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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
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 CEl 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, the shields of cast iron, and the 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.

Load and Signal

Cables Terminal
Box

Fan Guard _
Cast Iron
/ Endplate
Lifting Eye
\ Cast AIon Stator
Frame
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, EN60079-19:2011 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 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.

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

e Do not perform maintenance while the engine is running.

e 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.

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

e Ensure that all operators, maintenance and service personnel are adequately
trained, have the relevant experience or are under supervision of someone
qualified for the job. 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 ENG60079-17:2014 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 60079-19:2011 and Machinery Directive 2006/42/EC.

Ensure the equipment has adequate light during operation.

2.2 Loading Constraints

1. Each phase of the alternator should be loaded to a maximum of 1/3 of the total
rated load continuous 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 nA IIC T3 Gc IP54: ATEX Certificate No. ITS12ATEX47498X
IECEx : Ex nA IIC T3 Gc IP54: IECEXx Certificate No. IECEx.ITS12.0006X

It achieves its Ex Zone 2 capability via Ex n non incendive protection.

It is certified for use in ambient temperatures from -20° C to +60° C.

3.1.1 Special Conditions of Safe Use

1.

2.
3.
4

Any gaskets breached during a maintenance procedure shall be replaced.

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

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

The output cables and auxiliary supply must be provided with electrical

isolation by the final installation owner.

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

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

Customers load and neutral terminal cables should have a minimum conductor

cross sectional area of 25 mm? (A60411M43G) or 35 mm? (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.

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 22.

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

For A60411M43G, nominal load rating of 60kVA @ 40°C/380Vms/1000m

ASL/50Hz. For ratings at other conditions refer to the manual and appendices.
For A80411M43G, nominal load rating of 80kVA @ 40°C/380Vms/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 18).

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

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 amount to
adjust for the higher temperatures.

Higher altitudes also require a de-rate, specifically when it exceeds 3300 ft., or 1000
meters. Again please refer to the Altitude deration chart below to determine the
necessary de-rate.

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 elements 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 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,
space heaters can be added insurance 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.

Altitude and Temperature Deration Coefficients

Ambient Temperature (°C)
25 40 |

Altitude (Meters) 45

<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
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4 Markings (Rating and Safety)

Figure 4 — 60 kVA Alternator Hazardous Area Rating Label

Figure 5 — 80 kVA Alternator Hazardous Area Rating Label
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DANGER
440 VOLTS

\_ L .)

Figure 6 — High Voltage Warning Label

Figure 7 — Earthing Point Label

Figure 8 — Consult Manual Warning Label
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Figure 9 — Lifting Point Warning Label
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Figure 10 — Do Not Open Warning Label
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Figure 11 — 60 kVA Alternator Power Rating Label

Power Winding Insulation
Factor Class
X /
Voltage [
Range L L Real Power
Current Output / <L Exciter
R ~
ange Characteristics
-
Weight —
/ Drive End & Non-
Pyroban Ltd contact Drive End Bearing
details Types
Figure 12 — 80 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.

Lifting Point Label

N =akl I

‘1&10 @O];( ) @JE' /

Figure 13 — Left Hand Side of Alternator

Earthing Point Label Lifting Point Label

Figure 14 — Right Hand Side of Alternator

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

Certification Label

High Voltage Label

Explosive
Atmosphere Label

Figure 15 — Terminal Box Lid

Terminal Box

Branding Label

Rating Plate

Figure 16 — Drive End of Alternator
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5 Alternator Dimensions

The following figures show the alternator overall dimensions.

Figure 17 — Side View
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Figure 18 — Drive End View
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Figure 19 — Non Drive End View
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Figure 20 — Plan View
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6 Mass and Inertia Data

6.1 Mass Elastic Data

TE34 /4 Shaft stiffness [Nm/rad]

Rotor Stack GC
B
]
2 Shaft Bxt. [83/14] Fen GC
A Exciter GC E
C Bearing :]
3 D
X
Y
=
=l
]
1]
Shaft steel main characteristic:
Steel grade: C45 according to UNI EN 100831
Elasticity Module [Kg/mm] 8600
Maximurm allowable shaft stress [N/mm~2] |50
Model A-B B-C C-E
TE34 1S/4 1,03E+06 B 45E+05 B8,05E#D4
TE34 25/4 9 45E+05 9 13E+05 5,06E+04
TE34 1L/4 S,07E+05 9,51E+05 6,06E+04
TE34 21./4 8,50E+05 1,02E+06 6,06E+04
All values are given in Nm/Rad.
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6.2 Bearing Moments of Inertia

800
734
652,5 |
3225 .
|
1345 240
|
|
|
2 3
Qe t—=l 18/L—=38 —a— 2| | 81 1e
8| s rad s| F [S) o Ny ‘E ) e _
/ 7 \
SLOT / SLOT \SLOT
18x7 16x9,5 12x5
105 47 485 283 1415 55 | 43 [23295 46
8215
COMPONENT WEIGHT kg J kgm 2
1 FAN 57 0.1320
2 | MAIN ROTOR 81 0.7896
3 | EX. ROTOR 14,5 0.0874
4 SHAFT 26,5 0,0189
TOTAL 1277 1,0278
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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. While the alternator enclosure provides Ex nA protection, the DSR
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 4 off M6x16 screws.

Terminal Box Glands

Quantity | Size Type Cable Size Location
3 M20 EExd A2LF/NP 3.4-8.4 mm Terminal Box Side
2 M20 EExd A2LF/NP 3.4-8.4 mm Terminal Box End
1 M20 EExd A2LF/NP 9.6-14 mm Terminal Box Side
1 M32 ESWBF3K1 19-26.3 mm (Inner) Terminal Box Side
26.7-34 mm (Outer)
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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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4 x M20 Cable Gland 1 x M32 Cable Gland
Entries for Signal Cables Entry for Power Cable
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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.
~—
L1 T
| == CUSTOMER
= NEUTRAL
L CABLES
CUSTOMER Iy SHOULD BE
LOAD R CONNECTED
CABLES L L= TO N1 or N2
SHOULD BE =
CONNECTED 1
TO U1, V1, ] T
W1 —1
o]
Figure 21 — Customer Load Connections
©Copyright 2016 Document number: OG030 Date of Issue: 6th April 2016 Revision 2

Pyroban Ltd, Endeavour Works, Dolphin Road, Shoreham-by-Sea, West Sussex, BN43 6QG, United Kingdom
Tel: +44 (0) 1273 456800 24



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 51, Appendix B.

M12 NICKEL PLATED STUD
316 STAINLESS STEEL M12 NUT
M12 SPRING WASHER / /  A7-M12 LOAD CABLE

RING TERMINALS, 1.0mm THICK {x2]
1.5mm THICK BRASS WASHER (x 2) TIN PLATED COPPER
| ! ‘_ )
9.0 GROOVE DEPTH \ &mm THICK
f NICKEL PLATED
TERMINAL BLOCK PN== CLAMPING NUT
TUFNOL 6F/45 A,I/,ég‘,- WITH M12 THREAD
M12 BRASS THREADED INSERT
M12 Nut
M12 Spring
Washer
Ring Terminal
/ (between brass
Brass washers)
Washers

Figure 22 — U1, V1 and W1 Nut, Washer and Ring Terminal Arrangement

Note:

e Where ring terminals are stacked together, the tubes should face away from
each other.

e N1-N2 has a neutral jumper fitted under the lower washers (refer to Figure
21).
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7.5 Signal Cable Connection

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 24.

2X EXCITER STATOR WINDING TERMINALS

-

2 MAUX EXCITER WINDING TERMINALS (195 Vac)

/

/ 2X ALTERNATOR HEATING CABLES (220 Vac)
/f /

6X BEARING PT100 TERMINALS

9X STATOR WINDING PT100 TERMINALS

/f (2 x PT100 SENSORS) (3 x PT100 SENSORS)
/ ,"‘f ,.»‘" \\\ TN\ 3 PHASE SENSING TERMINALS
/ AR . AR (230/277 Vac)
F /o] / f“l j’ "-‘ e ~ | -
P S A B / N e . 3N T s
5 S i A A i A A |
= F—F—f I I T T T T T : : : F—F F=ft=t—df—1f—3dFr—1fF=

OO0
M I

O

QOO0
|

Senes

[1O

0 1 O O O I I
=10/0/0/0/0)0/0/0,0/0)0)0/0)0)00/00]0|0)8)|0)
E | | 1 | | | | | | | i I N N | 11 — 1 — —
§ 38 38 B 58388z FFLEEE LB g 2|z & F
DSR DSR DSR DSR HTR HTR DE DE DE NDE NDE NDE U U U v v v w W W N u v w
CUSTOMER CONNECTIONS
Figure 23 — Ex Terminal Block Connections
CUSTOMER INTERCONNECTION TABLE
CABLE MINIMUM CABLE
No SYSTEM NODE VOLTAGE 60K VA VOLTAGE 80K VA | INSULATION (mm)
101 PHASE SENSING 230/ 277 VVac 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 Vde 45.5 Vdc 0.3
106 STATOR EXCITATION 40 Vde 45.5 Vde 0.3
119 PHASE SENSING 230/ 277 Vac rms 230/ 277 Vac rms 0.8
120 PHASE SENSING 230/ 277 Vac rms 230/ 277 Vacrms 0.8
121 PHASE SENSING 230/ 277 Vac rms 230/ 277 Vacrms 0.8
137 DE BEARING, TEMP PT100 24 Vdc 24 Vde 0.2
138 DE BEARING, TEMP PT100 0-24 Vdc 0-24 Vde 0.2
139 DE BEARING, TEMP PT100 0 Vdc 0 Vde 0.2
140 NDE BEARING, TEMP PT100 24 Vde 24 Vdc 0.2
141 NDE BEARING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2
142 NDE BEARING, TEMP PT100 0 Vde 0 Vde 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 PTT00 0 Vdc 0 Vde 0.2
148 /' 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 0Vdc 0.2
149 "W' PHASE WINDING, TEMP PT100 24 Vde 24 Vde 02
150 "W’ PHASE WINDING, TEMP PT100 0-24 Vdc 0-24 Vdc 0.2
151 W' PHASE WINDING, TEMP PT100 0Vdc 0 Vdc 02
152 ALTERNATOR HEATER 220 Vac 220 Vac 086
153 ALTERNATOR HEATER 220Vac 220 Vac 0.6
Figure 24 — Cable Connection Table
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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 Load and Signal Cable Glands and Routing

Ensure all cables are properly gripped in the cable glands to maintain 1P54
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.

7.6.1 Re-fitting Terminal Box Lid
Before re-fitting the lid:

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

e 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).

e 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 with 4off M6x16 screws, spring and plain washers. Torque values are
found in Appendix B.
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7.7 Connection to the DSR and Sensing Module

Connections between the alternator terminal block (Figure 23), DSR and phase
sensing module are shown in Figure 25.

Figure 25 — DSR & 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 tight.
Check the 4 off terminal box screws are present and tight.

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

Check the external supply cables are fixed firmly and in good order.

Keep a record of all maintenance, repair work and servicing. The frequency and
nature 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 being returned 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 part was acquired against.
The original Manufacturer's Name label, part number and serial number are
stamped 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 4

6 Terminal WDU2.5 931623 25

7 Lid Stop 815947 4

8 Terminal Box Lid Gasket 815898 1

9 Digital Simplified Regulator (DSR) 3010007920 1

10 3 Phase Sensing Module 3010007944 1

Figure 26 — Part Numbers of Replacement Parts
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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:

e Wastes from thermal processes.

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

¢ QOil wastes and wastes of liquid fuels.

e Waste organic solvents, refrigerant and propellants.
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APPENDICES
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Appendix A — Coupling and Mounting Guide
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Appendix B — Maintenance Instructions
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Capscrew Markings and Torque Values

A CAUTION A

When replacing capscrews, always use a capscrew of the same measurement and strength as the capscrew
being replaced. Using the wrong capscrews can result in engine damage.

Metric capscrews and nuts are identified by the grade number stampad on the head of the capscrew or on the surface
of the nuts. U.5. Customary capscrews are identified by radial lines stamped on the head of the capscrew.

The following examples indicate how capscrews arg identified:

Metric - M3-1.25 X 25 LULE, Customary [SM16 X 18 X 1-1,2]
M8 -1.28x

Fagor thread diameter |n|1rr|||||rr|et|:1*‘:.J \
Distanco babwoon thronds in millime bees

Length in millimeters

SM1E @ 13

Major theasd diameter in inches J

af per inck

Lesrigith i s

NOTES:

1. Always use the torque values listed in the following tables when specific torque values are not available.

2. Do not use the torque values in place of those specified in other sections of this manual,

3. The torgue values in the table are based on the use of lubricated threads.

4, When the fi-lb value is less than 10, convert the ft-Ib value to indb to obtain a better torque with an in-lb
torque wranch. Example: 6 fi-lb equals 72 in-lb.

Capscrew Markings and Torgue Values - Metric

Commercial Steel Class
8.8 10.9 12,8

"Capscrew Head Markings

Body
Size Torgue Torgue Torgue
Diameter Cast Iron Aluminum Cast Iron Aluminum Cast Iron Aluminum
mm Mem  ft-lb Nem  fidlo HNem  ftlb Nem fidlb N*m filb Nem fi-lb
] g 6 7 ) 12 q 7 i 14 8 7 4
7 14 ] 1 T iB 14 11 7 23 18 " 7
B 25 18 18 14 33 25 18 14 40 28 18 14
10 45 a3 an 25 B0 45 a0 25 o 50 30 25
12 80 &0 55 40 105 75 55 40 125 85 55 40
14 125 a0 a0 65 165 122 90 &5 185 145 a0 65
16 180 130 140 100 240 175 140 100 200 210 140 100
18 230 170 1B 135 320 240 180 135 400 280 180 135
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Appendix C — DSR Operation
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The information contained in this manual may be modified without advance nofice.
This revision supersedes and replaces all previous editions.

Even partial reproduction of this manual is prohibited, with any means whatsoever, without prior written
authorisation by Pyroban Ltd.

INTRODUCTION
This manual contains information on the operation and use of the DSR digital regulator.

@ In order to aveid damage to persons andfor property, only qualified personnel, having full
knowledge and understanding of the information contained in this manual, should perform the
procedures described herein; when power to the unit is on, the voltage present may be lethal for
‘ the operator.
All connections must be made with the power off.
M The plastic protections on connectors J1 and J2 must not be removed for any reason whatsoever.

MAIN CHARACTERISTICS

1. Architecture of the system

The D3R is a voltage regulafor for synchronous altermators, designed for stand alone working and
calibration; to maximize performance, the regulator should be understood as part of a system made up of
at least three components: the DSR (control unit), 3 communications module (DI, for example) and a
supervision unit, as illustrated in figure 9 or 10.

The connectors for connection to and from the power generator and communications module are located
on the DSR regulator.

The supervision unit can be made up of a personal computer, another “synoptic™ device or both; it does
not have the function of controlling the system in real time, but allows programming and visualisation of all
operational parameters of the DSR.

If it is equipped with an R3485 or R3232 serial interface, the D1 communications module is necessary for
its connection.

1.1 Regulator

Since the regulator is designed fo control many different types of generators, it must be appropriately

configured to obtain the best performance; most of the setfings are stored in a non-volatile integrated

memory (EEPROM). The first time the regulator is fumed on, a default configuration will he present, which

satisfies the most widely requested characteristics and is suitahle to facilitate installation: the trimmers are

active and the inputs for the external potentiometer and the 60 Hz jumper are enabled, therefore the basic

calibrations can be performed without the use of additional equipment.

The regulator is available in two versions called DSR and DSRJ/A, the first is the standard one, optimized

for Pyroban alternators from series 3 to 40, the second is opfimized for Pyroban altemators series 43-46;

the two versions differ only in some default parameters.

NOTE: the parameter that defines the output voltage (with the VOLT trimmer disabled) is set on 0 (3o that
the adjustment takes place on the minimum voltage).

1.2 Communications module

The DI1 communications module (which is provided for connection to the COM connector of the DSR) is
equipped with a RS232 port and a RS485 port, through which it is possible to set the parameters (for both
configuration and operation) and “monitor” operation of the generator.

. Technical Characteristics
Full digital controlled regulator, based on DSP
On-board machine installation
Suitable for all self-regulated aliemators
Yoltage supply: 40Vac=270Vac (from auxiliary winding, output voltage or PMG)
Frequency range: 12Hz = 7T2Hz
“Sensing” of voltage with true rms or average measurement (70=280 Vac)
Maximum continuous output cument: 4Adc;
Precision of voltage regulation: = 1% from no-load to nominal load in static condition, with any power
factor and for frequency variations ranging from -5% to +20% of the nominal value.
« Transient power drops and overvoltage within £ 15%

- ® 8 2 * 8 * F |y
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Yoltage recovery time within + 3% of the value set, in less than 300 msec.

Transient overvoltage during start up: less than 5% of nominal voltage.

Single phase sensing

Parameters: VOLT, STAB, AMFP and Hz can he set with timmers (default) 50/60Hz through a
“jumper” (default); all parameters can he programmed via software.

Analogical remote control of output voltage is possible through external voltage (0=2,5Vdc) or with a 10
Kohm linear potentiometer.

Environmental temperature: -25°C = +70°C

Underspeed protection with adjustable threshold and slope

Overvoltage and undervoltage alarms

Excitation overcurrent protection with delayed intervention

Management of temporary short circuits (start up of asynchronous motors)

Open collector output (not insulated) signalling intervention of protective devices (insulation on optional
D11 module) with programmable activation with respect to the individual alarms and the possibility to
delay intervention.

Abnormal operation conditions storage (type of alarm, number of events, duration of the last event, total

time)

« Memornzation of the regulator operation time (starting from revision 11 of the Firmware)
+« RS5232 and R5485 serial communications interface (with optional DI1 module).

WARNING : Operation of the DSR is not specified below 12 Hz.

3. Inputs and Outputs: technical specifications

TABLE 1 : CONMECTOR CH1
Terminal Name Function Specifications Hotes
1 Exc- Excitation Continuwous Rating: 4Adc
2 AuriExc+ Transitory Rating: 12Adc at peak
] AuiExc+ Power frequency: from 12Hz to 72Hz
9 AuxiMeutral Range: 40Vac - 270Vac
4 F_phase Sensing Range: 140Vac - 280Vac Measurement of average value
5 F_phase Burden: <1VA (rectified) or actual effective
6 H_phase Range: T0Vac - 140Vac value for voltage adjustment
Fi H_phase Burden: <1VA
8 AuxiMeutral
10 Vext/Pext Input for Type: Not insulated Tolerates voltages from — 5V to
remote Range: 0 - 2,5V dc or 10K Potenfiometer |+ 5V but for values exceeding
voltage Adjustment: from — 14% to + 14%™  |the range it is automatically
control Burden: 0-2mA (sink) dizabled
Max length: 30 m™
11 Common
12 S0iE0H=z SOVE0 Hz Type: Not insulated Selection of underspeed
Jumper Input | Max length: 3 m protection threshold S0-(100%-
oHz%) or 60-(100%-aHz%)
aHz% is the position relative to
the Hz timmer or the
13 Common parameter 21
14 AP.O. Active Type: Non-insulated open collector Both activating alarm and delay
protections Current : 100maA time are programmable
output Voltage: 30V
15 Common Max length: 30 m™

Note 1) The terminals are connected to each other on the board: 2 with 3, 4 with 5, 6 with 7, 8 with 9,

11 with 13 and 15.
Note 2) With external EMI filter (3m without EMI filier)
Mote 3) starting from revision 10 of the Firmware. It is convenient do not exceed +10%
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2. Connections
The digital regulator connections depend on the application and excitation system.

An error in connection may have sefious consequences for the unit.
Carefully check to make sure that all connections are precise and in accordance with the

attached drawings, before turming on the power.

3. Terminals

Figures 1 and 2 show the connection ferminals; the connections must be made using cables having a
minimum diameter:

+ for power cables on terminals 1, 2, 2 and 9 (Exc-, Au/exc+, Aux). 1.5 mm?

« for signal cables: 1 mm*

4. DSR connections for typical applications
Refer to the diagram on page 7

5. Setting up the regulator
Refer to the hlock drawing on figure 1.

51 Alternator voltage signals
Teminals 4, 5, 6, 7 and & of connector CN1 are used for voltage sensing.

5.2 Calibrating sensing
A supplementary calibration may be necessary to compensate for any existing tolerances on analog
voltage acquisition channels; in this case follow the procedure illustrated below.

Write 16384 on location 19

disable the Trimmers (from the Configuration Menu)

Disable Yext (from the Configuration Menu)

Set the adjustment on the average or effective value (from the Configuration Menu)

Measure the voltage with a suitable instrument for the type of adjustment made (average valus or rms

value)

Set the value at location 5 {or 6) unill the voltage value, measured with the instrument, reaches 210 WV

(if the sensing is connected to terminals 4 or &) or 105V (if the sensing is connecied to terminals 6 or

T, keeping in mind that an increase in the value set provokes an increase in adjusted voltage and vice

versa.

7. In order to ensure that the value of voltage (available also at location 36) is the same as the value
measured at point 6, calibrate the data at location 7, reading the value in the first “STATUS"™ box (ref.
DSR Terminal Software).

8. Enable the frimmers you want to bhe active (from the Configuration Menu)

9. Enable Vext {from the Configuration Menu) if you want to he active

Mk

o

5.3 50/60 Signal

A jumper is located on the 50/60 input (connector CN1, terminals 12 and 13} i enabled from the
Configuration Menu, it provokes the commutation of the underspeed protection threshold from 50-(100%-
aHz%) to 60-(100%-aHz%), where aHz% represents the position relative to the Hz trimmer or the
percentage value entered in location 21 (where 10% corresponds to 16384).

©Copyright 2016 Document number: OG030 Date of Issue: 6th April 2016 Revision 2
Pyroban Ltd, Endeavour Works, Dolphin Road, Shoreham-by-Sea, West Sussex, BN43 6QG, United Kingdom
Tel: +44 (0) 1273 456800

58



6. Serial communications

The DI1 communications module (which is provided for connection to the COM connector of the DSR) is
equipped with a RS232 port and a RS485 port, through which it is possible to set the parameters (for both
configuration and operation) and monitor operafion of the generator.

Given the type of communications bus, it is possible to connect several DI1-DSR groups (and therefore
several generators) in parallel on the same 485 Bus, s0 as to monitor their operation with a single
supernvision unit.

7. APO Contact

The acronym APO stands for Active Protection Output: (connector CN1 — terminals 14 and 15) 20V-
100mA norHinsulated open collector transistor, normally open, is closed (with a delay that can be
programmed from 1 to 15 seconds) when, among all the alarms, one or more of the active ones can be
selected separately.

§. VOLT, STAB, Hz and AMP Trimmers

The trimmers are enabled by the software from the Configuration Menu; if they are not enabled, they DO
NOT perform any function.

The VOLT trimmer allows adjustment from about 70V to about 140% or from about 140V to about 280V.
The STAB trimmer adjusts the dynamic response of the altemator under transient conditions.

The Hz trimmer allows a variation up o - 20% with respect to the nominal speed value set by jumper 50/%0
(if it is active) or from box 50/60 of the Configuration Menu (at 50 Hz the threshold can be calibrated from
40 Hz to 50 Hz, at 60 Hz the threshold can be calibrated from 48 Hz to 60 Hz).

The AMP trimmer adjusts the excitation overcurment protection intervention threshald.

4. Vext Input

The Vext input (connector CN1 — terminals 10 and 11) permits analog remote control of output voltage
through a 10Kohm potentiometer with a programmable variation range through parameter 16 with respect
to the value set (hy default the setting is +14% starting from revision 10 of the Firmware); if you want to
use continuous voltage, it will be effective if it is in the range between 0V and +2,5V. The input tolerates
voltages from -5V to +5V, but for values exceeding the limits of OV Ff +2.5V {or in the event of
disconnection) it is automatically disabled and the voltage adjustment goes back to the value set through
the trimmer (if enabled) or through parameter 19.

NOTE : The DC voltage generator must be able to sink at least 2maA
During regulation it is convenient to not exceed more than +10% of the alternator nominal voltage.

SERIAL CONNECTION

The serial communications interface unit DI1 is of the RS232 or RS485 type; the regulator implements a
subsystem of the MODBUS standard for communications; the DI1 - DSR set performs slave operation,
whose address is memonsed in the EEPROM and is set during the phase of configuration.

When necessary, the DI1 inteface permits insertion of the regulator in a RS3485 network with other
regulators or other devices of a difierent type, but with the same type of bus. Contact the Pyroban
technical office for detailed descriptions of the ModBus commands implemented.

The “Master Unit” is made up of a PC or other dedicated equipment and can access the parameters and
functions of the regulator.

The master unit has the following possible functions:

- Repetition, or visualisation, of the generator status variables, even from a remote location.
- 3etting of single parameters.

- Uploading and downloading of setiings files.

- Status readings (alarms, measuring variables).

- Readings of the alarm memory information.

- Interface conversion towards other field buses or communications networks.

©Copyright 2016 Document number: OG030 Date of Issue: 6th April 2016 Revision 2
Pyroban Ltd, Endeavour Works, Dolphin Road, Shoreham-by-Sea, West Sussex, BN43 6QG, United Kingdom
Tel: +44 (0) 1273 456800

59



ModBus Registry List

An EEPROM memaory is used to store configuration parameters and other information that must not be lost
when the generator goes off. Parameters can be readfwritten and machine operational settings entered
through serial connections. Two versions of this regulator are available: DSR and DSR/A; they differ only
in some default parameters. Table 3 shows a complete list of the parameters that can be set, which define
all the operational conditions of the regulator.

Add. | Description of Parameter Range Default NOTES
DSR | DSR/A"

0 Reserved 0..65535 11 11 Firmware revision - Do not write

1 ModBus slave address 1.3 1 1 Identification of RS485 network {or broadcast)

2 Reserved 0..65535 18 2578 | Software configuration - Do not write

3 Reserved 16hit 0 0 Serial number, high part - Do not write

4 Reserved 16bit 0 0 Serial number, low part - Do not write

5 RMS zensing calibration 0..32767 | 16384 | 16384 | Calibration of voltage channel in RMS adjustment

-] ANG sensing calibraticn 032767 | 16384 | 16384 | Calibration of voltage channel in AVG adjustment

7 Measured voltage calibration 0.32767 | 16384 | 163584 | Calibration of location 36 (first “STATUS" box)

B Free for future use 16bit 0 0 Do not write

9 Free for future use 16bit 0 0 Do not write

10 | Word configuration 16bit 7965 | 7965 |Set from “Configuration™ Menu

11 | Shift to LEFT proportional gain 0.6 4 3 n=0...6 is equivalent to a multiplication by 2,

12 | Shift to LEFT integral gain 0.6 3 1 namely 1, 2, 4, 8, 16, 32, 64.

13 | Coefficient tying Ki to Kp 0.32767 | 16384 | 26624 | Coefficient to set Ki and Kp separately

14 |Vout { Vaux Ratio +- 32767 | 6000 | 6000 |Limit fo woltage neduction as a function of frequency

15 | Reference eguivalent io Vext 0.32767 | 16384 | 16384 | Value used if the Vext input is disabled

16 | Limitation of Viext Variation 03277 | 4608* | 4608* (Limits the efiect of external analog input (0-»0; 3277-»10%)

17 | APO delay & alarm seftings 0.65535 126 126 |Selectz alarms that activate the APO contact and
sets the delay in intervention

18 | Step limitation reference 11000 20 20 For rapid variations of voltage setpoint, the passage from
one value to ancther takes place through added or
subtracted steps at each period

19 |Vout Reference 032787 0 0 Value ussd if the VOLT trimmer i disabled

20 | Stability: 0.32767 | 16384 | 16384 |Value used if the STAB frimmer is dizabled

21 | Freq. threshold T 10% fregnan 032767 | 16384 | 16384 (\Value used if e Hz timmer is dicabled

22 | Excitgtion overcurrent threchold 0.32767 | 16354 | 163584 | Vahee used if the AMP timmer is disabled

23|I Gradient 0.32767 | 9000 | 9000 (VVF curve gradient during normal operation

24 |VIF curve gradient at sfart up 0.32767 | 12000 | 12000 [Used only upon start up

25 | Short circuit time [0=excluding STOP] | 0..255 20 20 | Operating time with short circuited aiternator, expressed in
tenths of geconds (0 ..... 25.5 ceconds)

26 | Overspesd threshold + JZTET 0 0 Variation (Z10%) of overspeed alarm infervenBon with
respect to the default value of 55/66Hz

27 | Reserved 032767 | 6553 | 6553 | Do not write

28 | Kiover-sxcitement Regulator 0..32767 | 12287 | 12287 | Integral and proportional gain of excitation voliage regulator

29 | Kp over-excitement Requlator 0.32767 | 24575 | 24575 [in the event of AMP alarm

30 | Thermal dispersion coaficient 065535 | 63600 | 63600 |Uzed by AMF alarm temperature ectimator

31 |[Reserved 065535 - - Do not write

* Starting from revison 10 of the Firmware Table 3: EEPROM seffing registries

Mote:

Locations are ordered to separate the parameters of individual regulators (S.M:, SW versions and
calibration) from settings foreseen, in order to facilitate programming of regulators with the same settings
but different 5.M., SW versions and calibrations. The parameters from 0 to 9 are adjusted at the factory for
each regulator. The parameters from 10 to 30 can therefore be freely copied from one to ancther.
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Add | Add name Range |Access Description

32 |VOLT Trimmer 0..32767 | Read only | VOLT Trimmer Position
33 | STAB Trimmer 0..32767 | Read only | STAB Trimmer Position

3 | Hz Trimmer 0..32767 | Read only | Hz Trimmer Position

35 | AMP Trimmer 0..32767 | Read only | AMP Trimmer Position

36 |STATUSD 0..3200 |Readonly |Firststatus word (Vout) [tenths of volig]
A7 | STATUSAH 0..900 Read only |Second status word (freg.) [tenths of HZ]
38 |STATUS2 16bit Read only | Third status word [(Alarms)

39 |STATUS 3 16kit Read only Fourth status word {Configuration)

40 | Commands 16kit Write Reserved Word Commands — Do not use
41 VEXT_SAMP 0..32767 | Read only | Vext Trimmer Value

45 | Estimated emperature | 032767 | Read only | Estimates temperature of excitement windings

Table 4: Recapitulation of the locations used during the calibration

SETTING OF VOLT, STAB, AMP AND Hz PARAMETERS
1. Voltage

1.1 Setting voltage

Measurement of the rms or average value is decided from the Configuration Menu.

The voltage setting may take place through the tiimmer or software; the sensing input range on CN1-6 and
CHM1-T is T0=140 Vac; the sensing input range on CN1-4 and CN1-5 is 140280 Vac.

There are two ways to sef the value from the minimum to the maximum:

1. Through the YOLT trimmer, which must be enabled from the Configuration Menu.

2. Through parameter 19 (the Volt timmer must be disabled from the Configuration Menu: A value of O
comesponds to minimum voltage, 16384 corresponds to the intermediate value (respectively, 105V
and 210V, while 32767 corresponds to the maximum voltage.

For standard voliage values refer to fable 5.

Voltage CN1 485 Voltage CH1 6&T Volt Trimmer {Location 32) Parameter 19

173 - 7724 7724

- 127 26683 26683
200 100 14043 14043
208 104 15816 15916
220 110 18725 18725
230 115 21065 21065
240 120 23406 23408
266 133 28491 29491
277 138,5 32066 32068

taby. 5

It is possible to vary the voltage through the Vext input as well (connector CN1-10 and CN1-11), providing
it has been enahled from the Configuration Menu, through a 10Kohm potentiometer with a programmable
variation range of up to +100% (parameter 16; the default seiting is +14%, even if it is convenient do not
exceed more than x10%), or through a continuous voltage, which will be effective it is in the range
between OV and +2,5V, or even through parameter 15 (if the Vext input is disabled).

1.2 Slow voltage variations

In the event of rapid vanations of the reference due fo sudden power being supplied to the regulator, or
setling of voltage from a remote location (through the Vext analog input or serial input), a “soft”™ mode of
variation has been provided. In response to a small step variation, parameter 18 determines the speed at
which the transition will be performed.
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A value of 1 determines the slowest possible variation, while a value over 100 permits almost immediate
variation (see fig. 3). A value of 0 disables any variation.

bPia

21065 4

16384

23DU II-:-‘:‘-E' |||||||||||| t

P18 = 10
P16 =1
210V
- fig. 3

2. Stability:

2.1 Adjustment of stability

The proportional gain (o voltage error) of the regulator takes its value either from the position of the STAB
trimmer if it has been enabled from the Configuration Menu, or from parameter 20 whose value varies
from O to 32767.

Do not set this frimmer in a position lower than two notches counted counterclockwise .

Integral gain depends on the proportional gain according to the value entered in parameter 13 (a value of
0 corresponds fo an integral gain of nil, while a value of 32767 corresponds to an integral gain
commensurate with the proportional one).

Each of the two gains can be multiplied by a coefficient, which can be a value of 1, 2, 4, 8, 16, 32 or 64,
according to the value entered in location 11 (for proporional gain) and 12 (for integral gain). This value
represents the exponent assigned to base 2 (fixed) to obiain the desired gain (i.e. parameier 11 =4 ==
coefficient = 2°= 186).

The regulator diagram is shown in figure 4.

- K= J:
+
Ref +'f£\'—E 5
- peg ¥/ — Pl
T = 7=
Feedback 5

figure 4 : Regulator Diagram
3. EXCITATION OVERCURRENT

3.1 Description

The DSR regulator is equipped with an excitation (main rotor) winding temperature estimator. An estimate
of the temperature is memorised in real time (and can be read) at locafion 45. The progress of the
temperature is of the exponential type (see figure 5).

Through parameter 22 or the AMP trimmer, it is possible to define a limit {which involves intervention of
alarm 5) to the excitation voltage and therefore to the temperature.

The function of this alarm is not only to signal an excessive temperature, but it also has an active function
in reducing the cause. In fact, an adjustment ring takes conirol of the voltage generated when the
threshold set is exceeded: This reduces the voltage to the point of reducing the excitation curment by a
value compatible with the ability of thermal dissipation of the machine. The stability of the adjusiment in
the event of over-excitation alarm can be set with parameters 28 and 29. The default values are suitable
for the great majority of machines.

WARNING !

If the magnetic gain of the altemator is high, unstable situations can be created upon intervention of the
protection, therefore it is necessary to adjust parameters 28 and 29 (in general it is sufficient to lower
parameter 28).
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As you can see in figure 5, when the estimated temperature (represented by the continuous line) reaches
the threshold value set in parameter 22, the reduction of excitation current (and consequent drop in
voltage generated) brings about the stahilisation of the temperature near a limit value.

Bddress 45
20000
25000 1 i - L45(alt. I=In}
200004 L45(alt2, I=In}
e L4512, [0}
15000 4 T45(alt!, I=in)
woood 2 | — - - - ~T45{al2, I=in}
1 - = = T45(alt2, I7In)
(I /7 S R R SR (N PP P22=12870
------- 22221817
o T T T =
0 5 10 15 20 25 time[sec] .
fig.5

Curve Description

L45 (alt1, I=In) : value read at location 45 with a certain altemator !

L45 (alt2, I=In) : value read at location 45 with a second altemnator of a different type ("

L45 (alt2, I=In) : value read at location 45 with the second altemnator during overloading 2

T45 (alt1, I=In) : value that would be read at location 45 with the first altemnator, without protection )
T45 (alt2, I=In) : value that would be read at location 45 with the second altemator, without protection
T45 (alt2, I=In) - value that would be read at location 45 with the second alternator during overloading,
without protection @'

P22=12970 : value that must be entered at location 22 for the first alternator

P22=21617 : value that must be entered at location 22 for the second alternator

(1) at the nominal charge and frequency, amounting to 90% of the nominal value
(2) with a charge greater than the nominal load.

3.2 Calibration with a supervising unit

Use the following procedure in order to calibrate the overload protection:

1) Lower the underspeed protection threshold, rotating the Hz trimmer counter clockwise (if it has been
enabled from the Configuration Menu) or by entering 0 at location 21.

2) Rotate the AMP trimmer compleigly in the clockwise direction (if it has been enabled from the
Configuration Menu) or enter 32767 at location 22.

3) Apply the nominal load to the alternator.

4) Decrease the speed by 10%

5) Read the value shown at location 45, two minutes after reducing the speed.

6) If the AMP frimmer is enabled, rotate it counter clockwise unfil the value shown at location 35 becomes
the same as the value read at point 5 {location 45); otherwise (rimmer not enabled) enter the value read
at point 5 {location 45) at location 22.

T) Alarm 5 should come on {visible from both the ISR Terminal control panel and because there is a
change in the flashing indicator light) and the voltage should start to drop.

8) By going back to the nominal speed, alarm 5 should disappear in a few seconds and the voltage of the
generator should increase to the nominal value.

3.3 Calibration without a supervising unit

MOTE: This calibration can be performed only if the AMP trimmer has been previously enabled.

Use the following procedure in order to calibrate the overload protection:

1) Rotate the Hz timmer enfirely in the counter clockwise direction

2) Apply the nominal load to the altermnator.

3) Decrease the speed by 10%

4) Two minutes later slowly rotate the AMP fimmer in the counter clockwise direction until there should he
a decrease in the voltage value of the generator and alarm 5 should come on (visible due o a change in
the flashing indicator light)
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§) Under these conditions, adjust the AMP trimmer, until the output voltage value is 97% of the nominal
value: alarm 5 is still activated.

G) Refurn to the nominal speed; alarm 5 should disappear in a few seconds and the generator voltage
should increase fo the nominal value.

T) Adjust the timmer as indicated in the following paragraph.

4. Underspeed

4.1 Description

For speeds lower than a programmable threshold, the machine voltage is no longer constant, but is

regulated proportionately with the frequency at a ratio, which is also programmable, as shown in figure 6.

The intervention threshold depends upon:

+ the status of jumper 5WE0 {connector CN1 - terminals 12 and 13) if enabled from the Configuration
Menu.

« the status of the 50/60 sefling in the Configuration Menu

« the position of the Hz trimmer if enabled from the Configuration Menu

« the value entered at location 21.

Activation of the function with voltage proportionate to the frequency is signalled by activation of alarm 6

{(visible from the DSR Terminal control panel and due to a change in the flashing indicator light).

Parameter 21 (equivalent to the Hz timmer) sets the Underspeed proteciion intervention threshold; if this
i5 set on 16384, the protection cuts in at 45 Hz (if the 50/60 jumper and 50/60 flag in the Configuration
Menu are not present) or at 54 Hz (if the 50/60 jumper is enabled or the 50760 flag is active in the
Configuration Menu). Values between 0 and 16384 proportionately lower the threshold, respectively to 40
Hz and 48 Hz; values between 16384 and 32767 proportionately raise the threshold, respeciively to 50 Hz
and 60 Hz.

Once the underspeed protection has intervened, the frequency is proportionately reduced, as indicated in

figure 6. Parameter 23 sets the slope of the voltageffrequency curve; the default value is 9000. An

increase in the value of P23 involves a greater reducfion of the voltage as a function of the reduction in

frequency. A decrease in the value of P23 involves a lower reduction of the voltage until the limit of P[23]
=0_which means that there is no reduction in yoitage

WARNING:
Owerheating could occur, which is dangerous for the machine, if the voltage is not lowered
enough to decrease the frequency and the alternaior is functioning at a reduced speed.

4.2 Calibration with a supervision unit

Use the following procedure in order to calibrate the underspeed protection:

1) If the machine has to operate at 60 Hz, make sure the bridge, betwsen terminals 12 and 13 of
connector CN1, is inseried, if it is enabled from the Configuration Menu, or activate 50/60 from the
same menu.

2) If the Hz trimmer is enabled, the value of the protection intervention threshold is read at location 34,
otherwise it is entered direcily at location 21.

The value 16384 entered at location 21 (or read at location 34) corresponds to an intervention

at 45/54 Hz {depending on whether 50/60 is activated or not).

Yalues between 0 and 16384 comespond o an intervention that vares from 40/48 Hz to 45/54Hz.
Yalues between 16384 and 32767 correspond to an intervention that vares from 45/54 Hz to 50/60Hz.

3) When the speed drops below the threshold value, generator voltage begins to drop and the alarm is
shown simultaneously through the indicator light and DSR Terminal control panel.

4) By increasing speed, the generator voltage will normalise and the 6 alam will disappear.

4.3 Calibration without a supervision unit

NOTE: This calibration can be performed only if the Hz trimmer and 50760 jumper have been previously

enabled.

Use the following procedure in order to calibrate the under speed protection:

1) Rotate the Hz trimmer entirely in the counter clockwise direction.

2) If the machine has to operate at 60 Hz, ensure that the bridge is inserted between terminals 12 and 13
of the CN1 connector.

3) Bring the generator fo 90% of the nominal speed.
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4) Slowly tum the *Hz" trimmer, rotating it clockwise until the generator voltage begins fo drop and
ascertain that the indicator light simultaneously begins flashing rapidly.

4) By increasing speed, the generator voltage will normalise and the alarm will disappear.

G) Set the speed to the nominal value

vinom Underspeed and Overspeed protection (P21, P23 & P26)

120,00%

#00.00%

B0,00%:

&0,00%:

£0,00%

20,00%

e B

o a s o 100 120% Tinom
figure & . Parameters 21, 23 and 26

5. Overspeed

Parameter 26 sets the overspeed alarm intervention threshold; if it is set on 0, the signal cuts in at 55 Hz
(if the 50/60 jumper and 50/60 sefting in the Configuration Menu are absent) or at 66Hz (if the 50/60
jumper is present and enabled or the 50/60 flag in the Configuration Menu is activated). Values hetween
65535 (-1) and 32768 (-32767) lower the threshold proportionately to 50 Hz and 60 Hz, respectively;
values between 0 and 32767 raise the threshold proporticnately, respectively to 60 Hz and 72 Hz; refer to
the broken lines in figure G.

6. Other parameters

6.1 Vout / Vaux Ratio

In order to guarantee sufficient feeding voltage at speeds lower than the Hz protection intervention
threshold, a limit to the reduction of voliage has been foreseen, as a function of frequency.

The limit concems regulated voltage (Vout). Should the DSR he powered through an auwxiliary winding, it
must be bome in mind that the voltage generated by the winding (Vaux) may not have the same Vout
value; Vaux is considered to be proportionate to Vout and the proportional coefficient is determined by
parameter 14.

If the DSR is powered directly by the regulated phase, parameter 14 should be set on 0; in case it is
powered by auxiliary winding, the voltage (Vaux) must be measured, in no-load conditions and with output
voliage regulated on the nominal value (Vout), the value of parameter 14 can be obtained with the
following formula:

T ™
Pp14]=32767 ﬂ—lJ
\ P
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6.2 V/F slope at start up

Parameter 24 sets the gradient of proper voltage / frequency at start up. After the underspeed alarm
frequency threshold has been exceeded (set by parameter P[21] or by the Hz trimmer), the work ramp is
used {parameter P[23]).

The default value is 12000; an increase in the value of P24 will cause a greater reduction of low fregquency
voliage; a decrease in the value of P24 will cause a lower reduction in voltage, up to the limit of P[24]=0,
which means that no reduction in voltage will take place.

A

6.3 Short circuit time

Parameter 25 defines the operating time with the altemator short circuited, which is expressed in tenths of
a second (from 0.1 seconds to 25.5 seconds); after this period of time the regulator goes to the blocked
status; a value of 0 dizables the blockage.

CONTROLLING OF REGULATOR ALARMS
1. Summary of events

WARNING: If the voltage is not lowered enough with low frequency and the altemnator is
operating in these points, overheating could develop that is dangerous for the machine.

M. Description of event Action

1 Checksum EEprom Reset default data - Blockage

2 Over voltage (@ by) APO

3 Under voltage (i@ Ox) APO

4 Short circuit APO, maximum cumrent - Blockage
= Excitation Overcurrent APO, Reduction of excitation current
5 Underspeed APO, WIF Ramp

7 Overspeed APO

Table & : Alarms list
The status of active alamms is stored at location 28, which can be read with the serial connection.
The index of bits that have a value of 1 comesponds to the aclive alarm. If the regulator is correctly
working (no alam active) the bit 11 will be high.

Location 38 (third "STATUS" box)
Biz | Baa | Baz Bz [By B | Bs |Be[Br| Be Bs B B B: B4 By
12765 | 16384 B192 | 4098 (20431024512 | ZE(128| 64 32 16 ] 4 2 1
A12| AT | AID[ RS (AB( AT AB AL Ad A3 A2 a1
JE060| - [ResevedReserved) OF | - - - | - [Cnverspesd Underspeed | OverExcizion| Cio.Clo | Under volage: | Over voliage | Chedk sum
Table 7 Alarm fags af location 38
Example:

Location 38 = 48 = 00000000001100002 : it means that Bits BS and B4 are at 1, therefore alarms A6 and
AB are active.

Alarm signals with the indicator lights

During normal operation and a duty cycle of 50% (OK in fig. 7) an indicator light mounted on the board
flashes every 2 seconds; it flashes differently in the event of intervention or alarm, as indicated in fig. 7.

IONO00NNNOANANNONAADNND

o LED oM LET} OFF

CHECKSUN

SHORT CIRCLIT | | | |
| —
==e2 ] QO0O0000 ananannn
wrsreese] nnnn .
sTCR | | -
fiqure 7
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2. Description of alarms

H. Description of event Action

1 EEPROM checksum ‘Verified upon start up (after DSP reset and initialisation of the perpheral).
The actions undertaken are: signalling, locating of default settings, saving in
EPPROM and regulator blockage.

When the machine is switched on again, if the EEPROM is damaged, the
alarm will be repeated. Otherwise the regulator will begin to function with
default parameters.

2 Overvoltage The alarm is not visualised, the APD output is active and memonsed. This
can be caused by abnormal operating conditions (such as overspeed or
overloading) or by a breakdown of the regulator. The over voltage alarm is
activated if the output voltage is lost. The overvoltage is calculated as a
functicn of the speed and is inhibited during transition, for 2 seconds. In the
template for the calculation the threshold is set at 5% abowve the nominal

value.
&
Al 'JnJhElgE Allarm Araa

o

Uy
Under Viltaps
Alamm ares

Tin I =
3 Undervoltage The alarm is not visualised, is stored and the APO output is active. The

undervoltage is calculated as a function of the speed {which can be seen in
the description of the overvoltage alarm): in the template for the calculation
the threshold is set at under 5% off the nominal value. It intervenes only
above the underspeed alarm threshold; it is practically inhibited by this. It is
also inhibited in the event of intervention of the Excitation overvoltage and
during transients.

4 Short circuit The alarm is disabled under 20 Hz, iz visualised upon activation of the action
and memaonsed. Tolerated short circuit time goes from 0,1 to 25,5 seconds
(programmable in 100 ms steps); then the regulator is blocked after saving
DD and TT and signals the STOP status. With the time in short circuit set on
zero, the blockage is disabled. The STOP condition causes a fall in
excitation, with consequent switching off and successive restarting of the
regulator and therefore repetition of the cycle.

5 Excitation Overcurrent The function of this alarm is not only to signal an excessive temperature, but
it also has an active function in reducing the cause. In fact, an adjustment
ring takes control of the wvoltage generated when the threshold set is
exceeded. The action involves reduction of the excitation current and
therefore output voltage. The available parameter is the “threshold”, which
determines the wvalue of equilibrium at which the system is stabilised. The
alarm is signalled and stored. For calibration see the paragraph on excitation
overcurrent.

B Underspeed Signalling (immediate) and acfivation of the VIF ramp. This alarm also
appears when the machine is started and stopped. The alam is not saved
among EEPROM data. The alam intervention threshold depends upon the
status of the S0/60 jumper (hardware or software) and on the position of the
Hz timmer or the value of parameter 21. Under the threshold the VIF ramp is
active.

7 Overspeed This iz vizualized in the same manner as the underspeed alarm and does not
involve actions on control, but the alam is stored. The overspeed condition
may provoke an overvoltage as in the case of capacitive load. The threshold
can be set with parameter 26.

NOTA: Though the voltage is continuously regulated, the DSR will switch off if the frequency goes under
20Hz. To reset the system it is necessary to stop completely the alternator.
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3. APO Output

The APO output (Active Protection Output-open collector fransistor — connector CN1 - terminals 14 and
15) is normally open during normal operation. It closes (with a programmable delay between 0 to 15
seconds) when, among all the alarms, one or more than one, separately selectable, is aclive.

The selection of which alarms involve the activation of the APO depends on the value entered at location

17.

The transistor is also open when no alarm is activated and with the alarm active, the comesponding

enabling bit is seton 0.

The value to set at location 17 is made up of two parts: one allows selection of the alarms that activate

the contact, while the other permits setting of the delay for intervention. Use the following procedure to

calculate the value to set at location 17

a) With reference to table 8 add up the decimal numbers corresponding to the alarms for which the APO
must be activated, obtaining a number, “B”. (Example: since it is desired to activate the APO in the
case of over voltage and overspeed, the formula is B = 2 + 64 = 66)

b) Muliiply the delay it is desired fo set (whole numbers from 0 to 15 seconds) for the fixed value of
4096. The number A= (0..15) * 4096 is ohtained. (Example: since a delay of 5 seconds is required,
the formula is obtained A =5 * 40586 = 20480).

The sum of A + B must he entered at location 17 (in the previous example 20480 + 66 = 20546).

A12 | A11 | A10 A9 AB AT AB A5 A4 A3 A2
- - - - - Overspeed Underspesd (Oner Exciation CinCio, Undervoliage | Over wollae
2046 | 1024 | 512 256 128 64 32 16 [ 4 2

Table & alarm settings that act on the APQO

4. DSR operation time

If the regulator is working comectly (no alarm) A12 will be active and the hit 11 will be High at location 38.
When we see one alarm, the A12 is deactivated, bit 11 is reset at location 38 and operation time is stored.
The total operation time of the regulator is obfained, afier the download of the alarms, by adding all the
times TT {last column of the file .alr).

For the procedure please refer to the function “Download Alarm” at the paragraph “Description of function”
of chapters “USE OF PROGRAMMING SOFTWARE. AND MONITORING OF THE DSR TERMINAL" and
“APPENDIX A",
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DI COMMUNICATIONS UNIT

Description:

The DI interface device (fig. 7) permits connection of the DSR digital regulator to a programming and
monitoring device, whose functions may include the following:

- Repetition, or visualisation, of the status of the generator, even from a remote location

- Setting of single parameters

- Uploading and downloading of settings files

- Status readings (alarms, measured values)

- Readings of informafion of the alarm memory.

- Interface conversion towards other field buses or communications networks.

The DI1 interface must be positioned near the DSR. The COM connector of the DSR regulator is
connected to the CN2 connector of the DI1 interface with the special cable supplied by Pyroban.

The programming and coentrol unit may be made up of a PC, a PLC or other equipment, providing it has at
least one of the interfaces of the DI1 device.

The following serial interfaces available on the DI communications unit are:
« RS5232 without handshake (3 wires) on CN3 connector
» RS485 two wires half duplex on CN4 connector (OTE", TxRTS, RxRTS)

The connection between one DSR regulator and a PC is shown in fig. 9.
When necessary, the DI1 interface permits insertion of the regulator in an RS485 network with other
regulators or devices of a different type, but with the same type of bus, as shown in fig. 10.

The DN interface also permits isolation of the AP.O. contact of the regulator : terminal 14 of the DSR
must be connected to terminal 5 of CN1 (as indicated with the dofted line in fig. 8).

Two types of APO insulated confacts are available on connector CN5 (which cannot be used
simultaneoushy):

« Solid state switch, Max. 30V - 100mA (terminals 3 and 4)

» Electro-mechanical switch, 24Vde/120Vac — 6A® (terminals 5, 6 and 7)

WARNING: for the cormect operation of the APO insulated contacts, the cable between the COM
connector of the DSR regulator and the CM2 connector of the DI interface MUST be
connected.

Mote 1) DTE = Data Terminal Equipment
Note 2) Current on resistive load

©°
,/'""\ (‘) o) (oLe
'\u/ ) - O

sollis
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Figure 7 : layout of the DI1 communications interface
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3. Inputs and Outputs: Technical Characteristics

TABLE 9: CONNECTOR CHN1
Terminal | Name Function Specifications Notes
1 Awi/Exc+ Power AC voltage: 40V - 270V The terminals are connected together
2 Aux/Exc+ Frequency: 15Hz - 72Hz on the board: 1 with 2 and 3 with 4
3 AuxMeutral DC Voltage: 40V - 380V
4 AuxfMeutral
5 APO. Active Connection to the APO output of the
protections Voltage: 3.3V DSR to have the APO output isolated
(CN5 3-4) or APO Relay (CM5 5, 6
6 DSR Common | input and T)
TABLE 10: CONNECTOR CHN3
DIAGRAM Pin N*® Function Specifications Hotes
1 - Mot connected Reading and
2 232-TX R5232 TX - Insulated writing of operaticnal
3 232 -RX R5232 RX - Insulated parameters,
4 - Mot connected reading of
5 232485 GND [ Common RS232/R5485 - Insulated stored alarms.
3 - Mot connected A standard serial
7 - Mot connected cable may be used
SUB-D 9 pin connector, g - Mot connected with @ pin SUB-D
female, top view 9 - Mot connected connectors.

TABLE 11: CONNECTOR CN4

Pin H* [Name Description Notes
1 485 A R5485 channel A - Insulated The terminals are connected together
2 485 B RS485 channel B - Insulated on the board. 1 with 4, 2 with 5 and 3
3 2321485 GND | Common RS232/R5485 - Inzulated with & for the realization of a regulators|
4 485 A RS485 channel A - Insulated network (see fig. 10)
5 485 B R5485 channel B - Insulated
6 2320485 GND | Common RS232/R5485 - Insulated
TABLE 12: CONNECTOR CHN5
Terminal | Name Function Specifications Hotes
1 232485 GND Voltage: 9 - 14V
2 VDC External power Current ; 100mA
3 APCH Type of contact: Do not use as contact if the bridge is
Insulated inserted betwsen terminals 1 and 3
of CNS
4 APO2 Voltage: 30V
5 APO-NC MNormally closed, | Type of contact: Current specifications on  resistive
opens with APC active | Insulated load.
-] APO-C Common of relay ‘Voltage DC 24V For use of relay insert a bridge
7 APCO-MNO Mormally open, closes | Voltage AC 120V between terminals 1 and 3 of CNS
with APO active
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3. Description of Function

The DSRE Terminal user Interface is presented as shown in figure 12 and permits programming and
monitoring from 1 to 32 slave units connecied through serial RS5485 or a single unit connected through
RS5232. The functions available are shown in table 13.

The DSR Terminal user interface is divided into 6 areas with different functions.

Transmit : Handles data transmitted towards slave units (DSR)
Receive : Displays a single datum requested from slave units (DSR)

Cyclic Read : Displays, almost in real time, four pieces of information memaorised on consecutive
locations in the slave unit (D3SR)

STATUS : Displays registries from 36 to 39 (measured voliage, measured frequency, active alarm flags)
ALARMS : Displays active alarms (alarms and individual word alarm flags are shown in table?).
COMMUMNICATION : Displays the status of communication

The Configuration Menu

The Configuration Menu is indicated in figure 13; it permits setting of configuration flags of the DSR
regulator (parameter 10).

File Menu
The File Menu presents the single option of Exit, to close the DSR Terminal user interface.
Up/Dw Menu

The Up/Dw Menu is used to load and unload settings files to and from the regulator (which have the
extension .dat). The list of parameters is shown in table 3.
There are three possible options:
1. Upload Data The “Upload” window opens
+ The key Open allows selection of files with the _dat or .set etension, which must be loaded.
* The Upload key unloads the parameters of settings files into the DSR regulator; if the file has been
opened with the dat extension, all of the parameters are updated, if the file has been opened with
the set extension, only the parameters from 10 to 30 are updated, leaving those from 0 to 9
unaltered.
+ The key Done closes the Upload window.
2. Download Data: The “DownlLoad” window opens
+ The DownlLoad key transfers the settings files to the personal computer.
« The key SaveAll permits the operator fo save the entire settings file (from 0 to 30) with the .dat
extension.
+ The key SaveSettings allows you to save the file with customised data (parameters from 10 to 30)
with the set extension.
» The key Done closes the DownLoad window.
3. DownlLoad Alarm: The “DownlLoad Alarm™ window opens
+« The key DownlLoad transfers the list of memorised alarms to the personal computer, as many times
as the alarms intervened and, for each of them, the duration of the last event and the overall duration.
+ The key Save allows the operator to save the alarms file with the alr extension.
+« The key Done closes the DownlLoad Alarm window.

The About Menu

The About Menu signals the current release of the DSR Temminal software.
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4, Settings files

These are appropriately formatted text files; each line:
« starts with a number that represents the address of t

he parameier;

= this number must be followad by a space as a separating character;

= the space is followad by a number, which represents

the value of the parametfer,

» jtis possible to write an optional text alongside the value of the parameter, providing it is separated by

at lease one space.

« Only parameters whose address is present are modified, the others remain unaliered;

« The entire fext that follows the symbal %" is evaluated as a comment and is not taken into

consideration
% DPYRCERN Ltd.
% Digital Begulator for DSR Synchronous Rlternators
% Settings file
%
% Version of parameters: 11
% Rlternator type: ECO3, ECC28, ECP34, ECO38, ECO40
% Date: 23703509
% Configuration: BMS, Qffset compensation, 32 samples,
® Jp 50/e0, trimmers and Vext enabled
® Connected HW 50/60 and Jp on Pext
%
B 0 Mot used
9 0 Mot used
10 7965 Configuration Word
1L 4 Ehift to LEFT proportiocnal gain
2 3 Ehiftc inte
13 16384 Coefficient tying Ei to Ep
14 &000 Wout/Vaux Ratioc
15 1e384 BRefersnce egquivalsnt to Vext
le 4e08 2 T ion
17 126 BPD delay and alarm settings
18 20 Step limitation reference
9 Reference woltage eguivalent to VOLT

Stabilitcy equivalent to STAB
Low freguency protection thre

V/F slope

V/F slope at start up
Ehort circuit time (in tenths
Overspesed threshold
Frequency shutdown (6553 -=>
Fi Regulator alarm ower excit
Fp Regulator alarm ower excit

shold eguivalent to Hs

Excitation overcurrsnt threshold equivalent to AMP

of a second)

ation
ation

Example of .zet file
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Ref. | Description of Function

1 ‘Value of parameter to be transmitted to the regulator

58]

Address of parameter to be transmitted to the requlator

Transmission command

‘Value of parameter requested from regulator (updated following command indicated in &)

Address of parameter requested from regulator

Updating command

b I =TI R I I )

Values of 4 parameters allocated to 4 consecutive addresses (starting from the address indicated in 8
included)

] Address of the first of the 4 parameters requested from the regulator

9 Activation of updating almost in real time

10 isualization of the regulator status (voltage, frequency, active alarms, configuration)
11 S50/60Hz Jumper inserted

12 Mot used

13 Address of Slave with which the unit is communicating

14 Communications ermor (red indicator)

15 Connection fault {red indicator)

16 Connection and communications working indicator

17 Active alarms signal

18 Setting the regulation on the RMS value

19 Flag activating a periodical variation of reference wvoltage (for preliminary calibration)

20 Flag activating automatic compensation of the offset in voltage acquisition channels

21 Flag to set sampling on a semi-period

prs Flag enabling reading of 50/60 Hz jumper hardware

23 Mot used

24 Flag enabling reading of reference voltage by VOLT Tnmmer

23 Flag enabling reading of stability parameter by STAB Trimmer

26 Flag enabling reading of underspeed protection threshold by Hz Trimmer

27 Flag enabling reading of excitation current threshold by AMP Trimmer

28 Flag enabling reading of extemal voltage input
prac Flag enabling DAC

30 Flag to set nominal machine frequency

31 Correct working (starting from revision 11 of the Fimmware )

Table 13: Functions of the main DSR Terminal pane! of the Configuration Menu
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Others functional menu

File Menu
The Fife Menu presents the single option of Exit, to close the DSR_Reader user interface.

Up/Dw Menu

The Up/Dw Menu is used to unload settings files from the regulator (which have the
extension .dat or set). The list of parameters is shown in table 3 of the Instruction manual.
The possible options are limited:

1. Upload Data is not a permitted function

2. Download Data: The “DownLoad” window opens

- The DownlLoad key fransfers the settings files to the personal computer.

- The key SaveAll permits the operator to save the entire settings file (from 0 to 30) with the dat
extension.

- The key SaveSettings allows you to save the file with customised data (parameters from 10 o 20)

with the .set extension.
- The key Done closes the DownlLoad window.

3. DownlLoad Alarm: The “DownlLoad Alarm® window opens

- The key DownLoad fransfers the list of memorised alarms to the personal computer, as many times
as the alarms intervened and, for each of them, the duration of the last event and the overall duration.
- The key Save allows the operator fo save the alarms file with the .alr extension.

- The key Done closes the DownlLoad Alarm window.

The About Menu
The About Menu signals the current release of the DSR_Reader software.
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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 Dimensjions

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

= N b Q) =
TmrY:
LILIoO |

minimum section of 0.75 mm2 for the Out
connections. Ulpms
In Figure n.2 it is shown the connection OutMG

diagram on a typical application. The scheme is
referred to the series from the ECO28 to the
ECO38, and for the EC0O40-1S, the EC0O40-2S,
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.

46mm

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 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 809 (2) Common
6 OutRMS RMS Output DSR 607 Y2 phase reference
7 OutAVG AVG Output DSR 607 2 phase reference
©Copyright 2016 Document number: OG030 Date of Issue: 6th April 2016 Revision 2

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

82




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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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)s)

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.

#s Configuration
'''''' SERGLEN e WOLT
[T DebugSTEF v STAB
oltage Offzet Cormp. ¥ Hz
Bd /32 zample [] v AMP
¥ Enable Jumper 50 4 BOHz [] [ Est input
' [T EnableDALC

[ [T “alue Jumper 50/80 on
m

Ok | APPLY | CAMCEL |

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 — 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 connections.

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

4. Test auxiliary stator winding for continuity two red leads connected to DSR. If auxiliary

is open circuit the machine may be operated by linking terminals plus and zero on

the DSR. However this will eliminate overload protection device. If in doubt consult

Pyroban Ltd.

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

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.

o O

EXCITER FIELD

1. Check for continuity, nominal resistance 15Q. (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 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 33Q resistor in series to limit field
current if required to run for longer period.

If machine operates OK separately excited. DSR 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 F — 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 1SO8528 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.

2.

Remove the terminal box lid unscrewing the 4x M6 captive screws.
Remove the bush locking the fan, by first unscrewing the M14 screw.
Extract the ventilation fan using a suitable puller.

Release the bearing PT100 leads from the terminal block and extract them back to the
Drive End and Non-Drive End endplates.

Remove the Non-Drive End bracket unscrewing the 4x M14 screws.

Remove the Drive End bracket unscrewing the 4x M14 screws.

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.

To pull the bearings out, use an appropriately sized puller.

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
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