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1 Introduction 
 
The 4 pole alternators are brushless, self-regulating and incorporate a rotating 
inductor with damper cage winding and a fixed stator with skewed slots. 
PT100 temperature sensors are fitted to measure the temperature on each phase 
winding and on the 2 drive bearings.  The stator windings have a shortened pitch to 
reduce the harmonic content of the output waveform.  
 
The alternators are made in compliance with the 98/37, 73/23, 89/336 CEE 
directives and their amendments, and the CEI 2-3, EN 60034-1, IEC 34-1, VDE 
0530, BS4999-5000 regulations.  
 
The robust mechanical construction gives good access to the alternator output 
connections, and allows the user to inspect the various components with ease.  The 
casing is made of aluminium alloy, the shields of cast iron, and the rotor shaft of 
C45 steel and it has a keyed fan.  
 
The mechanical protection level meets standard IP54.  Insulation materials meet 
Class H requirements, and all rotating components are epoxy resin impregnated; 
higher voltage parts, such as the stators, are vacuum-treated. 
 
The 12 wire output connections must comply with the Series Star arrangement. 
 
 

 
Figure 1 - Alternator General Features 
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2 Safety 
 
Only suitably trained and competent personnel may carry out installations, 
maintenance or repair work on Pyroban equipment. 
 
The component parts supplied must be installed correctly and the complete 
installation approved by the Person in Authority before the equipment is used in a 
hazardous area. 
 
The units are suitable for use in hazardous areas when installed, maintained and 
inspected in accordance with EN60079-14:2014, EN60079-19:2019 and EN60079-
17:2014 respectively, as well as Machinery Directive 2006/42/EC.  Parts must only 
be used as described in this manual.  
 
Do NOT modify any part without authorisation from Pyroban.  Failure to 
observe any instructions in this manual may invalidate any certificate or 
warranty agreement. 
 
Most of the components described in this manual are of special manufacture either 
in duty or specification, but for specific applications consult the Pyroban Customer 
Services Department.  
 
Only genuine Pyroban parts should be used for replacements. 
 

2.1 Safety Points 

All personnel are expected to use safe working practices and to observe all relevant 
safety requirements and regulations, relevant to the country or locality in which the 
equipment is being used. 
 
The following safety precautions must be observed, where applicable: 
 

• Read and understand all warning, caution, prohibition and mandatory notices 
and labels on the equipment before operating or carrying out any 
maintenance or servicing. 

• Do not operate the equipment until you have read and implemented the 
instructions in this manual and its appendices. 

• Do not perform maintenance while the engine is running. 

• Do not perform any servicing or maintenance on this equipment until you 
have read and understood the instructions in the maintenance sections of this 
manual.  

• When safety equipment has been installed or serviced it must be checked 
and approved by the Person in Authority before placing it in service. 

• Ensure that all operators, maintenance and service personnel are adequately 
trained, have the relevant experience or are under supervision of someone 
qualified for the task.  Pyroban offer servicing and operator training. 
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• Pressure systems must be installed, tested and maintained in accordance 
with applicable regulations specific to the country or locality the equipment is 
operated in. 

• Protection devices must be periodically tested to determine that they are in 
satisfactory operating condition.  Pyroban operates a component service 
exchange scheme. 

• Installation and initial inspection should be performed in accordance with EN 
60079-14:2014 and EN60079-17:2014 respectively, also the Machinery 
Directive 2006/42/EC. 

• Scheduled inspection and maintenance should be performed in accordance 
with EN 60079-17:2014 and Machinery Directive 2006/42/EC. 

• Repair, overhaul and reclamation should be performed in accordance with  
EN 60079-19:2019 and Machinery Directive 2006/42/EC. 

• Ensure the equipment has adequate lighting during operation. 
 

2.2 Loading Constraints 

1. Each phase of the alternator should be loaded to a maximum of 1/3 of the total 

continuous rated load at 0.8 power factor. 

2. A maximum transient overload of 3 times rated load on any phase is permitted 

for a maximum period of 20 seconds, to facilitate motor starting conditions. 

3. The Pyroban machine is fitted with 3 phase sensing which permits a maximum 

60% load unbalance between phases. 

4. Variable loading between phases including single phase loads is permissible 

with the caveat of condition 1. 
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3 Certifications and Ratings 
 

3.1 Certification 

This machine is certified to the following ratings via the referenced certificates:  
 
ATEX : Ex ec  IIC T3 Gc IP54:  ATEX Certificate  No. ITS12ATEX47498X 
IECEx : Ex ec  IIC T3 Gc IP54:  IECEx Certificate  No. IECEx.ITS12.0006X 
UKCA: Ex ec IIC T3 Gc IP54: UKEX Certificate No. ITS21UKEX0394X 
 
It achieves its Ex Zone 2 capability via Ex e Increased safety protection. 
 
It is certified for use in ambient temperatures from -20° C to +60° C. 
 

 
 

3.1.1 Special Conditions of Safe Use 

1. Any gaskets breached during a maintenance procedure shall be replaced. 

2. The equipment must be mounted with the rotor in the horizontal plane. 

3. 12 wire output connections must comply with the Series Star arrangement. 

4. The output cables and auxiliary supply must be provided with electrical 

isolation by the final installation owner. 

5. Only connections in the terminal box are user-serviceable and ensure machine 

has cooled down for 15 minutes before any maintenance can begin. 

6. Customers load and neutral terminal cables should have a minimum conductor 

cross sectional area of 25 mm² (A60411M43G) or 35 mm² (A80411M43G).  

They should also be rated for a minimum temperature of 100°C, with a 

minimum of 1 mm thick solid insulation along the full length of the conductor up 

to the terminal block. 

7. The customer cables must use Cembre A5-M12 or A7-M12 ring terminals 

respectively at the connection points to the terminal block.  Refer ‘Load 

Connection’ in section 7.4, Figure 25.  

8. The control modules shall be situated in the non-hazardous area. 

9. For A60411M43G, a nominal load rating of 60kVA @ 40°C/380Vrms/1000m 

ASL/50Hz. For ratings at other conditions refer to the manual and appendices. 

For A80411M43G, a nominal load rating of 80kVA @ 40°C/380Vrms/1000m 

ASL/50Hz. For ratings at other conditions refer to the manual and appendices. 
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NOTE THAT THE DRIVE END MOUNTING SAE 4 FLANGE REQUIRES ALL 12 
SCREWS M10 X 1.5 TO BE FITTED TO PROVIDE SEALING AS THESE ARE 
THROUGH HOLES (REFER TO Figure 19). 
 
 

3.2 Ratings 

The equipment is designed to deliver 3 phase L – L output voltages as follows for 
the 60kVA unit : 

 
380V rms @ 50Hz    -    Maximum applied total load = 60kVA  @ 0.8 

400V rms @ 50Hz    -    Maximum applied total load = 60kVA  @ 0.8 

415V rms @ 50Hz    -    Maximum applied total load = 60kVA  @ 0.8 

440V rms @ 50Hz    -    Maximum applied total load = 49kVA  @ 0.8 

415V rms @ 60Hz    -    Maximum applied total load = 66kVA  @ 0.8 

440V rms @ 60Hz    -    Maximum applied total load = 72kVA  @ 0.8 

460V rms @ 60Hz    -    Maximum applied total load = 72kVA  @ 0.8 

480V rms @ 60Hz    -    Maximum applied total load = 72kVA @ 0.8 

 
And for the 80kVA unit : 

 
380V rms @ 50Hz    -    Maximum applied total load = 80kVA  @ 0.8 

400V rms @ 50Hz    -    Maximum applied total load = 80kVA  @ 0.8 

415V rms @ 50Hz    -    Maximum applied total load = 80kVA  @ 0.8 

440V rms @ 50Hz    -    Maximum applied total load = 67kVA  @ 0.8 

415V rms @ 60Hz    -    Maximum applied total load = 80kVA  @ 0.8 

440V rms @ 60Hz    -    Maximum applied total load = 90kVA  @ 0.8 

460V rms @ 60Hz    -    Maximum applied total load = 96kVA  @ 0.8 

480V rms @ 60Hz    -    Maximum applied total load = 96kVA @ 0.8 

Operation of the system outside these voltages may impair the hazardous area 
certification. 
 
For ambient temperature and altitude operational derates refer to section 3.4. 
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3.3 Output Ratings 

3.3.1 A60411M43G 

 
Figure 2 – 60 kVA Alternator Electrical Characteristics 
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3.3.2 A80411M43G 

 
Figure 3 – 80 kVA Alternator Electrical Characteristics 
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3.4 Ambient and Altitude Derating 

3.4.1 Temperature and Altitude 

Ambient temperature and altitude, individually or combined, have an effect on the 
alternator power available.  Temperature may be considered as both the air inlet to 
the Alternator and also the ambient air around the alternator.  When the ambient air 
or air entering the alternator exceeds 40°C, or 104°F, it becomes necessary to de-
rate the output of the alternator.  The chart below gives the recommended derate for 
the higher temperatures. 
Higher altitudes also require a derate, specifically when it exceeds 3300 ft., or 1000 
meters.  Again, please refer to the Altitude deration chart below to determine the 
necessary derate. 

3.4.2 Environmental Concerns 

Alternators are often exposed to harmful airborne pollutants, like sand and saltwater 
which may require some form of protection to reduce or eliminate these harmful 
agents.  Common substances like dirt, gravel or rock dust can create abrasive and 
potentially damaging effects on the windings of the alternator.  While the addition of 
filters, baffles or housings will certainly help extend the life of the protective 
insulation, it may be equally effective to overcoat the windings at the point of 
manufacture.  It is also extremely important to recognise that filters and other 
devices can affect the airflow through the alternator and create additional heat in the 
windings.  It is also important to understand that the use of filters requires a strict 
maintenance regime. 
Pyroban has a variety of insulation treatments which can add years of life to your 
alternator, and ensure that the windings are protected in these harmful 
environmental applications.  Please refer to our separate technical guide: Insulation 
Protection Systems for further guidance. 

3.4.3 Humidity and Moisture 

Another common enemy of the insulation system is high humidity, salt air and 
moisture.  While the windings are certainly protected against these conditions, 
protection space heaters can be added protection to promote long life and trouble 
free operation.  The location of the unit and operating conditions with proper 
ventilation are both important considerations when determining what protection is 
required.  Once again, please consult your Pyroban representative for assistance in 
selecting proper protection and modifications. 
 
 

 Ambient Temperature (°C) 

Altitude (Meters) 25 40 45 50 55 60 

<1000 1.07 1 0.96 0.93 0.91 0.89 

1000-1500 1.01 0.96 0.92 0.89 0.87 0.84 

1500-2000 0.96 0.91 0.87 0.84 0.83 0.79 

2000-3000 0.90 0.85 0.81 0.78 0.76 0.73 

 

Figure 4 - Altitude and Temperature Deration Coefficients 
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4 Markings (Rating and Safety) 
 
 

 
Figure 5 – 60 kVA Alternator Hazardous Area Rating Label 

 
 
 

 
Figure 6 – 80 kVA Alternator Hazardous Area Rating Label 
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Figure 7 – High Voltage Warning Label 

 
 
 

 
Figure 8 – Earthing Point Label 

 
 
 

 
Figure 9 – Consult Manual Warning Label 
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Figure 10 – Lifting Point Warning Label 

 

 
 
 
 
 

 
Figure 11 – Do Not Open Warning Label 
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Figure 12 – 80 kVA Alternator Power Rating Label 

 
 
 
 

 
 

 
 
 
 

Figure 13 – 60 kVA Alternator Power Rating Label 
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4.1 Safety Marking Locations 

Apply any replacement hazard protection labels in the positions indicated in the 
following diagrams. 
 

 
Figure 14 – Left Hand Side of Alternator 

 
 
 

 
Figure 15 – Right Hand Side of Alternator 

 
 
Earthing points also at two other points: Mounting foot & Cable Gland Exit (Not 
shown), refer to the figure in section 5. 

Lifting Point Label 

Lifting Point Label 
 

Earthing Point Label 
(Inside terminal box) 
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Figure 16 – Terminal Box Lid 

 
 
 

 
Figure 17 – Drive End of Alternator 

Consult Manual Label 
 

Certification Label 
 

High Voltage Label 
 

Explosive 
Atmosphere Label 

Rating Plate 
 

Branding Label 
 

Terminal Box Lid 
 



 

©Copyright 2022 Document number: OG030 Date of Issue: 22/02/2022  Revision 3 

Pyroban Ltd, 23 Dolphin Road, Shoreham-by-Sea, West Sussex, BN43 6PB, United Kingdom 
Tel: +44 (0) 1273 456800 

15 

5 Alternator Dimensions 
 
The following figures show the alternator overall dimensions. 
 
 
 

 
 

 
 

 
 

Figure 18 – Left-Hand Side View 
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Figure 19 – Drive End View 
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Figure 20 – Non Drive End View 
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Figure 21 – Plan View 
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6 Mass and Inertia Data 
 

6.1 Mass Elastic Data 

 

 
Figure 22 – Distribution of Mass – Elastic Data  
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6.2 Bearing Moments of Inertia 

 
 

 
 

Figure 23 – Distribution of Mass and Inertia 
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7 Electrical Installation 
 

7.1 General 

The alternator is supplied with a Digital Simplified Regulator (DSR) and a 3 phase 
sensing module, or a Digital Electronic Regulator (DER1). Only while the alternator 
enclosure provides Ex nA protection, the DSR/DER1 and phase sensing module 
must be located in a separate suitable Ex d protected enclosure or located in a safe 
area. 
 

7.2 Alternator Connection 

All alternator connections are made through the terminal box located at the top of 
the machine.  The entry cable glands and terminals are factory fitted and hazardous 
area approved.  If replaced, these must be replaced with direct equivalents to 
maintain the system certification. 
 
Installer selection of cable and terminal ratings to section 3.1.1 is mandatory 
to ensure certification and rating compliance.  The output cables and auxiliary 
supply must be provided with means of electrical isolation by the installer. 
 
 
To access the terminal box, remove the top lid using the existing 4 off M6x16 
screws. These should be replaced in their original positions. 
 

Terminal Box Glands 

Quantity Size Type Cable Size Location 

3 M20 EExd A3LF/NP 3.4-8.4 mm Terminal Box Side 

2 M20 EExd A3LF/NP 3.4-8.4 mm Terminal Box End 

1 M20 EExd A3LF/NP 9.6-14 mm Terminal Box Side 

1 M32 E3WBFV1/NP 19-26.3 mm (Inner) 
26.7-34 mm (Outer) 

Terminal Box Side 
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7.3 Customer Cable Entries 

The glands are Ex certified and should only be replaced by direct equivalents or 
sourced from Pyroban Ltd., refer to the following figures for thread sizes. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

2 x M20 Cable Gland 
Entries for Signal Cables 
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7.4 Load Connection 

Feed a 4-core cable through the M32 cable gland to connect to the load terminals. 
Add crimped ring terminals conforming to section 3.1.1 to the cable ends using a 
calibrated crimping tool.  Sleeve the phase cable crimp tubes with heat-shrink 
maintaining a reduced solid thickness of 0.8 mm.  Connect the phase and neutral 
connections in accordance with the diagram below, using the Series Star connection 
arrangement.  Load constraints should be respected and can be found in section 
2.2. 

 

  
Figure 24 – Customer Load Connections 

 
 

CUSTOMER 
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Refer to the figure below for detail of load cable clamping arrangements using the 
stainless steel M12 nuts, spring washers and brass washers supplied.  For torque 
values refer to page 53, Appendix B. 
 

 
 
 

 
 

Figure 25 – U1, V1 and W1 Nut, Washer and Ring Terminal Arrangement 

 
Note: 
 

• Where ring terminals are stacked together, the tubes should face away from 

each other. 

• N1-N2 has a neutral jumper fitted under the lower washers (refer to Figure 
24). 

M12 Nut x 1 

Ring Terminals 
(between brass 

washers) 
Brass 
Washers x 2 

M12 Spring 
Washer x 1 
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7.5 Signal Cable Connection For DSR type AVR 

The signal connections are factory fitted in accordance with the arrangement below. 
Select cables with an appropriate rating to the cable connection table in Figure 27. 

Figure 26 – Ex Terminal Block Connections (DSR) 

 

CUSTOMER INTERCONNECTION TABLE 

CABLE No SYSTEM NODE VOLTAGE 60K VA VOLTAGE 80K VA 
MINIMUM CABLE 
INSULATION (mm) 

101 NEUTRAL PHASE SENSING 230/277 Vac rms 230/277 Vac rms 0.8 

102 MAUX 195 Vac rms 176 Vac rms 0.6 

104 MAUX 195 Vac rms 176 Vac rms 0.6 

105 STATOR EXCITATION 40 Vdc 45.5 Vdc 0.3 

106 STATOR EXCITATION 40 Vdc 45.5 Vdc 0.3 

119 U PHASE SENSING 230/ 277 Vac rms 230/ 277 Vac rms 0.8 

120 V PHASE SENSING  230/ 277 Vac rms 230/ 277 Vac rms 0.8 

121 W PHASE SENSING 230/ 277 Vac rms 230/ 277 Vac rms 0.8 

137 DE BEARING, TEMP PT100 24 Vdc 24 Vdc 0.2 

138 DE BEARING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2 

139 DE BEARING, TEMP PT100 0 Vdc 0 Vdc 0.2 

140 NDE BEARING, TEMP PT100 24 Vdc 24 Vdc 0.2 

141 NDE BEARING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2 

142 NDE BEARING, TEMP PT100 0 Vdc 0 Vdc 0.2 

143 U' PHASE WINDING, TEMP PT100 24 Vdc 24 Vdc 0.2 

144 U' PHASE WINDING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2 

145 U' PHASE WINDING, TEMP PT100 0 Vdc 0 Vdc 0.2 

146 V' PHASE WINDING, TEMP PT100 24 Vdc 24 Vdc 0.2 

147 V' PHASE WINDING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2 

148 V' PHASE WINDING, TEMP PT100 0 Vdc 0 Vdc 0.2 

149 W' PHASE WINDING, TEMP PT100 24 Vdc 24 Vdc 0.2 

150 W' PHASE WINDING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2 

151 W' PHASE WINDING, TEMP PT100 0 Vdc 0 Vdc 0.2 

152 ALTERNATOR HEATOR 220 Vac 220 Vac 0.6 

153 ALTERNATOR HEATOR 220 Vac 220 Vac 0.6 

Figure 27 – Cable Connection Table - DSR 
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Cables for connection to the signal terminals are to be brought in via the 6 off M20 
glands in the terminal box.  
Terminate the ends of the cable cores with appropriately sized stainless steel 

bootlace ferrules prior to connecting to the terminal block. Use high temperature 

cable ties (COT>90°C) to secure cables as required. 

 

7.6 Signal Cable Connection For DER1 type AVR 

The signal connections are factory fitted in accordance with the arrangement below. 
Select cables with an appropriate rating to the cable connection table in Figure 29. 
 

 
Figure 28 - Ex Terminal Block Connections (DER1) 

 

CUSTOMER INTERCONNECTION TABLE 

CABLE 
No SYSTEM NODE VOLTAGE 60K VA VOLTAGE 80K VA 

MINIMUM CABLE 
INSULATION (mm) 

101 NEUTRAL PHASE SENSING 230/277 Vac rms 230/277 Vac rms 0.8 

102 MAUX 195 Vac rms 176 Vac rms 0.6 

104 MAUX 195 Vac rms 176 Vac rms 0.6 

105 STATOR EXCITATION 40 Vdc 45.5 Vdc 0.3 

106 STATOR EXCITATION 40 Vdc 45.5 Vdc 0.3 

119 U PHASE SENSING 230/ 277 Vac rms 230/ 277 Vac rms 0.8 

120 V PHASE SENSING  230/ 277 Vac rms 230/ 277 Vac rms 0.8 

121 W PHASE SENSING 230/ 277 Vac rms 230/ 277 Vac rms 0.8 

137 DE BEARING, TEMP PT100 24 Vdc 24 Vdc 0.2 

138 DE BEARING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2 

139 DE BEARING, TEMP PT100 0 Vdc 0 Vdc 0.2 
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CUSTOMER INTERCONNECTION TABLE continued 

 

CABLE No SYSTEM NODE VOLTAGE 60K VA VOLTAGE 80K VA 
MINIMUM CABLE 
INSULATION (mm) 

140 NDE BEARING, TEMP PT100 24 Vdc 24 Vdc 0.2 

141 NDE BEARING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2 

142 NDE BEARING, TEMP PT100 0 Vdc 0 Vdc 0.2 

142 NDE BEARING, TEMP PT100 0 Vdc 0 Vdc 0.2 

143 U' PHASE WINDING, TEMP PT100 24 Vdc 24 Vdc 0.2 

144 U' PHASE WINDING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2 

145 U' PHASE WINDING, TEMP PT100 0 Vdc 0 Vdc 0.2 

146 V' PHASE WINDING, TEMP PT100 24 Vdc 24 Vdc 0.2 

147 V' PHASE WINDING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2 

148 V' PHASE WINDING, TEMP PT100 0 Vdc 0 Vdc 0.2 

149 W' PHASE WINDING, TEMP PT100 24 Vdc 24 Vdc 0.2 

150 W' PHASE WINDING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2 

151 W' PHASE WINDING, TEMP PT100 0 Vdc 0 Vdc 0.2 

152 ALTERNATOR HEATOR 220 Vac 220 Vac 0.6 

153 ALTERNATOR HEATOR 220 Vac 220 Vac 0.6 

154 NEUTRAL PHASE SENSING 230/277 Vac rms 230/277 Vac rms 0.8 

155 NEUTRAL PHASE SENSING 230/277 Vac rms 230/277 Vac rms 0.8 

Figure 29 - Cable Connection Table – DER1 

 
Cables for connection to the signal terminals are to be brought in via the 6 off M20 
glands in the terminal box.  
Terminate the ends of the cable cores with appropriately sized stainless steel 

bootlace ferrules prior to connecting to the terminal block. Use high temperature 

cable ties (COT>90°C) to secure cables as required. 

 

7.7 Load and Signal Cable Glands and Routing 

Ensure all cables are properly gripped in the cable glands to maintain IP54 

protection. Any unused entries are to be filled with suitable Ex rated stopping plugs. 

Ensure all external power and signal cables are routed to avoid mechanical and 

temperature damage. Support and clamp all cables to avoid pulling, twisting and 

vibration being transmitted into the cable glands. 

7.7.1 Re-fitting Terminal Box Lid 

Before re-fitting the lid: 
 

• Check all cables have no residual strain (internally and externally). 
 

 

• Check the condition of the heat 
shrink on all the load and equi-
potential bonding crimped ring 
terminals (Ex protection relies on 
good creepage distances). 
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• Check the condition of the gasket seal as 
the Ex protection concept relies on an 
ingress protection rating of IP54. 
Replace if damaged. The gasket 
assembly includes copper stops to 
ensure the gasket is not over-
compressed.  Ensure these are re-fitted 
when re-fitting the lid. 

 
 
Fix the lid in position with the existing 4off M6x16 screws, spring and plain washers.  
Torque values are found in Appendix B. 

7.8 Connection to the AVR and Sensing Module 

Connections between the alternator terminal block (Figure 26), AVR and phase 
sensing module are shown in Figure 30 and Figure 31. 

 
Figure 30 - DSR & Sensing Module Connections 
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Figure 31 - DER1 & Sensing Module Connections 
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8 Maintenance 
 

8.1 Maintenance of Safety Equipment 

The preventative and protective measures described in this manual will not provide 
the required level of safety and protection, unless the equipment is operated and 
maintained in accordance with its intended use as stated by PYROBAN LIMITED. 
 
Maintenance must be carried out in accordance with the maintenance charts in 
Appendix B.   
 
In addition to the maintenance operations stated in Appendix B, carry out the 
following checks every 6 months: 
 

• Check the 12 off M10 x 1.5 drive end mounting screws are present and 
secure. 

• Check the 4 off terminal box screws are present and secure. 

• Check the terminal box cable glands are secure and in good order. 

• Check the external supply cables are fixed firmly and in good order. 
 
Keep a log of all maintenance, repair work and servicing.  The frequency and extent 
of repairs can reveal item deterioration which may lead to unsafe conditions. 
 
After maintenance or repair work, the Person in Authority must inspect and approve 
the equipment before its return to service. 
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8.2 Sundries and Replacement Parts 

Spare parts should be ordered directly from Pyroban Limited quoting the part 
number, item description and the original Sales order the equipment was purchased 
under.  The original Manufacturer’s Name label, part number and serial number are 
marked on the component.  Refer to the table below for part numbers. 

 
 

ID Description Part Number Quantity 

1 End Stop Screw Rail Terminal 300931002 2 

2 M32 x 1.4 ATEX Cable Gland 3010006544 1 

3 M20 Gland (9.6-14 mm cable) 3010006543 1 

4 M20 Gland(3.4-8.4 mm cable) 3010006542 5 

5 Guard Cover 300931003 6 

6 Terminal WDU2.5 931623 27 

7 Lid Stop 815947 4 

8 Terminal Box Lid Gasket 815898 1 

9a Digital Simplified Regulator (DSR) 3010007920 1 

9b Digital Electronic Regulator (DER1) 3010020613 1 

10 3 Phase Sensing Module 3010007944 1 

Figure 32 - Part Numbers of Replacement Parts 

7 

2 

3 

4 

1, 5, 6 

8 

10 

9 
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9  Waste and Disposal 
 
The careful disposal of hazardous materials is a public responsibility to prevent 
damage to humans, animals and the environment.  The Person in Authority is 
responsible for ensuring that all potentially hazardous wastes produced during 
cleaning processes are correctly identified at each stage of the process and that 
appropriate measures are taken to protect the health of employees and those who 
are contracted to transport or dispose of waste substances.  These provisions are 
built into UK law under the Health and Safety at Work Act 1974 and the Control of 
Substances Hazardous to Health Regulations (COSHH) 1999 (SI 1999 No. 437).  
For non-UK applications the Authorised Person is responsible to ensure compliance 
with legislation and regulations applicable in the country of use.  A list of hazardous 
wastes can be obtained from the Consolidated TEXT produced by the CONSLEG 
system of the Office for Official Publications of the European Communities 
(CONSLEG: 2000D0532 – 01/01/2002).  Relevant sections would cover: 
 

• Wastes from thermal processes. 

• Wastes from chemical surface treatment and coating of metals and other 
materials; non-ferrous metallurgy. 

• Oil wastes and wastes of liquid fuels. 

• Waste organic solvents, refrigerant and propellants. 
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Appendix A – Coupling and Mounting Guide 
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Appendix B – Maintenance Instructions 
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Appendix C – DSR Operation 
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Appendix D – 3 Phase Sensing Module Operation 
 

IF321 Interface 
 
The IF321 interface is an auxiliary board for the digital electronic voltage regulator DSR. The 

IF321 allow the DSR to have a three phase voltage sensing. The IF321 can work only if properly 
connected to the DSR voltage regulator, and only if the alternator cables are star connected (1). 

Moreover the DSR must be properly settled according to paragraph n.3. 
 

1.  Installation and Mechanical Dimensions 
 

The IF321 interface should be installed nearby 
the DSR’s terminals. 
It is fixed by means of two M4X25 screws 

bolted on two threaded holes. All the major 

dimensions are reported in picture n. 1. 

The IF321 interface has got a male Faston 
connector terminal board for all the inputs and 
outputs. The cables and the female terminals 
are not supplied with the interface. It is 
recommend the use insulated cables with a 
minimum section of 0.75 mm2 for the 
connections. 
In Figure n.2 it is shown the connection 
diagram on a typical application. The scheme is 
referred to the series from the ECO28 to the 
ECO38, and for the ECO40-1S, the ECO40-2S, 
the ECO40-1L and the ECO40-2L. As the 
sensing is on a full phase, the scheme is valid 
both for 6 or 12 leads machines.  Please note   
that   if you are   refurbishing a single phase 
sensing, most likely the reference was only on 
half a phase. 
If the alternator connections are looking 

differently from the ones reported in picture n.2,   

please do not connect the IF321 interface and 

ask Pyroban for more information.  A wrong    

connection could result in damage both to the 

voltage regulation system and the alternator. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Mechanical dimensions and terminal numbers 

 
 

2. Inputs and Outputs: Technical Specifications 
 

IF321- THREE PHASE INTERFACE FOR THE DSR CONNECTIONS 

Terminal (2) Name Function Specs Hardware Terminal FUNCTION 

1 U U Sensing 140-280Vac Alternator U1 U phase 

2 V V Sensing 140-280Vac Alternator V1 V phase 

3 W W Sensing 140-280Vac Alternator W1 W phase 

4 B Neutral(2)  Alternator N(2) Neutral 

5 B Neutral(1)  DSR 8 o 9 (2) Common 

6 OutRMS RMS Output  DSR 6 o 7 ½ phase reference 

7 OutAVG AVG Output  DSR 6 o 7 ½ phase reference 
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NOTES 
 
1)   The alternator series A60411M43G and A80411M43G must be connected in the series star 

arrangement. 
 

2)   Terminals 4 and 5 are short-circuited internally. They can be used as a link between 
the alternator neutral and the common terminal of the DSR, in order to organize more 
efficiently the cabling. 
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Fig. 2:Cabling scheme of the IF321 with the DSR 
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3.  Configuration of digital regulator DSR 
 
The following procedure is referred to the main “instruction manual” of the digital regulator DSR. It is 
not advisable to change other parameters than the following, if you do not have a full comprehension 

of the DSR configuration system. 
In order to have the IF321 installed, the DSR must be settled through the configuration panel with 
the following options selected: 

64 samples sampling (mandatory) 
Voltage Offset compensation turned off (Mandatory) 

Average voltage sensing regulation (recommended)(3) 

In order to set up the configuration menu of the DSR, the communication interface DI1 is needed 
connected to a supervisor (like a personal computer) by means of an RS232 or protocol. 

The DSR, the DL1 interface and the supervisor must be connected like described in the DSR 
instruction manual, mentioned above. The DSR and the DL11 must be power supplied. 
 

If for the DSR set up it is used the PC program called “DSR Terminal”, please proceed 
as follows: 

3.1. Run DSR_Terminal from Windows. 

3.2. Establish a link with the DSR pushing the button Connect 

3.3. If the communication is established, the Connected turns from yellow to green. 

3.4. If the DSR does not reply with a communication error, also the Com STAT indicator turns 
from yellow to green 

3.5. By means of the Configuration button it is possible to open the menu shown in fig.3 

3.6. Remove the selection from the AVG/RMS () box, like it is indicated in Fig. 3 
(recommended) (3) 

3.7. Remove the selection from the Voltage Offset Comp. box, like it is indicated in Fig. 3 

(mandatory) 

3.8. Remove the selection from the 64/32 sample () box, like it is indicated in Fig. 3 
(mandatory) 

3.9. Click on Apply button and then click on OK to close the “configuration” menu  and  store 
the set up on the DSR internal  memory. 

 

 

Fig. 3: Set up in the “configuration” menu for a correct IF321 usage 

NOTES 

 
3)   If RMS sensing is requested, it is necessary to leave selected the AVG/RMS() box and to 
connect DSR terminal 6 or 7 to the terminal 6 (instead of terminal 7) on the IF321 interface. 
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Appendix E – DER1 Operation 
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Appendix F – Fault Finding Procedure 
 
 

BASIC FAULT FINDING PROCEDURE A60411M43G & A80411M43G RANGE 
 
Refer to machine handbook to obtain correct winding resistances. 

 
MAIN STATOR WINDING 

 
1. Remove customer’s output cables and disconnect any earth-neutral connections. 
2. Dis-connect DSR / DER1 connections. 

3. Megger main stator winding to earth. Insulation resistance must be above 1M @ 500 
Volts. 

4. Test auxiliary stator winding for continuity of two red leads connected to DSR/DER1.    

If auxiliary is open circuit the machine may be operated by linking terminals plus and 
zero on the DSR/DER1. However this will eliminate overload protection device. If in 
doubt consult Pyroban Ltd. 

5. Refer to handbook for resistance (nominal 1-1.5). 

6. If necessary run machine with field leads disconnected or the fuse removed, and check 

voltage balance across phases or between phases and neutral. Any major 
imbalance would indicate a blown stator. 

7. Split neutral point and megger test insulation between phases. 

 
EXCITER FIELD 
 

1. Check for continuity, nominal resistance 15. (Yellow and Blue Leads) 
2. Check insulation resistance to earth. 

 

ROTOR AND EXCITER ARMATURE 
 
Because of the construction of this machine, access to the main rotor and exciter stator 
assembly is restricted. To gain access the cowl, fan and non-drive end bracket assembly 
require removal. 
To facilitate a rapid diagnosis, measure the excitation voltage across the blue and yellow 

leads. In a no load condition this should be approximately 7 Volts DC  20%. Readings in 
excess of this would indicate a faulty diode or faulty exciter rotor winding. 

Low residual stator voltages i.e.  30 Volts AC could indicate either failure of the exciter 
stator winding or an open circuit rotor.  
 

DSR 

 
Test DSR/DER1 fuse. If necessary, separately excite machine with a 12 Volt battery. 
Connect positive to yellow lead of exciter field and negative to blue lead of exciter field. 

Remember to only run like this for short period of time. Connect 33 resistor in series to 
limit field current if required to run for longer period. 
If machine operates OK separately excited. DSR/DER1 is faulty. 
Ensure engine speed is within acceptable limits i.e. 1410 to 1560 RPM for correct 
operation. 

 
REMEMBER:- IF IN DOUBT CONTACT Pyroban Ltd. 

FOR FURTHER ADVICE 
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Appendix G – Bearing Inspection/Replacement Procedure 
 

BEARING INSPECTION AND REPLACEMENT PROCEDURE A60411M43G & 
A80411M43G  

 
 
Refer to Appendix B for complete description of maintenance operations. 
 
The Drive End bearing (shaft end) is an SKF 6314-2RS2/MT33/R806 with Viton seals on 
the inner and outer races. The Non-Drive End bearing is an SKF 6212-2RS2/MT33/R806 
with Viton seals on the inner and outer races. The bearings have a continuous ambient 
operating temperature limit defined by -20°C < COT < +60°C. 
 
The A60411M43G & A80411M43G alternators are designed to give a long maintenance 
free working life. All bearings are greased during assembly. Use SKF 28 or equivalent 
grease for normal operation. No maintenance is necessary for their entire working life 
(approximately 30000 hours). If the application environment is regularly polluted with a high 
concentration of dust or fine sand the replacement interval should be reduced to 16000 
hours. Assessment of correct functioning is a routine maintenance operation. (Absence of 
anomalous noises or vibrations). 
 
 
ASSESSMENT OF CORRECT FUNCTIONING 
 
We recommend users to check regularly (every 3 months as a maximum interval) the 
correct functioning of the alternator, and to verify that there are no anomalous noises or 
vibrations. Their presence may indicate damage to the bearings. 
We remind you that the alternator itself has no noticeable vibration since the rotating parts 
are statically and dynamically balanced. Provided that the rotor balancing has not been 
impacted nor the rotor’s bearings damaged, vibrations in the generating set may occur due 
to misalignments of couplings, due to exceptional stress upon the prime mover or to anti-
vibration mounts. We also recommend checking of the user operation mode, which must 
comply with the data on the alternator’s plate. If exceptional vibration is encountered, the 
rotor assembly should be extracted and the outer race checked for radial movement. The 
running temperature of the bearing may be monitored from the PT100 analogue output. If 
the temperature exceeds 120°C, it should be investigated. 
 

Replacement of the rotor bearings may be classed as an extraordinary maintenance 

operation.  
 
 
REPLACEMENT OF THE BEARINGS 

 
During the alternator assembly process all bearings are greased with SKF 28 grease. 
All alternators are equipped with sealed bearings; for this type of bearing no maintenance is 
required for the total operating time (normally 30000 hours). During this time, checks to 
detect presence of either overheating or abnormal noises must be carried out on a regular 
basis (every 3 months as maximum). If the bearing is worn out, it can cause excessive 
vibrations. Vibrations in excess of the limits defined in ISO8528 part 9 should drive a 
bearing replacement. In such a case the bearing must be removed, examined and if 
necessary replaced.  
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Here follows a procedure for bearing replacement: 
 
To disassemble alternator version A60411M43G & A80411M43G, follow this procedure 
(refer Appendix C) : 
 
1. Remove the terminal box lid unscrewing the 4x M6 captive screws. 
 
2. Remove the bush locking the fan, by first unscrewing the M14 screw. 
 
3. Extract the ventilation fan using a suitable puller. 
 
4. Release the bearing PT100 leads from the terminal block and extract them back to the 

Drive End and Non-Drive End endplates. 
 
5. Remove the Non-Drive End bracket unscrewing the 4x M14 screws. 
 
6. Remove the Drive End bracket unscrewing the 4x M14 screws. 
 
7. Use a lifting device equipped with soft ropes of an adequate lifting capacity to extract 

the rotor. Make sure that the lifting devices are suitable for the weight of the parts to be 
shifted. 

 
8. To pull the bearings out, use an appropriately sized puller. 
 
9. To insert the new bearing to the specification defined in the introduction to this 

Appendix, heat it to 100°C with a suitable magnetic device. 
 
10. Put on heat proof gloves and insert each bearing up to its shoulder on the rotor shaft. 

 
 

 

 
 
 

 
 
 
 

 
 
 

 
 
 
 

 
REMEMBER:- IF IN DOUBT CONTACT Pyroban Ltd. 

FOR FURTHER ADVICE 

 

 


