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Chapter 3  Communications              
3. Communications 

 

Figure 3-1  RS-232/RS-422/RS-485 Terminal Blocks 
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Computer Connections – RS-232 
 

 
Figure 3-2  RS-232 Hardware Handshaking Connection , 9-pin     

 

 
Figure 3-3  RS-232 Hardware Handshaking Connection , 25-pin          

 

 
Figure 3-4  RS-232 Simple 3-wire Connection , 9-pin female    

 

 
Figure 3-5  RS-232 Simple 3-wire Connection, 25-pin     
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External Modem Connections 
 

 
Figure 3-6  RS-232 Simple 3-wire Connection, 9-pin male 

 

 
 

    

Figure 3-7  RS-232 Simple 3-wire Connection, 9-pin 

 
 
Initialization String: ATS0=1&D0&K0&W0 
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Computer Connections – RS-422/RS-485 

 
Figure 3-8  RS-422 Multidrop Connection, 25-pin PC Port 

 
Figure 3-9  RS-485 Multidrop Connection, 25-pin PC Port 
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Figure 3-10  RS-422 Multidrop Connection, 9-pin PC Port 

 
Figure 3-11  RS-485 Multidrop Connection, 9-pin PC Port 
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Figure 3-12  RS-485 Multidrop Connection, 9-pin PC Port 

 

Figure 3-13  RS-485 Multidrop Connection, 25-pin PC Port 
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Chapter 4  Changing the Battery 
4. Changing the Battery 

When the battery level drops below the minimum allowed threshold, the red MEM.BAT.LOW LED on the 
front of the device is lit up, indicating that the battery should be replaced. Use the following procedure: 

1. Use a flat screwdriver to open the 
battery compartment, turning 
counter-clockwise. 

  

 

2.  Remove the battery cover and the battery 

   
3.  Replace the battery  - with the plus towards the outside - and close the compartment.  

 

IMPORTANT 

- Use an AA lithium 3.6 volt battery. 

- In order not to lose data stored in the memory, use PAS to upload data (see SA300 
Operation Manual, Chapter 12) to a PC BEFORE changing the battery; OR, make sure you 
change the battery while the power is ON. If you change the battery while power is off, you 
will lose all data currently stored in the memory.
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Appendix:  Technical Specifications 

Environmental Conditions 
Operating Temperature: -20°C to 60°C  (-4°F to 140°F) 
Storage Temperature: -25°C to 80°C (-13°F to 176°F) 
Humidity: 0 to 95% non-condensing 

Construction 
Overall Dimensions  
Length: 284.00 mm (11.181 Inches) 
Width: 255.24 mm (10.05 Inches) 
Depth: 185.00 mm (7.28 Inches) 
Weight: 5.0kg (11.02 Lb) 

Materials 
Enclosure: Cold rolled Steel 
Panels I/O: Aluminum 
Face Plates with Graphics: Polycarbonate film 
PCB. : FR4 (UL94-V0) 
Terminals: PBT (UL94-V0) 
Connectors-Plug-in type: Polyamide PA6.6 (UL94-V0) 
Packaging Case: Carton and Stratocell (Polyethylene Foam) Brackets       
Labels: Polyester film (UL94-V0) 

Power Supply 
Isolation: galvanically isolated 
Option 120/230 VAC-110/220 VDC: Rated input 85-265VAC 50/60 Hz, 88-290VDC, Burden 20W 
12 VDC Option: Rated input 9.6-19 VDC 
24 VDC Option: Rated input 19-37 VDC 
48 VDC Option: Rated input 37- 72 VDC 

Input Ratings 
AC Voltage Inputs: V1, V2, V3, VN 
Operating Range: 690VAC line-to-line, 400VAC line-to-neutral 
Direct input and input via PT (up to 828VAC line-to-line, up to 480VAC line-to-neutral)  
Input Impedance: 500 kOhm 
Burden for 400V: < 0.35 VA 
Burden for 120V: < 0.03 VA 
Overvoltage Withstand: 1000VAC continuous, 2500VAC for 1 second 
Galvanic Isolation: 3500V AC 
Wire Size: up to 10 AWG (up to 6 mm2) 
Terminals Pitch 9.5 mm 

AC Voltage Inputs: V4,  V4N 
Operating Range: 400VAC  
Direct input and input via PT (up to 480VAC)  
Input Impedance: 500 kOhm 
Burden for 400V: < 0.35 VA 
Burden for 120V: < 0.03 VA 
Overvoltage Withstand: 1000VAC continuous, 2500VAC for 1 second 
Galvanic Isolation: 3500V AC 
Wire Size: 10 AWG ( up to 6 mm2) 
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Terminals Pitch: 9.5 mm 

Standard AC Current Inputs: I1, I2, I3, I4 
Input via CT with 5A secondary  

Operating range: continuous 20A RMS (ANSI C12.20) or 10A RMS (IEC687) 
Fault Currents: up to 150A RMS (30x) 
Burden: < 0.15 VA 
Overload Withstand: 20A RMS continuous, 250A for 1 second 
Wire Size: 10 AWG (2.5 to 6 mm2) 
Terminals Pitch: 13 mm 

Input via CT with 1A secondary  
Operating Range: continuous 4A RMS (ANSI C12.20) or 2A RMS (IEC687) 
Fault Currents: up to 30A RMS 
Burden: < 0.02 VA 
Overload Withstand: 4A RMS continuous, 50A for 1 second 
Wire Size: 10 AWG (2.5 to 6 mm2) 
Terminals Pitch: 13 mm 

Optional AC Current Inputs: I5, I6, I7, I8 
Input via CT with 5A secondary  

Operating Range: continuous 20A RMS (ANSI C12.20) or 10A RMS (IEC687) 
Burden: < 0.15 VA 
Overload Withstand: 20A RMS continuous, 250A for 1 second 
Wire Size: 12 AWG (1.5 to 3.5 mm2) 
Terminals Pitch: 10 mm 

Input via CT with 1A secondary  
Operating Range: continuous 4A RMS (ANSI C12.20) or 2A RMS (IEC687) 
Burden: < 0.02 VA 
Overload Withstand: 4A RMS continuous, 50A for 1 second 
Wire Size: 12 AWG (1.5 to 3.5 mm2) 
Terminals Pitch: 10 mm 

VDC Voltage Input 
Operating Range: 2-290 VDC 
Burden: < 0.2 W  
Accuracy:   ±0.5% 
Galvanic Isolation: 2500V DC 
Wire Size: 10 AWG (up to 6 mm2) 
Terminals Pitch: 9.5 mm 
Scan time: 1/2 cycle 

Plug-In I/O Ratings 
Digital Inputs (up to 3 I/O Modules) 
Scan time: 1 ms @ 60Hz, 1.25 ms @ 50Hz. 

16-DI optically isolated, dry contact sensing (voltage-free): 
Internal power supply 24 VDC 
Sensitivity: open @ input resistance >100kOhm, closed @ input resistance <1kOhm 
Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
16-DI optically isolated, wet contact sensing:  
External Power Supply: 24 VDC 
Sensitivity: open @ voltage<8 volts, closed @ voltage>17 volts 
Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
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16-DI optically isolated, wet contact sensing:  
External Power Supply: 48 VDC 
Sensitivity: open @ voltage<14.4 volts, closed @ voltage>33 volts 
Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
16-DI optically isolated, wet contact sensing:  
External Power Supply:125 VDC  
Sensitivity: open @ voltage<37 volts, closed @ voltage>88 volts 
Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
 
16-DI optically isolated, wet contact sensing:  
External Power Supply:250 VDC  
Sensitivity: open @ voltage<75 volts, closed @ voltage>175 volts 
Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
 

32-DI optically isolated, (4x8 group), dry contact sensing (voltage-free): 
Internal power supply 24 VDC 
Sensitivity: open @ input resistance >16kOhm, closed @ input resistance <10kOhm 
Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
32-DI optically isolated, (4x8 group), wet contact sensing:  
External Power Supply: 24 VDC 
Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
32-DI optically isolated, (4x8 group), wet contact sensing:  
External Power Supply: 48 VDC 
Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
32-DI optically isolated, (4x8 group), wet contact sensing:  
External Power Supply: 125 VDC (100-150VDC) 
Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
 
32-DI optically isolated, (4x8 group),, wet contact sensing:  
External Power Supply: 250 VDC (180-250VDC) 
Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
 

Relay Outputs (up to 4 I/O Modules) 
8-DO:  
6 relays rated at 10A/250 VAC; 5A/125 VDC, (SPST Form A) 
2 relays rated at 8A/250 VAC; 5A/30 VDC, (SPDT Form C) 
Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
Update time: 1/2 cycle  
 
 
 
16-DO: 
2x8 relays rated at 8A/250 VAC; 0.25A/250 VDC, (SPST Form A) 
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Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
Update time: 1/2 cycle 

Analog Inputs/Outputs (up to 3 I/O Modules) 
4 Analog Inputs: 
Ranges (upon order): 

±1 mA  (×200% overload)  
      0-20 mA 
      4-20 mA    
      0-1 mA (×200% overload) 
Accuracy:  0.5% FS             
Scan time: 2 cycles 
 
4 Analog Outputs: 
Ranges (upon order): 

    ±1 mA, maximum load 10 kΩ (100% overload) 

    0-20 mA, maximum load 510 Ω 

    4-20 mA, maximum load 510 Ω 

    0-1 mA, maximum load 10 k Ω  (×200% overload)        
Accuracy:  0.5% FS             

Wire Size: 12 AWG (up to 2.5 mm2) 
Terminals Pitch: 5 mm 
Update time: 2 cycles 

Communication Ports 
COM1 
Serial EIA RS-232 optically isolated port 

Connector Type: DB9 male. 
Serial EIA RS-422/RS-485 optically isolated port 

Connector Type: removable, captured-wire, 5 terminals. 
Wire Size: up to 12 AWG (up to 2.5 mm2). 

Baud Rate: up to 115,200 bps. 
Supported Protocols: Modbus RTU/ASCII, DNP 3.0. 

COM2 
Serial EIA RS-422/RS-485 optically isolated port 

Connector type: removable, captured-wire, 5 terminals. 
Wire Size: up to 12 AWG (up to 2.5 mm2). 

Baud Rate: up to 115,200 bps. 
Supported Protocols: Modbus RTU/ASCII, DNP 3.0. 

COM3 
Serial EIA RS-485 optically isolated port with 12VDC supply voltage for the RDM. 

Connector Type: removable, captured-wire, 5 terminals. 
Wire Size: up to 12 AWG (up to 2.5 mm2). 

Baud Rate: up to 115,200 bps. 
Supported Protocols: Modbus RTU/ASCII, DNP 3.0. 

USB Port 
Non-isolated USB 1.1 port. 
Wire Type: standard USB cable, max. length 2 meters. 
Supported protocols: Modbus RTU. 
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Ethernet Port 
Transformer-isolated 10Base-T port. 
Connector Type: RJ45 modular. 
Supported Protocols: Modbus TCP (Port 502), DNP 3.0/TCP (Port 20000).  IEC61850 (including 
GOOSE & MMS) 
SNTP Time synchronization. 
Number of simultaneous connections (sockets): 5. 

Modem Port 
Transformer-isolated internal 56K modem. 
Connector Type: RJ11. 
Supported Protocols: Modbus RTU/ASCII, DNP 3.0. 

Infrared Port 
Optional optical IEC/ANSII head. 
Baud Rate: up to 115,200 bps. 
Supported Protocols: Modbus RTU/ASCII, DNP 3.0. 

Real-time Clock 
Accuracy: maximum error 15 seconds per month @ 25°C 

IRIG-B Port 
Optically isolated IRIG-B port. 
Time code signal: unmodulated (pulse-width coded). 
Level: unbalanced 5V. 
Connector Type: BNC. 
Recommended cable: 51Ohm low loss - RG58A/U (Belden 8219 or equivalent), TNC connector. 
Recommended GPS time code generator: Masterclock GPS-200A. 

Log Memory 
Standard onboard memory: 4 Mbytes. 
Plug-in expansion memory module: 64/128 Mbytes 

Remote Display Module 
Display: high-brightness seven-segment digital LEDs, three 6-digit windows 
Keypad: 6 push buttons 
Communication: EIA RS-485 port with 12V supply voltage  
Connector Type: captured-wire, 5 terminals 
Wires Size: up to 12 AWG (up to 2.5 mm2) 
Distance:  up to 1200m (4000 feet) 
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Standards Compliance 
Directive complied with: EMC: 89/336/EEC as amended by 92/31/EEC and 93/68/EEC  
LVD: 72/23/EEC as amended by 93/68/EEC and 93/465/EEC 
Harmonized standards to which conformity is declared: EN55011:1991; EN50082-1:1992; EN61010-
1:1993; A2/1995 
ANSI C37.90.1 1989 Surge Withstand Capability (SWC) 
EN50081-2 Generic Emission Standard - Industrial Environment 
EN50082-2 Generic Immunity Standard - Industrial Environment 
EN55022: 1994 Class A 
EN61000-4-2 
ENV50140: 1983 
ENV50204: 1995 (900MHz) 
ENV50141: 1993 
EN61000-4-4:1995 
EN61000-4-8: 1993    
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Measurement Specifications 
Accuracy Parameter Full Scale @ 

Input Range  % 
Reading

% FS Conditions 
Range 

Voltage V1-V4 

 

120VxPT @ 
120V 

 400VxPT @ 
690V 

0.2 0.01 10% to 120% FS 0 to 999,000 V 

SA310, SA320 
Line current I1- 
I4 

CT   

0.2 
0.2 

 

0.2 

 

0.01 
 

 

0.01 

ANSI C12.20: 

  1% - 120% FS 
  120% - 400% FS 

IEC 687: 

  1% - 200% FS 

0 to 9999 A 

Fault current I1- 
I4 

CT  2.0      400% - 3000% FS 0 to 9999 A 

SA330 
Line current I5- 
I8 

CT   

0.2 
0.2 

 

0.2 

 

0.01 
 

 

0.01 

ANSI C12.20: 

  1% - 120% FS 
  120% - 400% FS 

IEC 687: 

  1% - 200% FS 

0 to 9999 A 

DC Voltage 125V/220V  0.3 10% - 120%FS 0 to 290VDC 

Active power 0.36×PT×CT @ 
120V  

1.2×PT×CT @ 
690V 

 

0.2 

0.002 

0.002 

|PF| ≥ 0.5  and 
  

-2,000,000 to +2,000,000 kW 

Reactive power 0.36×PT×CT @ 
120V  

1.2×PT×CT @ 
690V 

 

0.3 

0.002 

0.002 

|PF| ≤ 0.9  and 
  

-2,000,000 to +2,000,000 
kvar 

Apparent power  0.36×PT×CT @ 
120V 

1.2×PT×CT @ 
690V 

 

0.2 

0.002 

0.002 

 

|PF| ≥ 0.5  and 
  

0 to 2,000,000 kVA 

Power factor 1.000  0.35 |PF| ≥ 0.5, 

I ≥ 2% FSI 

-0.999 to +1.000  

Frequency   0.02   40.00 Hz to 70.00 Hz 

Total Harmonic  
Distortion, THD 
V (I), %Vf 
(%If) 

999.9 1.5 0.2 THD ≥ 1% FS,   
V (I) ≥ 10% FSV 
(FSI) 

0 to 999.9 

Total Demand 
Distortion, TDD, 
%  

100  1.5 TDD ≥ 1% FS,  
I ≥ 10% FSI 

0 to 100 

Active energy 

Import & Export  

 Class 0.2 ANSI C12.20-1998 

Current class 20 

Class 0.2S (IEC 687-1992-6) 

0 to 999,999.999 MWh 

Reactive energy 

Import & Export 

 Class 0.2 under conditions as per ANSI 
C12.20-1998 

Class 0.2 under conditions as per IEC 687-
1992-6 

0 to 999,999.999 Mvarh 

Apparent 
energy 

 Class 0.2 under conditions as per ANSI 
C12.20-1998 

Class 0.2 under conditions as per IEC 687-
1992-6 

0 to 999,999.999 MVAh 

Volt-hours  Class 0.2 20% - 120% FS 0 to 999,999.999 kVh 

Ampere-hours  Class 0.2 10% - 200% FS 0 to 999,999.999 kAh 

Symmetrical 
components 

Voltage FS 

Current FS 

Current FS 

1 

1 

3 

 10% - 120% FS 

10% - 200% FS 

200% - 3000%FS 

 

Phasor angles  1 degree   
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Key:  PT - external potential transformer ratio      @ 80% to 120% of voltage FS and 1% to 200% of 
current FS  

CT - primary current rating of external current transformer 
FSV - voltage full scale;      FSI - current full scale 
Vf- fundamental voltage;    If - fundamental current 

Notes 
1.   Accuracy is expressed as ± (percentage of reading + percentage of full scale) ± 1 digit. This does not include 

inaccuracies introduced by the user's potential and current transformers. Accuracy calculated at 1 second average. 

2.   Specifications assume: voltage and current waveforms with THD ≤ 5% for kvar, kVA and PF; reference operating 
temperature: 20°C - 26°C. 

3.   Measurement error is typically less than the maximum error indicated here. 




