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1.0  INTRODUCTION 
 
 This manual includes information and instructions for the operation and 

maintenance of the C104 family of open-frame current measuring transducers.  
 
 
     1.1  WARRANTY 
 
 The AYA-Instruments products are warranted against defects in workmanship and 

material for a one-year period after the date of purchase. During this period, AYA-
Instruments will repair or replace, at its own option, any components found to be 
defective under normal use.  Unless agreed upon in advance by a special warranty, 
AYA's obligation under this warranty is limited only to repairing any such instrument 
which, in AYA's opinion, is found to be defective within the scope of the warranty 
when returned to the factory or to an AYA authorized service center.  Transportation 
to and from the main office or the service center will be paid by the purchaser.  
Buyer shall pay all duties and taxes for products returned to AYA or to its service 
center from another country.  Shipment should not be made without obtaining a 
Returned Material Authorization  from AYA.  AYA warrants that its software and 
firmware designed for use with an instrument will execute all programming instruc-
tions when properly installed on that instrument.  

  
 This warranty will not apply to products repaired or modified by persons not 

authorized by AYA or not in accordance with instructions furnished by AYA.  If the 
product is found to be defective as a result of misuse, improper repair or abnormal 
operating conditions, operation outside the environmental specifications of the pro-
duct, or improper installation or maintenance, repairs will be billed at cost. 

 
 AYA assumes no liability for secondary charges or consequential damages 

associated with the misuse of its products. 
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1.2  GENERAL DESCRIPTION 
 

 The C104 transducer is an open-frame transformer designed for measuring 
very high bidirectional currents. It incorporates HALL-EFFECT sensors with 
associated circuitry that generate an analog output signal proportional to the 
primary current of the transformer. It replaces the shunts used in high current 
measurements, thus providing features such as isolation from the active 
circuits and high ouput signals.  

 
  The C104 transducer can accurately measure AC currents up to 30,000 

Amperes Peak-to-Peak and DC current up to 15,000 Amperes. The 
transducer provides an output signal of 0.5 millivolt per ampere of primary 
current. 

 
 The open frame structure of the C104 facilitates the placement of the 

transducer, either temporarily or permanently, at existing installations. It can 
be placed around either horizontal or vertical conductors. It is a rugged 
industrial device with polycarbonate thermoplastic insulation.  

 
 The signal conditioning of the C104 is incorporated in the transducer and, 

therefore, does not require an external electronic signal conditioner. It only 
requires low level power from a power source. It is designed for indoor use 
and meets the requirements of the International Electromechanical 
Commission (IEC) standard 359. The C104 transducer is designed to 
operate in the frequency range of DC to 1000 Hz. The amplitude of the 
output signal is + 7.5 Volts for a primary current of +15,000 Ampere. It can 
accommodate current conductors as large as 104 MM x 106 MM (4.09" x 
4.17"). The standard unit - Model C104-AYA-1200 - is designed for operation 
from 115VAC 50/60 Hz. Other models are available for operation from 230 
VAC and from DC power sources.   

 
  The standard C104-AYA-1200 package includes the following items: 
  

 Model C104-AYA-1200 Transducer with power cord 
 Output Connecting Terminals 
 Operation Manual   

 
  The following optional items are available when ordered with the transducers: 
   Standard Conductor Bracket  
   Custom Conductor Bracket 
   BNC Signal Cable 
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1.3 SPECIFICATIONS 
 
 The specifications of the C104 family are subject to change without notice . 

Accuracy is specified assuming low residual and no external magnetic fields.  
 
 1.3.1 C104-AYA-1200 
 
 Transformer Ratio:  2000 / 1  
 
 Conversion Ratio:  + 15,000A / + 7.5 V 
 
 Output Signal:  0.5 mV per Ampere  (Load 25K Minimum load) 
 

Zero Offset:   50 mV +10mV (its presence indicates proper 
operation after warm-up time ) 

 
 Residual Signal:  +5mV or 0.05% of last reading 
 
 DC Accuracy:  + 1% from 600 to 5000 ADC 
     + 2% from 300 to 15,000 ADC 
 
 AC Accuracy:  + 1% for 1200 to 10000 A Peak-to-Peak 
     + 2% from 600 to 30,000 A Peak-to-Peak  
 
 Current Overrange:  up to + 30,000 A Peak (1 Minute) 
     Output limited to +14 Volts 
 
 Operating Frequency: DC to 1000 Hz 
 
 Warmup Time:   15 minutes  
 
 Operating Temperature:  14-122oF (-10 to +50oC) 
 Safe Storage Temperature: 5-149oF (-20-65oC)  
 
 Dimensions:   9.38"H X 8.62"W X 2.44"D (238 x 219x 62mm) 
 
 Weight:   1.64 lbs.  (3.6 Kg) 
 
 Power:   115VAC + 10%, 50/60Hz 
 
 Power Consumption:  Less than 10 watts  (For zero primary current) 



 4 

 THE C-104 OPEN FRAME TRANSFORMER TRANSDUCER 
 
 

 

 
 

1.3.2 C104-AYA-1150 
 

 Same specifications as the Model C104-AYA-1200 except for power, 
dimensions and  weight: 

 
  Dimensions:    8.62"H X 8.46"W X 2.44"D 
       219mm x 215mm x 62mm 
 
  Weight:    1.59 lbs.  (3.5 Kg) 
  
  Power:    48 VDC + 10% 
  
  Power Consumption:  < 100 mA 
       (For zero primary current) 
 
 1.3.3 C104-AYA-1101 
 

 Same specifications as the Model C104-AYA-1200 except for power, 
dimensions and weight. 

 
  Dimensions:    8.62"H X 8.46"W X 2.44"D 
       219mm x 215mm x 62mm 
 
  Weight:    1.59 lbs.  (3.5 Kg) 
 
  Power:    120 VDC + 10% 
       48 VDC + 10% 
  
  Power Consumption:  < 100 mA (at 48VDC) 
       (For zero primary current) 
 
 1.3.4 GENERAL 
 

 The output signal is limited by the internal DC supply voltage to +12 V. 
Therefore, for the optional transformation ratio of 1000/1 the maximum 
current that can produce an output signal is +12,000 ADC or 24,000 A 
Peak-to-Peak.   
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2.0  SAFETY PRECAUTIONS 
 
 The C104 is designed for operation in a laboratory environment. Care must be taken 

to operate it according to the instructions described in this manual.  Disassembly of 
the transducer should not be attempted by field personnel. High voltages present in 
the transducer are dangerous and could cause injury or death.  BEWARE OF HIGH 
VOLTAGE HAZARDS.   The instrument is wired using a power cable with two wires. 
Grounding is not necessary because the transformer is completely isolated using 
the polycarbonate enclosure. 

 
 AYA-Instruments, Inc. assumes no responsibility for any damage to its products or 

any injury or death resulting from misuse or deviation from specified instructions.     
  
 CAUTION: 
 
 The transducer will be damaged if any any voltage is applied to the output terminals. 
 
 The transducer will be damaged if the ouput terminals are shorted for more than 5 

seconds. 
 
 The transducer will be damaged if the power voltage is applied to the output 

terminals. 
 
 The transducer will be damaged if the power voltage applied to its power cord 

exceeds the specified voltage.(In the case of the model C104-AYA-1200, make sure 
that the power at the installation site is 115VAC +10%).  
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3.0  PREPARATION FOR USE AND INSTALLATION OF THE C104   
 
3.1 INTRODUCTION 
 
 This section provides information and warnings that should be followed by the user 

to insure safe operation and to keep the transducer in a safe condition.   
 
 The outside dimensions of the C104 Current Transducers are shown in Figure 3-1. 
 

 
 

 
 
 

Figure 3.1:  OUTSIDE DIMENSIONS OF THE C104 
 
 
 



 7 

 THE C-104 OPEN FRAME TRANSFORMER TRANSDUCER 
 
 

 

 
 

 
3.2 CONNECTIONS 
 
 3.2.1  LINE VOLTAGE CHECK 
 

 Before connecting the C104 to the power line, ensure that it is set to 
the local line voltage.  For the model C104-AYA-1200 the power is 
115VAC +10% 50/60 Hz. If a higher voltage is applied, the transducer 
will be damaged.   

 
 
 3.2.2  FUSE  (C104-AYA-1200) 
 

 The transducer will not operate without a fuse. Check that the fuse 
rating corresponds to the value indicated for the specific model. For 
the Model C104-AYA-1200, a 1 Ampere fuse should be placed in the 
fuseholder.  

 
 
3.3 OUTPUT SIGNAL CONNECTIONS 
 

 The Output signal terminals are located on the side of their transducer. The 
OUTPUT voltage is present between the terminal marked "OUTPUT: SIGNAL" and 
the terminal marked "OUTPUT: GND" (which is ground).  To obtain the specified 
accuracy, DO NOT LOAD THE OUTPUT with any resistance that is lower than 
25,000 Ohms. Pay attention to the polarity of the output signal.  
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3.4 INSTALLATION 
 
 Figures 3-2 and 3-3 show the sequence of installing the Model C104-AYA-1200 to a 

set of busbar conductors using a standard bracket.  
 
 Locate the flat section of the transducer (item 5) and remove the four screws (items 

10) that hold it to the bottom C-section. Remove the top section.  
 
 The transducer is supplied with two standard brackets (item 11). Remove the two 

screws that hold each of the two brackets and remove the brackets.  
 
 Place the C-section core around the busbars paying attention to the polarity of the 

arrows on the transducer. (When the polarity is as indicated by the arrows, the 
output signal will be of the same polarity).  Place the two brackets so that their 
mounting holes are aligned with the nuts (item 12) located behind the core slots. 
Reinsert the two bracket screws and lower the brackets until the bottom core is held 
firmly but do not tighten the bracket screws.   

 
 Before reinstalling the flat section (item 5), inspect it visually and remove any 

particles or dirt that may be present on the surface that makes contact with the C-
section. That surface must be very flat and clean. (Beware of metal shavings). 
Reinstall the flat section of the transducer (item 5) using the four screws that were 
removed from it. Tighten the four screws moderately using the supplied Allen 
wrench. Lower the two brackets until the core is firmly held by the busbars. Tighten 
the two bracket screws moderately using the Allen wrench.. 

  
 When the installation is completed do not leave th e Allen wrench on the 

transducer.  
 
 Figure 3-4 shows the dimensions of a standard mounting bracket and figure 3-5 

shows various custom shaped brackets.  Figure 3-6 shows the sequence for 
mounting a custom shaped brackets with two busbars.  

 
 Other custom brackets are available on special orders.  
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FIGURE 3.2 

 

 
Figure 3-3 
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4.0  THEORY OF OPERATION 
 
 This section includes the theory of operation of the C104 current transducer.  
 
 The heart of the system is a high quality core which consists of the C-Shape Section 

and the Top flat section. The HALL EFFECT sensors are located in the magnetic 
field that is generated by the primary current. The HALL-EFFECT sensors are 
located in pairs to cancel any errors that may be present due to signals that are not 
generated by the primary currents under measurement.  

 
 The signals generated by the sensors are then amplified and processed by the 

electronic signal conditioning circuit. The output voltage is proportional to the flux 
density that is generated by the primary current.  

 
 The C104 is calibrated at the factory to set the gain of the signal conditioner for 

proper scale factor. The C104-AYA-1200 has a scale factor of 0.5mV per ampere, or 
5 Volts for 10,000 Amperes. A special zero offset voltage is generated by the signal 
conditioner as a diagnostic measure to indicate that the transducer is functioning 
properly. This offset voltage is 50 mV +10 mV and it is set at the factory after a 
minimum of 15 minutes warm-up time and under controlled conditions insuring no 
exterior magnetic fields and without any conductor in the transducer's opening.  

 
 
5.0  OPERATION 
 
5.1  INTRODUCTION 
 
 This section includes the instructions for the basic operation of the C104-AYA-1200. 

 CAUTION:  Before operating the transducer, read Section 3.0 entitled 
"PREPARATION FOR USE AND INSTALLATION".  Make sure that the right power 
voltage is applied (115VAC + 10%, 50/60 Hz).  Make sure that the POWER is OFF  
before connecting the line cord to the power line.  

 
5.2  SETUP OF THE C104 
 
 Connect the output terminals of the C104 current transducer to the external 

measuring instrument with a cable as shown in Figure 5-1. (A shielded cable is 
recommended). The signal is compatible with a great variety of instruments such as 
portable multimeters, oscilloscopes, power analyzers and controllers 
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FIGURE 5-1. 
 

 
5.3 CURRENT MEASUREMENTS 
 
 The highest accuracy of the C104 transdiucer, namely +1%, is between 600 and 

5000 Amperes DC. Figure 5-2 shows the maximum error plot for currents ranging 
from 50 to 20,000 Amperes DC. The accuracy is 2% between 300 and 15,000 
Amperes DC. Below 300 Amperes the error increases to 10% at 100 Amperes and 
to 100% at 50 Amperes. 

 
 The following equation should be used to compute the primary current being 

measured: 
  I1 = (Vi - Vo) x R 
 
 Where   I1 = Primary Current being measured 
 Vi = Output Voltage due to the primary current 
 Vo = Zero offset voltage 
 R  = Transformation Ratio 
 
 EXAMPLE A:  R  = 10,000A / 5V  (or 2,000/1) 
    Vo = 50 mV 
    and a reading of Vi = 3.050 Volt 
    I1 = (3.05-0.05) x 2,000 = 6,000 Amperes 
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 EXAMPLE B:  R  = 10,000A / 5V  (or 2,000/1) 
    Vo = 50 mV 
    and a reading of Vi = -3.950 Volt 
 
    I1 = (-3.95-0.05) x 2,000 = -8,000 Amperes 
 
 
6.0 MAINTENANCE  
 
 The maintenance of the C104 is simple and straight forward. The transducer must 

be kept clean and dusted periodically.  
 
6.1 CLEANING 
 
 Depending on the frequency of usage and on the environment where the instrument 

is located, it may be desirable to clean the transducer periodically using alcohol, to 
visually inspect the transducer and to remove any accumulation of dust and dirt 
using an air pressure blower.  

 

 
 

FIGURE 5-2: ACCURACY OF THE C104-AT 
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7.0  DISASSEMBLY AND REASSEMBLY  
 
7.1 INTRODUCTION 
 
 Disassembly of the transducer will automatically void its warranty.  
 
 
8.0 PREPARATION FOR RESHIPMENT 
  
 The C104 was designed to meet the standard requirements of the industry for 

handling and shipping.  No special precautions are required to lock any 
mechanically moving parts.  However, packing in either a foam-filled container or a 
similar package that can withstand the shock and vibration of normal transportation 
is recommended. 

 
 
9.0 STORAGE INSTRUCTIONS 
 
 When not in use for extended periods of time, the C104 should be stored in a 

packing enclosure to protect it from exposure to dust or other environmental effects. 
 Special care should be taken to ensure that environmental storage conditions are 
not exceeded.  The temperature range should be between -20oC and +65oC, and the 
humidity range should be between 20% and 80% relative humidity non-condensing. 
  

 The C104 was designed to be used within the specified environmental limits. 
Exposure to environmental conditions, such as temperature, relative humidity, 
shock, vibration and others, may affect its accuracy. 
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