simplify acquisition and maintenance of a cable aging  
 management database

Improved Dynamic   
TDR

Identify loose         
connections with real 
time monitoring TDR

• Save TDR snap-shots to document intermittent               
 connections

• Reduce time and resources for cable circuit                
 troubleshooting

Integrated high          
voltage power        
supply

Measure DC insulation 
resistance and neutron 
detector health

• Measure insulation resistance (IR) up to 1,000 DC Volts

• Perform IV (plateau curve) testing of neutron detector  
 health up to 3,000 DC Volts

New 80 Channel 
Multiplexer

Apply CHAR System 
measurements to 80 
di�erential channels 

• Test all CRDM/CEDM coils and cables in less than a   
 12-hour shift

• Test all LPRM detectors in one 12-hour shift

• Dramatically reduce the time required to make and           
 break connections



CABLE CONDITION MONITORING SYSTEM
SYSTEM SPECIFICATION

Operating
Environment:

Suggested
Warm Up:

Power 
Requirements: 

GENERAL SPECIFICATIONS

Temperature:  0 to 55 ºC
Humidity:  < 0.95% RH

5 minutes if stored at ambient temp >20°C 
30 minutes if stored at ambient temp <20°C 

110-240 VAC, 50 to 60 Hz, 300 watts max

Dimensions: Approximately 18.5” (W) by 16” (D) by 9” (H) 

Weight: Approximately 40 lbs 

Sample Time:
Sample Rate:

Record Length:
Coupling:

Input Impedance:
Range:

Voltage Resolution:

Accuracy
Voltage (with Self-Cal):

Voltage (without Self-Cal):

NOISE VOLTAGE MEASUREMENT

0.5 seconds
5 kHz
2,500 points
DC
1 MΩ
±100 mV to ±1,000 V
12 bits

(0.3 ppm of reading + 1 ppm of range) to (3 ppm 
of reading + 0.01 of range) (range dependent)

(3 ppm of reading + 2 ppm of range) to (3 ppm 
of reading + 0.02 of range) (range dependent)

Operating  Environment:

CONTROL COMPUTER

Pentium 1 GHz or better

≥2 GB of Ram

≥700 MB of free space

1 Ethernet port (≥ 100 Mb/s)

1280 x 1024 pixels (minimum resolution)

Windows 7 (recommended), Windows XP

Windows compatible

Processor:

Memory:

Hard Drive:

Communications:

Display:

Operating System:

Printer:

TIME DOMAIN REFLECTOMETRY (TDR)

Pulse Type:
Pulse Amplitude (into 50 Ω):

Pulse Repetition:
Pulse Duty Cycle:

Pulse Rise Time (10% to 90%):
Reference Impedance:

Rho Resolution:
Sampling Rate:

Record Length:

Square wave
±1.1 V
145 Hz (±5%)

49.9%
Approximately 650 ps (into 50 Ω)

50 Ω
488.4µ
4 GS/s (for cable systems ~ ≤ 4000 ft in length)
1 GS/s (for cable systems ~ 4000 feet – 16000 feet in length)

60,000 points

WAVEFORM CAPTURE

Number of Channels:
Coupling:

Input Impedance:
Voltage Resolution:

Voltage Range:
DC Voltage Accuracy:

AC Voltage Accuracy:
Bandwidth:

Sample Rate:
Trigger:

Record Length:

2 (simultaneously sampled)

DC or AC
50 Ω or 1 MΩ (user selectable)

12 bits
0.2 to 20 Vpk-pk (user selectable)

(±0.65% of input + 1.3 mV)  to  
(±0.65% of input + 10 mV) (range dependent)

±0.06 dB to ±0.09 dB (input impedance dependent)

up to 150 MHz
3 kS/s to 4 GS/s (user selectable)

Edge, Window, Hysteresis, Video, Digital, 
Immediate and Software
up to 60,000 points

*SPECIFICATIONS CONTINUE ON BACK 2015 © AMS CORPORATION
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DC RESISTANCE

Range:
Resolution:

Test Current:
Maximum Test Voltage:

Accuracy
Resistance (with Self-Cal):

Resistance (without Self-Cal):

100 Ω to 5 GΩ
10 µΩ to 10 Ω (range dependent)

1 mA to 1 µA ||10 MΩ (range dependent)

100 mV to 10 V (range dependent)

(0.8 ppm of reading + 0.1 ppm of range) 
to (2500 ppm of reading + 0.2% of range) 
(range dependent)

(5 ppm of reading + 0.05 ppm of range) 
to (2500 ppm of reading + 0.2% of range) 
(range dependent)

INSULATION RESISTANCE

Programmable 
Voltage Range:

Voltage Accuracy:
Programmable 

Voltage Resolution:
Maximum Current:
Resistance Range:

Resistance Accuracy:
Programmable 

Test Duration:

10 to 1,000 VDC
Approx. 5% of setting (25 VDC to 1,000 VDC)

1 VDC increments
5.0 mA
1x105 to 5x1012  at 1000VDC
1x105 to 5x1011  at 100VDC
1x105 to 5x1010  at 10VDC

±15% of reading

15 seconds (Fast)
1 minute with DAR Ratio
3 minutes with PR Ratio
10 minutes with PI Ratio

Frequency Domain Reflectometry (FDR)

Frequency Span:

Frequency Resolution:

Incident Signal Type:

Output Power Range:

Power Step Resolution:

Output Impedance:

Receiver Dynamic Range:

Maximum Record Length:

50 kHz to 8.5 GHz (user selectable)

1 Hz

Sinusoid

+15 dBm to -30 dBm 
(frequency dependent)

0.01 dB

50 Ω

90 dB to 110 dB (frequency dependent)

20,001 points (user selectable)

REVERSE TIME DOMAIN REFLECTOMETRY (RTDR)

Pulse Type:
Pulse Amplitude
(into 50 Ω):
Pulse Repetition:
Pulse Rise Time
(10% to 90%):
Exponential
Decay Tau:

Sampling Rate:

Record Length:

Exponential wave

±2.1 V 
145 Hz (±10%)

Approximately 650 ps (into 50 Ω)

1.9 µs (±10%)

4 GS/s (for cable systems ~ ≤ 4000 feet in length)
1 GS/s (for cable systems ~ 4000 feet – 16000 feet in length)

60,000 points

CURRENT-TO-VOLTAGE (IV) CURVE

Programmable
Voltage Range:

Voltage Accuracy:
Programmable

Voltage Steps:

Current Range:
Current Accuracy

(with Self-Cal):

Current Accuracy
(without Self-Cal):

Programmable
Dwell Time:

25 to 3,000 VDC
Approximately 5% of setting 

Minimum = 2, Maximum = (Stop V – Start V)

20 pA to 5 mA
(25 ppm of reading + 20 ppm of range) to 
(15 ppm of reading + 30 ppm of range) 
(range dependent)

(350 ppm of reading + 40 ppm of range) to 
(440 ppm of reading + 30 ppm of range) 
(range dependent)

1 to 600 seconds/voltage step

IMPEDANCE MEASUREMENTS (LCR)

Test Frequencies:
Test Frequency Accuracy:

Test Signal Level:

Accuracy
Inductance 

(all frequencies):
Dissipation Factor

(all frequencies):
Capacitance

(frequency dependent):
Quality Factor

(frequency dependent):
AC Resistance

(all frequencies):

100 Hz, 1 kHz, 10 kHz 
±0.02% of actual
Approximately 0.6 Vrms

0.5% ±1 digits to 2.8% ±3 digits 
(range dependent)  

0.5% ±50 digits to 2.8% ±50 digits 
(range dependent)

0.5% ±1 digits to 2.8% ±5 digits 
(range dependent)

0.5% ±50 digits to 3.9% ±50 digits 
(range dependent)

0.5% ±2 digits to 5.5% ±3 digits 
(range dependent)
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