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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 CEIl 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.

Load and Signal
Cables Terminal
Box

Fan Guard
Cast Iron
Endplate

Lifting Eye
Cast Alloy 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, EN60079-19:2019 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:

e 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 implemented 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 task. Pyroban offer servicing and operator training.
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e Pressure systems must be installed, tested and maintained in accordance
with applicable regulations specific to the country or locality the equipment is
operated in.

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

e 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.

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

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

e 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 lIC T3 Gc IP54: IECEX Certificate No. IECEx.ITS12.0006X
UKCA: Ex ec lIC 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 mm?2 (A60411M43G) or 35 mm?2 (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/380Vms/1000m
ASL/50Hz. For ratings at other conditions refer to the manual and appendices.

For A80411M43G, a 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 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
400V rms @ 50Hz
415V rms @ 50Hz
440V rms @ 50Hz
415V rms @ 60Hz
440V rms @ 60Hz
460V rms @ 60Hz
480V rms @ 60Hz

And for the 80kVA unit :

380V rms @ 50Hz
400V rms @ 50Hz
415V rms @ 50Hz
440V rms @ 50Hz
415V rms @ 60Hz
440V rms @ 60Hz
460V rms @ 60Hz
480V rms @ 60Hz

Operation of the system outside these voltages may impair the hazardous area

certification.

Maximum applied total load = 60kVA @ 0.8
Maximum applied total load = 60kVA @ 0.8
Maximum applied total load = 60kVA @ 0.8
Maximum applied total load = 49kVA @ 0.8
Maximum applied total load = 66kVA @ 0.8
Maximum applied total load = 72kVA @ 0.8
Maximum applied total load = 72kVA @ 0.8
Maximum applied total load = 72kVA @ 0.8

Maximum applied total load = 80kVA @ 0.8
Maximum applied total load = 80kVA @ 0.8
Maximum applied total load = 80kVA @ 0.8
Maximum applied total load = 67kVA @ 0.8
Maximum applied total load = 80kVA @ 0.8
Maximum applied total load = 90kVA @ 0.8
Maximum applied total load = 96kVA @ 0.8
Maximum applied total load = 96kVA @ 0.8

For ambient temperature and altitude operational derates refer to section 3.4.
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3.3 Output Ratings
3.3.1 A60411M43G

[Eiectrical Characteristics
Frequency Hz 50 B0
\ioltage (series star) v| amo 400 415 440 415 440 480 480
Rated power class H kva|l &0 60 60 a3 EE 72 72 72
kw 48 48 48 3.2 B2.8 B7,6 576 676
Rated power class F kva| 54 54 54 a5 60 E5 B5 E5
kw 432 432 432 3G 48 B2 52 B2
Regulation with UVRE +1% with any powar factor and spead variations batwean -5% + 30%
Insulation class H
Execution Brushless
Stator winding 12 ends
Rotor with damping cage
Efficiencies class F 4/4 %| sss it BB,7 BE.E AD,8 20,3 90,4 00,5
(see graph. for details) 3/4 %[ 81z BT.5 B7.4 87,1 BA.5 BB.7 88,8 B9
2/4 % B5.9 BE BE B85.8 BE.7 BE8 dE.9 BT
1/4 B 84,7 B4, 5 Bd4,3 84,3 B&,7 BE,7 a5.7 B5.&
Reactances (f. |.cl. F) xd | 1452 131 1217 BE.4 1606 155,9 1426 131
d W 11, 10,0 893 6,7 12,3 1.9 109 1000
*d % 3.5 3.2 3.0 2.2 3.5 3B 3.5 3.2
Xqg W 94.7 B5,.5 79,4 531.7 104.8 101.8 93.1 BE.&
Xq % 94,7 BE.& 78,4 §57.7 104.8 101.8 93,1 BE5.&
X % 187 17.8 16,5 120 21.8 212 18,4 17.8
Xz % 11,7 10,6 9.8 7.2 13.0 2,6 11,6 10,6
Xo k- 0.8 a7 o7 (183 0.9 o9 0.8 0.7
Short Circuit Ratio KiC 0,72 0,82 1,07 1,57 0,56 0,67 0,72 0,82
Time Constants Td s0c, 0,0393
Td" =l 0,0055
Tdo' S6C. 1.70
Tt SBC. 00146
Short Circuit Current Capacity % =400 =450
Excitation at no load Amp.| o5 0.8 0.8 1,1 0z 0.3 0,4 0.5
Excitation at full load Amp.| 13 1,35 1.4 18 1.3 1,36 1.4 5
Overload (long-term) % 1 hour In & & hours period 110% rated load
Overload per 20 sec. % 300
Stator Winding Resistance (20°C) 0 0.02
Rotor Winding Resistance (20°C) 0 2,851
Exciter Resistance (20 "C) (] Rotor : 0,410 Stator : 15,28
Heat dissipation at f.l.cl.F w| s3me | 5338 | 5503 | 4678 5452 | 5586 | 5522 | 5458
Telephone Interference FHT < 2% TIF < 40
Radio interference WDE D&75 M. For others standards apply to factory
Waveform Distors.(THD) at f. load LLALMN % 1.8/10
Waveform Distors.(THD) at no load LLALN % 28729
IMechanical characteristics
Protection IP 55
DE bearing B314.2RS
MNDE bearing 6212.2RS
Weight of wound stator assembly kg 126
Weight of wound rotor assembly ko BO
Weight of complete generator kg 376
Maximun overspeed rpm 2250
Unbalanced magnetic pull at f.l.cl.F KM/ mm 5.1
Cooling air requirement mmin
Inertia Constant (H) 50C. 0,718 0,2047
Moise level at Tm/Tm dB(a)
Figure 2 — 60 kVA Alternator Electrical Characteristics
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3.3.2 A80411M43G

PYROBAN

[Electrical Characteristics
Frequency Hz 50 B0
Voltage (series star) v| B0 400 415 440 415 440 480 480
Rated power class H kv BO B0 &7 BO 20 96 96
kw B4 B4 64 £3.6 B4 T2 16.8 76,8
Rated power class F kva| 3z 12 72 60 70 B0 &7 87
kW 57.6 ET.E B7.B 48 &6 Ed G896 69,6
Regulation with LIVRS +1% with any power factor and spead varlations babwean -5% + 30%
Insulation class H
Execution Brushiess
Stator winding 12 ends
Rotor with damping cage
Efficiencies class F 4/4 %| s00 o1 80,7 905 02,1 92 6 92,7 02,8
(see graph. for details) 3/4 | 8.7 50 E9.5 B9.6 91,2 1,4 31,5 91,7
244 kA 8a.7 BR.EB BE.B B8.6 B9.5 BOB as.7 B9.B
1/4 1 86,2 BE BE.B B85.8 B7.2 B7.2 871.2 BT
Reactances (f. l.cl. F) xd %| 1418 128 18,9 58,6 142.7 142,8 39,4 128
xa kA BB 7.9 7.3 6.6 B8 8.8 8.6 7.8
xd kA 3,7 33 i1 2.3 37 3.7 36 33
Xxqg kA 721 651 &0, 5 45.1 726 726 709 B5.1
xg 1 72.1 B5.1 80,5 45,1 726 12,6 70,9 B5.1
X 1 15, 14.1 131 = 18,7 16,7 15.4 14,1
Xz k1 0,8 B.8 8.2 B,1 0.8 =] 8,6 B.B
X kA 1.4 1.3 1.2 o8 1.4 1.6 1.4 1.3
Short Circuit Ratio KCC 0,82 0,80 0.97 1.33 0,72 077 0,82 0,90
Time Constants Td 58C. 0,0401
Td" S8C. 0,0085
Tdo' S8C. 1,80
Taw SEC. 0,017
Short Circuit Current Capacity % +400 450
Excitation at no load Amp.| o3 0,48 0.6 0,7 0z 0.3 0.4 0.5
Excitation at full load Amp.| 1.4 145 1.5 1,7 1,15 1,35 1.45 1,65
(Overload (long-term) % 1 hour In & & hours period 110% rated load
(Overload per 20 sec. % 300
Stator Winding Resistance (20°C) 0 0,015
Rotor Winding Resistance (20°C) 0 3,738
Exciter Resistance (20 °C) 0 Rotor : 0,370 Stator - 15,158
Heat dissipation at f.l.cl.F W| 5766 | 5697 | 5306 | 5039 4803 | 5114 | 5481 | 5400
Telephone Interference FHT < 2% TIF < 40
Radio interference VDE 0875 N. For others standards apply to factory
Waveform Distors.(THD) at f. load LL/LN % 1.7/1.8
Waveform Distors.(THD) at no load LL/LN % 23724
Mechanical characteristics
Protection IP 55
DE bearing 6314.2RS
MNDE bearing 6212.2RS
Weight of wound stator assembly ko 168
Weight of wound rotor assembly kg 106
Weight of complete generator kg 430
Maximun overspeed rpm 2250
Unbalanced magnetic pull at f.l.cl.F kN/mm 5.6
Cooling air requirement e/ min
Inertia Constant (H) 58C. 0,1837 0,2197
Moise level at Tm/7m dB(a)
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)

BYROBAN UIE e
TYPE: AB0411M43G ¢ €0y
PART No : 300816696
YEAR/NO: ..ccccorenresranronses
-20°C < Tamb < 60°C

& 136

Exec lIC T3 Ge IP54
ITS12ATEX47498X

ITS 21UKEX0394X
|IECEXxITS12.0006X

Pyroban Ltd, Shoreham-by-Sea, BN43 6PB UK
www.pyroban.com

\ J
Figure 5 — 60 kVA Alternator Hazardous Area Rating Label

PURIEBAYT & o

TYPE: AB0411M43Gc (&=
PART No : 300816696/80KVA
YEAR/NO: ...ccceemeemenermnsnmsmeennsnns
-20°C < Tamb < 60°C

& 113G

Exec IIC T3 Ge P54
ITS12ATEX47498X

ITS 21UKEX0394X
IECEXITS12.0006X

Pyroban Ltd, Shoreham-by-Sea, BN43 6PB, UK
www.pyroban.com

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

Figure 8 — Earthing Point Label

e ‘ /

Figure 9 — Consult Manual Warning Label
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. S

Figure 10 — Lifting Point Warning Label

WARNING

DO NOT OPEN MAINTAIN OR
SERVICE IN AN AREA WHERE
AN EXPLOSIVE ATMOSPHERE

o

Figure 11 — Do Not Open Warning Label
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kvVA 80 COS @ 0.8 INS. CLASS H

RPM 1500/1800 Hz 50/60 PHASE 3

" 380/400/480 SELF REGULATING ALTERNATOR

A 122/116/96 EN 60034-1-CEI 2-3 VDE 0530
CONNECTION:  SERIES STAR IP 54 kW 64

DUTY S1 V.exc 22 Vdc I.exc 1.4 Adc

10% OVER LOAD FOR 2 HOURS IN A 24 HOUR PERIOD
MASS 445 Kg BEARINGS 6314-2RS/ 6212-2RS

PYH“BAN SHOREHAM-BY-SEA , UK, BN43 6QG

Figure 12 — 80 kVA Alternator Power Rating Label

Power

Winding Insulation

/

Factor Class
AN
N\ I
kVA 60 COS @ 0.8 INS. CLASS H
RPM 1500/1800 Hz 50/60 PHASE 3

Voltage

=V 380/400/480  SELF REGULATING ALTERNATOR

Range A 91/87/72 EN 60034-1-CEI 2-3 VDE 0530 | _ Real Power
c o / CONNECTION:  SERIES STAR IP54 kW48 =— |
Range P! DUTY S1 V.exc 22 Vdc ILexc 1.4 Adc <. Exciter
10% OVER LOAD FOR 2 HOURS IN A 24 HOUR PERIOD Characteristics

T MASS 400 Kg BEARINGS 6314-2RS / 6212-2RS
Weight

7

PY"“BA"® SHOREHAM-BY-SEA , UK, BN43 6QG \

AN

7

Pyroban Ltd contact
details

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.

Lifting Point Label

Vatiar e

o e el p—— ——

\T%loooégfoojk- _ /

Figure 14 — Left Hand Side of Alternator

Lifting Point Label

Earthing Point Label ¥
i

(Inside terminal box)
- i
¢ °) K

ol © © oo ,
N Sy = -
)

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.
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Consult Manual Label S

7] —

/
oy

Certification Label

A

PR
e Pty R TSIl

High Voltage Label

Explosive
Atmosphere Label

WARNING

T~ | merommome e DANGER
AN Bm.gwﬁg rrmgsm 440 VOLTS

MAY BE PRESENT

O = O

Terminal Box Lid

Branding Label

Rating Plate

Figure 17 — Drive End of Alternator
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5 Alternator Dimensions

The following figures show the alternator overall dimensions.

865
201 238 81
| @ 1
2 | ——
__g ] L ] L
¥ A
h 2
Q / —
] \
)
- [ .2 S ——c ) °
.’/‘ & [ — ¢
(&)
DETAILL A S
SCALE 1:2 B =
o0 U o0 ;
H o =
\\.I\ I I III/ wr
40.0 TYP
e 1
180 280 TYP CUSTOMER EARTHING POINT M12
305Cof G
Figure 18 — Left-Hand Side View
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485 TYP
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\ @m'

|Em % @30 TYP

LIFTING POINTS

] O o
s 9
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15.0° . o
| o~
i '
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SAE 4 FLANGE
12 HOLES M10
EQUI SPACED ON
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Figure 19 — Drive End View
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549.0 OVERALL
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Figure 20 — Non Drive End 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
]
V2 Shaft Bxt. [B83/14] Fen GC
A Exciter GC E
C Bearing [?
[? 3 D
X
Y
=)
ERE
]
L]
Shaft steel main characteristic:
Steel grade: C45 according to UNI EN 10083/1
Elasticity Module [Kg/mm] 8600
Maximum 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 6,06E+04
TE34 174 S,07E+05 9,51E+05 5,06E+04
TE34 2L/4 8,50E+05 1,02E+06 6,06E+04
All values are given in Nm/Rad.
Figure 22 — Distribution of Mass — Elastic Data
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6.2 Bearing Moments of Inertia

800
734
652,5 .
3225 |
|
1345 240
\
|
|
2 !
2N n o . — k. Tg] o
S|S 1S =2 @& | g el
/ 7 \
SLOT / SLOT \SLOT
18x7 16x9,5 12x5
105 47 | 485 283 1415 55 | 43 (23293 46
8215
COMPONENT WEIGHT kg J kgm 2
1 FAN 5.7 0.1320
2 | MAIN ROTOR 81 0.7896
3 | EX. ROTOR 14,5 0,0874
4 SHAFT 26,5 0.0189
TOTAL 127.7 1,02789
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

Type | Cable Size Location
3 M20 EExd A3SLF/NP 3.4-8.4 mm Terminal Box Side
2 M20 EExd A3SLF/NP 3.4-8.4 mm Terminal Box End
1 M20 EExd A3SLF/NP 9.6-14 mm Terminal Box Side
1 M32 E3WBFV1/NP 19-26.3 mm (Inner) Terminal Box Side
26.7-34 mm (Outer)
©Copyright 2022 Document number: OG030 Date of Issue: 22/02/2022 Revision 3
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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.

7.3 Customer Cable Entries

2 x M20 Cable Gland
Entries for Signal Cables

©Copyright 2022
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4 x M20 Cable Gland
Entries for Signal Cables

549.0 OVERALL

PYROBAN

1 x M32 Cable Gland
Entry for Power 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.
10
NEUTRAL ]
JUMPER
T~
/ ' §§\
gl L CUSTOMER
=~ NEUTRAL
i N CABLES
CUSTOMER e SHOULD BE
LOAD 1 [ CONNECTED
CABLES I [ i TO N1 or N2
SHOULD BE el
CONNECTED i
TO U1, V1,
wi — 1 [
Figure 24 — Customer Load Connections
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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.

M12 NICKEL PLATED STUD
316 STAINLESS STEEL M12 NUT

M12 SPRING WASHER A7-M12 LOAD CABLE
RING TERMINALS, 1.0mm THICK (x2)
TIN PLATED COPPER

1.5mm THICK BRASS WASHER (x 2)
|
9.0 GROOVE DEPTH

1
TERMINAL BLOCK .

TUFNOL 6F/45 >
M12 BRASS THREADED INSERT /

= Lmm THICK
NICKEL PLATED
CLAMPING NUT

% N WITH M12 THREAD

? a4 ff A

M12 Nut x 1

M12 Spring
Washer x 1

Ring Terminals
/ (between brass
Brass washers)
Washers x 2

Figure 25 — 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
24).
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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.

2X EXCITER STATOR WINDING TERMINALS

2 MAUX EXCITER WINDING TERMINALS (195 Vac)
/ 2X ALTERNATOR HEATING CABLES (220 Vac)

6X BEARING PT100 TERMINALS
(2 x PT100 SENSORS)

9X STATOR WINDING PT100 TERMINALS

(3 x PT100 SENSORS)

T 1t 0 1 R s ] 5 o 1 e e, L

I 11

LJOI

3 PHASE SENSING TERMINALS
(230/277 Vac)

H
{H

] |

|

T
Ll LT L

1
|

= | f : s T R e : : = :::ﬁ =

| | IS N — L1 | S N I S —— N I — = —

n W N Y| N MmN ® O © = o m ¥ W v N ® 0o o = — )
e © © o|/w wlm m m ¥ ¥ ¥ T T T T T T T 1B 1 1= -
2 2 "2 FlA Al 2 2 3 3 5 F A AFAAAEHE AaA = =
DSR DSR DSR DSR HTR HTR DE DE DE NDE NDE NDE U u u v Vv \' w w w N u

CUSTOMER CONNECTIONS

Figure 26 — Ex Terminal Block Connections (DSR)

CUSTOMER INTERCONNECTION TABLE
MINIMUM CABLE
CABLE No SYSTEM NODE VOLTAGE 60K VA VOLTAGE 80K VA 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
©Copyright 2022 Document number: OG030 Date of Issue: 22/02/2022 Revision 3
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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.

REFER TO NOTE 2
2X EXCITER STATOR WINDING TERMINALS

\. 2 MAUX EXCITER WINDING TERMINALS (195 Vac) COATED WITH ITEM 22 X 2
Y
by \’-.\ 2X ALTERNATOR HEATING CABLES (220 Vac) COVERED WITH ITEM 22 X 2

"I\\. !
N\ \ 6X BEARING PT100 TERMINALS
AR 9X STATOR WINDING PT100 TERMINALS

ONISN3S 3ISVHd M

ONISN3S 3SVHd A
ONISN3S N
ONISN3S N

ONISN3S N
ONISN3S 3SYHd N

IO TN |

10 NIl

sosls

O
O]
O]

28 YaA
Figur lock Connections (DER1)
CUSTOMER INTERCONNECTION TABLE
CABLE MINIMUM CABLE
No SYSTEM NODE VOLTAGE 60K VA VOLTAGE 80K VA 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 Vvdc 0.2
©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
27



PYROBAN

CUSTOMER INTERCONNECTION TABLE continued

MINIMUM CABLE

CABLE No SYSTEM NODE VOLTAGE 60K VA VOLTAGE 80K VA INSULATION (mm)
140 NDE BEARING, TEMP PT100 24 Vdc 24 Vdc 0.2
141 NDE BEARING, TEMP PT100 0-24 Vvdc 0-24 Vdc 0.2
142 NDE BEARING, TEMP PT100 0 Vdc 0 Vdc 0.2
142 NDE BEARING, TEMP PT100 0 Vvdc 0 Vvdc 0.2
143 U' PHASE WINDING, TEMP PT100 24 Vdc 24 Vdc 0.2
144 U' PHASE WINDING, TEMP PT100 0-24 Vvdc 0-24 Vdc 0.2
145 U' PHASE WINDING, TEMP PT100 0 Vvdc 0 Vvdc 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 Vvdc 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 Vvdc 0 Vvdc 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 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.

7.7.1 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).

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

#E&Eﬂ%mﬁl—o R | I? = Ex TERMINAL BLOCK
BOX 105 106 101 102 104 122 120 12
o fgl fol Mol ol o (o Tfol
CUSTOMER
Ex ENCLOSURE
OR
SAFE AREA FEEE 10) —J .
lgo. O O U . =
Og 0 E 60 Hz
Q:Q ( D = T % 10KQ
N | : NEUTRAL SENSING
== D — - 102 MALX
oS ' Hﬂ H 103 T
. J :. il e : PHASE SENSING
511 D 104 e
> 19 : H105
TR o A L T e
DIGITAL SIMPLIFIED REGULATOR
1mm? BLUE
1mm? YELLOW
Figure 30 - DSR & Sensing Module Connections
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NODE EXC EXC YELLOW MAUX IN U PHASE NEUTRAL MAUX V PHASE NEUTRAL W PHASE NEUTRAL
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DER1 1 2 3 =] 11 12 14 17 19 22
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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:

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

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

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

o 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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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.

8.2 Sundries and Replacement Parts

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
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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 (Sl 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.

e Oil 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
SAE Coupling and Mounting Guide

SAE Flywheel Housing Dimensions

SAE Flywheel Housing Dimensions
SAE No. A B c Holes Size

00 31 33.5 34.75 16 1/2-13 —
0 255 26.75 28 16 1/2-13

1/2 23 243/8 255 12 1/2-13

1 201/8 207/8 21.75 12 7/16-14 .
2 175/8 18 3/8 19.25 12 3/8-16

3 16 1/8 167/8 17.75 12 3/8-16

4 14.25 15 157/8 12 3/8-16

5 123/8 131/8 14 8 3/8-16

6 10.5 11.25 121/8 8 3/8-16

SAE Flywheel Dimensions

Flywheel A B c XG Holes Size

21 23 2525 26.5 0 12 5/8-11
18 195/8 213/8 225 5/8 6 5/8-11
16 18 1/8 191/4 203/8 5/8 8 1/2-13
14 16 1/8 17.25 183/8 |1 8 1/2-13
11/2 12.375 13.125 137/8 19/16 8 3/8-16
10 107/8 115/8 123/8 21/8 8 3/8-16
8 87/8 95/8 103/8 27/16 6 3/8-16
7112 81/8 8.75 91/2 13/16 8 5/16-18
61/2 1.25 17/8 81/2 13/16 6 5/16-18
17.75D - 15.5 17.75 12 8 5/8-11
15.50 D - 137/8 15.50 12 8 5/8-11
12.75D = 1 12.75 0 4 1/2-13

Available Mounting Arrangements

Adaptor Coupling ECP3 ECO28  ECP32  ECP34  ECP38  ECO40  ECO43  ECO46  NPE 32
6 6.5 .
75 .
5 6.5 . . . .
75 . . . .
8 . . . .
4 6.5 . . . .
75 . . . .
8 . . . -
10 . . . -
115 . . . .
3 8 . . . .
10 . . . . .
115 . . . . . .
2 10 . . . .
115 . . . .
1 11.5 . . .
14 . . .
1775D . . . .
1/2 14 . .
18 . . .
17.75D . . .
0 14 . . .
18 . . .
00 18 . . .
21 . .
24
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Appendix B — Maintenance Instructions

SELF- REGULATING ALTERNATORS
MAINTENANCE INSTRUCTIONS

A60411M43G & A80411M43G

=2 Al .'.'. =- o
ST _;,-”'__.. : =
®
C Us
PSULATION SYSTEM
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©Copyright 2022 Document number: OG030

MACHINE DESCRIPTION

The 4 pole altemators are brushless,
self-regulating and  incorporate  a
rotating  inductor with damper cage
winding and a fixed stator with skewed
slots.

The stator windings have a shortened
pitch to reduce the hamenic content of
the output wavefomm.

The alternators are made in compliance
with the 08M7Y 7323, 5838 CEE
directives and their amendments, and
the CEl 2-3, EN 60034-1, IEC 34-1,
WDE 0530, B54999-5000 regulations.

Tests to wvenfy the electromagnetic
compability have been carmied out in the
foreseen condiions by the standards
with the neutral connected to the earth.

The mbust mechanical construction
gives good access to the generator
output connections, and allows the usar
o inspect the vanous 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 IP55.

Insulation materials meet Class H
requirements, and all rotating
components are: epoxy resin
impregnated; higher voltage parts, such
as the stators, are vacuum-treated.
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PYROBAN

_—— .. !

The aiemators comply  with the EEC 98037,
7323, 08903 direcives and their
amendmenits; themefore they pose no danger
to the operator if they are instaled, used and
mantaned accordng o the instruchions gven
by Pyrcian and provided the saliety devices
are kept in perfect working condiions.

Therefore a shict obsenance of these
instrucions is required.

Ay reproducton of this manusal = forbsdden.

PYROBAN |
B

MACHINE
IDENTIFICATION

Abways indicale the generstor type and code
when contaciing Pymoban or the authorzed

INSPECTION ON
DELIVERY

When the aliemator is defivered, check that
unit conforms with the delivery nole and
enzure tha there ae no damaged o
defechve pants; should there be any, plesse
inform the: forwarding agent, the insurance
compary, the selier or Pymobsan immediately.

©Copyright 2022

Document number: OG030

SAFETY
REQUIREMENTS

When siopping the genemtor, ensure the
compiiance with the procedures for sfopping
the primne mover.
The gerermiorn, in fad, has no Ememency
Siop, but i controlled by the device amanged
by the installer.
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SAFETY REQUIREMENTS

INPORTANT

CAUTION

Thiz symbol wams the personnel
concemed
operation may cause damage to the
machine
personnel if it iz not camied ot
according to the safety standards.

WARNING

This symbol wams the personnel
concermed
operation may cause serious injuries
or death to the personnel if it is not
camried out according to the safety
standaris.

DANGER
Thiz symbol wams the personnel
concemed
operation
Serious

Symibols haning spediic mesnings have been
manenance manual.

natruction  and

CONVENTIOMNAL SYMBOLS AND
SYMBOL DESCRIPTION

IMPORTANT

Thiz =zymbol wams the personnel
concemed
operation may cause damage to the
machine if it is not caried out
according to the safety standards.

that the described

that the described

and'or injury to the

that the described

that the described

may immediately cause
injuries or death to the
personnel if it iz not camied out
according to the safety standards.
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SAFETY REQUIREMENTS (Continued)

-

D

X
1

HAMDLER

Thiz symbol identifies the type of
operator in charge of the operation
described.

This gqualification requires a complete
knowledge and understanding of the
information contained in the
manufacturer's instruction manual as
well as specific skills about the hoisting
meansg, slinging methods and features
and safe handling procedures.

MECHAMICAL SERVICE

Thiz symbol identifies the type of
operator in charge of the operation
described.

This gqualification requires a complete
knowledge and understanding of the
information contained in the
manufacturer's instruction manual as
well as specific skills necessary fo
perform inatallation, adjustment,
maintenance, deaning and/or repair

: type of

+ operation
(¥ Lo )
This gqualification requires a complete
knowledge and understanding of the
information contained in the
manufacturer's instruction manual as
well as specific skills necessary fo
perform  electrical operations such as
connections, adjustment, maintenancs
andfor repair.
The electrical service man must be
able to work even in case electrical
cabinets and panels are live.

In case of exceptional operations and
upon  written  reguest of  senicing
operations please apply to Pyroban
authorized centers.
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SAFETY REQUIREMENTS (Continued)

- E=

I—l—l-l

< 1000m

/ Ecﬁ 40°C

Before instdling the oenemior, aman-
gements must be made © earh the
machine. Ths & the reason why }mrn.m
rrﬂemt:iﬂegmﬂ‘gsyﬂa‘n n
good condition and in compliance with the:
reguigions of the country where the
generator will be installed.

CAUTION

THE FINAL INSTALLER IS RESPONSI-
BLE FOR THE INSTALLATION OF ALL
THE PROTECTIONS  (SECTIONIMNG
DEVICES, PROTECTION  AGAINST
DIRECT AMD IMNDIRECT CONTACTS,
ONVERCURRENT AND ONVERVOLTAGE
PROTECTIONS, EMERGEMCY STOR,
ETC.) NECESSARY FOR THE MACHNE
T COMPLY WITH THE EXISTING
INTERMNATIONAL EURCPEAN  SAFETY
REGULATIONS.

For handing the unpacked genemaiors,
aheays use the spedd eyvebolts onfy, use
mopes hanving a suitalie camying capactty and
do nct it the generstor too much fom the
fhoor (meax 30 cmu).

When the machine & wom cut, contact the
companies in chame of the disposal of
fermous matenal and do not throw away it
parts into the emronment.

The operators in charge of the installafion,

The pecple in chame of the handing must
abways wear work gloves and safety shoes.
In case the genemator or the whole plant
must be lited from the foor, the operators
mnust wear a safety heimet.

The generaior must be installed in an ary
mom. f there s rnt-a"u.ljl ar, a ma-
funciion or an overhesting may
Nmﬁyd:asrmgaﬁmmﬂsruidte
clearty marked “Authorzed persons onby™

Make sure tha gen-set foundations and
beseframe are suitable o bear the combined
weight of the alt————— —~"~ "z mowver.

connected
Ne MoVET,
The machine has been designed o ensue
the rated output when it is installed in mos
having a max temperaturs of 40°C and at an

©Copyright 2022 Document number: OG030
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SAFETY REQUIREMENTS

Mo person must wear futtenng dothes (such
& scanes, &fc.) near the machine and any
gament must be fastened with elastic bands
atits enda.

The genemtors must never and for no
resason mun whith following guards removed:
-} Eerminals cover

-} fam guands.

Fegusiors ae equpped with 2 leds:
Green led - comect operation

Yellow led - overicad profecion on
Red led - lows speed proteciion on.

The generators are noisy, even if the sound
leved ks certainty lower than that of the pime
mictor, they must e instalied in soundprood
mooms (engine room, o) whers & s
recessany o wear anfinoise protecions.

The: generators produce heat proporional 1o
the oulput Themefore, do not fouch the
generator i you do not wear andscorch
gcr.&:a'ﬂ,aﬂersmdirgiﬂlf,mnihm
it vl it has cooled down.

Even i all the machine components are
protected, keep away from the machine.

Do mot kean o st on the genersior for
whiatever reason.

Do not remove the labels for whatever
resason; on the confrary, if necessary, replace
them.

In case of eplacement of spare park, wse

For the replacement of wom  parts, caEley
follow the mantenance nsucions, these

operaions must be camed out by skilled
technicians.
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TRANSPORT AND STORAGE

A\ b

DANGER

Afiemators will be packed for shipment in a
manner sutable o ther mode of fansport

Prior to handing goods, pease enaure that
ifing equpment 5 of sufficent capaciy.
Under ifing conditions machinery should be
sevaied o a minmal distance from e
ground.

When fing or moving goods by forkdift
apparabus, care should be taken fo ensure
fhat fiorks are comectly posificned o prevent
sipping or faling of pallet or crate.

Both packed and unpacked aiemators shal
ke sfored in @ cool and dry room, and shal
rever be exposed o the indemency of e
westher,

B ftematos, abwvays it
them by using their eyeiolts.

IMPORTANT :

AFTER PROLONGED STORAGE OR
IF THE MACHINES SHOW SIGNS OF
CONDENSATION, ALL WINDINGS
SHOULD BE SUBJECTED TO
INSULATION TESTS PRIOR TO
OPERATING.

THE INSULATION TEST SHALL BE
MADE BY SKILLED PERSOMNNEL.

s e wrawsandd  OUT - THE
TEST, THE VOLTAGE REGULATOR
MUST BE DISCONNECTED; IF THE
TEST RESULTS ARE TOO LOW
(LOWER THAN 1 M) THE
ALTERNATOR MUST BE DRIED IN
AN OVEN AT 50-60°C.
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TRANSPORT AND STORAGE

Once the genersior & coupled with an
engine, mounted on a bassiame, or installed
on a compeets generaing sef, it cannat be
ifed by &= Wng boi=. The reevant
instrucions fior ifing a complele generaiing
st shouid be folowed.

Ay packing matenials should be deposed of
via comect waste disposal methods. Do not
decard weske materisls ino e en-
vironment.

MECHANICAL
COUPLING

- L] j For transit and storage purposes the
generator flange spigot and the

_J generator end shaft have been

coated with a rust preventer that can

be removed easily. This must be
removed before assemblying to the
engine.

The mechanical coupling is under the
sole responsibility of the final user, and
has to be done at his discretion.

Wamings:

BEFORE STARTIMG THE
ALTERMATOR, CHECK THAT THE
AlR IMLETS ARE FREE OF ANY
OBSTRUCTIONS.
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ELECTRICAL CONNECTIONS

DANGER

Al electical output conneclions are e
responaibility of, and are at e dsoestion of,
the end usar,

When making temina box commeciions, al
cable and terminal lugs should mest e
redevant standamds of the counfry of final

WINDINGS CONNECTION
Al alitemators feature star () connections |

The sfemator must aways be earthed by
aufficienty rated calie, using one of the inside
or outside Eminals.

After compleing oulput  connections  (for
ht_:l'tﬂ'l'r;tc-rq.lesaeﬂ:- 2], ensure that the
terminal box cover is secursly in place.

IMPORTANT: frequency vanations.

A standard producion machine wound for 50
Hz can as=o funciion at 60 He (and wice
versa) by mesdiing the AVWR. wvoliage
poteEniometer 1o the new nominal voltage:
value. When changing from 50 to 80 Hz the:
alemator power, and nomina  voltage wil
increase by 20%. Should voltage stay at S0
Hz nominal value, then the output powes may
be inoessed by 5% due o improwed
vertilafion.

For machines wound for 80 Hz, changing to
20 Hz, the voltage and power values have to
decrease by 20% of B0 He value.
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ELECTRICAL CONNECTIONS

Amp
Hz

PROTECTION

nstantaneously
WMMMMMﬁEﬁm
when frequency falls below 10% of the nominal
value, These regulators aise have inherent
overioad profecion which senses the excier fisld
voltage value, Should fis fisld voltage value
excead the nomina wvalue for a penod of more

rrdus{mnﬂ,r&msemﬂs}.ﬂ'euper:tg
fhreshold of this protecion device B adjustalle

[y the: potentiometer marked “AMP".

DIGITAL SIMPLIFIED REGULATOR

Plzase mier to the DSR Digital Reguiator In-
ksior

IMPORTANT

In momnal funclioning, only the green led has o
be it

Al thess indicators can be remotely controled
and adusted, for any type of use, by ulilizing the:
SPD 96/A accessory which is available on
request

INTERVENTION OF PROTECTION
DEVICES.

Underspeed protection instantaneous
intervention :
1 - speed reduced by 10°6 of nominal RFM

Delayed interventiom of owverload
protection :

2 - overioad by 20% of nominal rating.

3 - power fackor (cos o) lower than the
nominal one.

4 - ambsent femperature above SIFC.

Intervention of both protections :
5 - combination of fackor 1 with
factors 2, 3, 4.

In case of intenveniion the output voltage will
drop down to & value which will depend on the
fawit.

The wvoltage wil rmum aviomatcally o iz
nominal vakue as soon &3 the faull B removed.

[For further detalls on reguisiors, please see the
speciic manual.
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STARTING AND STOPPING OPERATIONS

Al the insfumentziion for siaring, munning
and stopping the systern shal be provided by
fhe installer.

THE STARTING, RUNMING AND
STOPPING OPERATIONS MUST BE
CARRIED OUT BY  SKILLED
PERSOMNEL WHO HAVE READ AND
UNDER-STOOD THE SAFETY
INSTRUCTIONS AT THE BEGINHING
OF THIS MAMUAL.

IMPORTANT :

When the system is set o work for the first
fime, which has o be done & a reduced
spesd, the operator shall check that no
anomalows notses can be detected.

if an anomalous noise is defecied, siop the
mechanical coupling.

CLEANING
AND LUBRICATION

Prior to approaching or fouching the
altemator, ensure fiat tisnot e and itie at
oo temperature; at this stage i is possie
to dean it on the outside 1BINg compressad
ar.

MEVER USE LIQUIDS OR WATER.

MAINTENANCE

ia DANGER

The ABMIINGSG & ARMTINEIG
atematos are designed o give a kong
maintenancs free working i

BEFORE PERFORMING THIS
OPERATION, READ THE SAFETY
REQUIREMENTS AT THE
BEGINNING ©OF THIS MANUAL
CAREFULLY.
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PYROBAN

Maintenance operations on Pyroban
gensrators can be divided into routine
and extraondinany maintenance
operations;  in both  cases, all
operations must be authorised by the
safety representative and they must be
camied out when the machine is fumed
off and insulated from the electric
installation or from the power mains.
Qualified mechanical or electrical
technicians mist camy out
maintenance operations and any fault
gsearch since all operations described
hersunder could put perscnnsl in
sernious danger.

It is also highly recommended to take
all the necessary precautions so as to
prevent an inadvertent starting of the
machine during maintenance and fault
search operations.

Reoutine maintenance operations can
be summed up as follows:

a) Assessment of comect functioning
(abzence of anomalous noises or
vibrations)

b} Mechanical inspections on  all
fastening bolts and, in particular, on
electric connections

¢} Extemal cleaning of generator
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PYROBAN

Aszzessment of comrect functioming
(absence of anomalous noises or
vibrations).

We recommend users to check
regularly (every 3 months at least) the
comect functioning of the generator, and
to verify that there are no anomalous
noises or vibrations; their presence
might indicate damage of bearings.
May we remind you that the altemnator
itself has no particular vibration since
the rotating parls are perfecty
balanced. Provided that the mtor
balancing has not been aktered and that
the rolors bearngs have not been
damaged, vibrations in the generator
set may occur due to alignments of
couplings, dus to siress upon the
combustion engine, or to wvibration
mounts.

We also recommend checking of
performance data which must comply
with the data on the generators plate.

Mechanical checks of fastening bolts
and, in particular, of electric
connections.

We recommend a regular check (every
& months at keast) of all fastening bolts,
which must be perfectly fightened up.
Special attention should be paid to all
electric connections; this  inspection
must be camied out in the complete
absence of voltage.
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MAINTENANCE

Remove lid from the terminals case

— + -} Connect two connecting wires toa 12
“de battery with a 3001 in-series
resistance

-} Follow the electrical diagram supplied
by Pyroban, locate positve and
negative terminals of electronic
regulator

= =« M ¢ 7 & J &

-} Start generator

-} Connect, only for a moment, the two
conneciing wires to the previously
located terminals. Make sure to match
polarities (positive terminal of regulator
with posifive terminal of battery,
negative terminal of regulator  with
negative terminal of battery)

-} Use a wvolimeter or the right
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PYROBAN

Internal and external cleaning of the
generator.

For the extemal cleaning of the
generator, you can use compressed air.
The uwse of hydro-cleaners  and
detergent fluids is sirictly forbidden.

©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

51




PYROBAN

DEFECTS AND REMEDIES

ALTERMATOR DOES NOT EXCITE

- Suirsfinte fuse in DSR

- Increase speed by 15%.

- For an instant apply on “+"and * -~
of the: elecironic regulator a 12V
bxatteny woltage with & 30 Cresisior
in senes, respecting the polarities.

AFTER BEING EXCITED
ALTERMATOR DDES HOT EXCITE
- Check conneciion cables as per
attached drawings.

LOW VOLTAGE AT NO LOAD

- Resst voltage potentiometer
- Check spead

HIGH VOLTAGE AT MO LOAD

- Fieset voltage potenbonmeter.
- Substivte regulator.

AT LOAD CONDITIONS, VOLTAGE
LOWER THAN RATED VALUE

- Resst voltage potentioneter

- Current foo high, power factor lower
than 0.8, speed lower than 4% of
rated speed

- Subefibute reguiator

AT LOAD CONDITIONS, VOLTAGE
HIGHER THAN RATED VOLTAGE

- Reset voltage poteniometer.

UNSTABLE VOLTAGE

- Check unifomity of rotafon.
- Regulae stahility of reguiator by
acting on “STAB.” poeniometer.

Dolphin Road, For any oher defect ph |
Shoreham-by-sea, Sussex Pryrofsan drecty.

BM43 6QG, UK
t +44 (0) 1273 456800
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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 capscraws and nuts are identified by the grade number stamped 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.

Tha following examples indicata how capscrews arg identified:

Metric - M8-1.25 X 25 U.E, Customary [S16 X 18 X 1-1/2]
M8 -128x T . T
Major thread dinmeter in millimeiers Majir theasd diameter in inches J
[Hgtancs betwnen throads in millimeters Mumber of threads per inch
Lisnigth In millimeters Langth In

» sluba

NOTES:

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

2. Do net use the torque values in place of those spacified in other sectians 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-lb value to in-lb to obtain a better torque with an in-lb
torque wrench. Example: & ft-lb equals 72 in-lb.

Capscrew Markings and Torque Values - Metric

Commarcial Steal Class

g.a 10.9 12.8
"Capscrew Head Markings
o e
Body
Size Targue Torgue Torque
Diameter Cast Iron Aluminum Cast Iron Aluminum Cast Iron Aluminum
mm Nem _ ftdb MNem ft-lb Nem ftlb MNem  fi-lb _Nem _ filb _Nem  ft-lb
& g 5 T 4 12 4 T d 14 ) Fi 4
7 14 ] 1 T 18 14 1 7 23 18 " 7
B 25 18 18 14 a3 25 18 14 40 29 1B 14
0 45 33 a0 25 &0 45 30 25 70 50 30 25
12 &0 &0 55 A0 105 75 55 A0 125 a5 55 40
14 125 a0 a0 65 165 122 90 65 185 145 20 65
16 180 130 140 100 240 175 140 100 260 210 140 100
18 230 170 180 136 320 240 180 135 A00 200 180 135
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WARRANTY

A
Pyroban warrants the good mamifacture and quality of all its products during the 12 months starting from
the time of delivery to the user.

B
Dhing the said peniod, Pyroban obliges to repair and replace at its cost, all those parts whach failed with-
out any other liabality of any type, direct or indirect.

C
The decision for warranty approval i1s Pyroban’s exclusive nght and subject to a previous exannnation of
the failed parts which are to be forwarded to Pyroban in Shoreham-by-5ea for analysis.

D
All the eventual expenses conceming travel, board, transport, and labowr for assembly/disassembly of the
alternator from the dove unit are always at the user’s charge.

E
The warranty shall be void if during the above presenbed peried the following anomalies should occur

1
Inadequate storage

2
Fepair or modification by mauthorized persomel

3
Use or mamtenance conditions which do not conform with norms established by Pyroban

4
Orverload or application other than what the product was meant for

Warranty coverage also expires whenever the client, for whatever reason is late in payment,
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Appendix C — DSR Operation

DSR DIGITAL REGULATOR

INSTRUCTION MANUAL

C€
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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 parial 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 avoid damage to persons and/or 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 DSR is a voliage regulator for synchronous alternators, 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), 2 communications module (DI, for example) and a
supernvision unit, as illustrated in figure 9 or 10.

The connectors for connection 1o 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 RS485 or RS5232 serial interface, the D11 communications module is necessary for
its connection.

1.1 Regulator

Since the regulator is designed to control many different types of generators, it must he appropriately

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

memary (EEPROM). The first time the regulator is tumed on, a default configuration will be present, which

satisfies the most widely requested characteristics and is suitable to facilitate installation: the timmers are

active and the inputs for the extermal 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 atternators from series 3 to 40, the second is optimized for Pyroban altemators series 43-46;

the two versions differ only in some default parameters.

MOTE: the parameter that defines the output voltage (with the YOLT trimmer disabled) is set on 0 (50 that
the adjustment takes place on the minimum voltage).

1.2 Communications module

The D1 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 alternators
Voltage supply: 40Vac=270Vac (from auxiliary winding, ouiput voltage or PMG)
Frequency range: 12Hz = 72Hz
“Sensing” of voltage with true rms or average measurement (70=280 Vac)
Maximum continuous oufput current: 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 overvolitage within = 15%

LI T T R T T T R
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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, AMP and Hz can be set with timmers (default) 50/60Hz through a
“lumper” (default); all parameters can be programmed via software.

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

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

Underspeed protection with adjustable threshold and slope

Owervoltage 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 programmahble 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

fime)

+ PMemorization of the regulator operation time (starting from revision 11 of the Firmware)
« RS5232 and RS485 serial communications interface (with optional DI module).

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

3. Inputs and Outputs: technical specifications

TABLE 1 : COMNECTOR CH1
Terminal ™ Name Function Specifications Hotes
1 Exc- Excitation Continuous Rating: 4Adc
2 Aus/Exc+ Transitory Rating: 12Adc at peak
3 Aus/Exc+ Power frequency: from 12Hz to 72H=z
9 AuxiNeutral Range: 40Vac - 270Vac
4 F_phase Sensing Range: 140%ac - 280Vac Measurement of average valus
5 F_phasze Burden: =1VA (rectified) or actual effective
& H_phase Range: 7T0Vac - 140Vac value for voltage adjustment
T H phase Burden: =14
8 AuxiMeutral
10 Vext/Pext Input for Type: Mot insulated Tolerates voltages from — 5V to
remote Ramge: 0-2.5Vde or 10K Potenfiometer |+ 5V but for values exceeding
voltage Adjustment: from — 14% to + 14%™  |the range it is automatically
control Burden: D-2méA (sink) disabled
Max length: 30 m™
11 Common
12 S0/60Hz S0/60 Hz Type: Mot insulated Selechion of underspeed
Jumper Input | Max length: 3 m protection threshold SO0-(100%-
aHz%) or 60-(100%-aHz%)
aHz% iz the position relative to
the Hz trimmer 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™"

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

11 with 13 and 15.

Mote 2) With external EMI filter (3m without EMI filter)
Mote 3) starting from revision 10 of the Firmware. It is convenient do not exceed £10%
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TAELE 2 : TRIMMERS

Hame | Function Hotes

VOLT. |Voltage Calibraticn From 70Vac to 140Vac or from 140Vac to 280Vac,
see paragraph “Setting the voltage”®

STAB Calibration of dynamic response Adjustment of proportional gain, see paragraph on
“Stability”.

Hz Calibration of underspeed protection intervention | Varation up to -20% with respect to the nominal

threshold speed value set in parameter S0/60.

AMP Calibration of excitation overcurrent protection See paragraph “Calibration of excitation overcurrent

protection”

4. Block diagram

Exct
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INSTALLATION

Upon receipt of the digital regulator, perform a visual inspection to ensure that no damage has been
sustained during fransportation and movement of the eguipment. In the event of damage, advise the
shipper, the insurance company, the seller or Pyroban immediately. If the regulator is not installed
immediately, store it in its original packaging in a dust and humidity-free environment.

The regulator is fixed with two M4x20 or Mdx25 screws and must be installed in a location where the
temperature does not exceed the environmental conditions foreseen. Refer to the attached drawings for
dimensions and displacement.

1. Overall dimensions drawings

-
=
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=
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-
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fig.2

dirmensions n mm
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2. Connections

The digital regulator connections depend on the application and excitation system.

An ermor in connection may have serious consequences for the unit.
Carefully check to make sure that all connections are precise and in accordance with the
attached drawings, before tuming on the power.

3. Terminals

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

+ for power cables on terminals 1, 2, 3 and 9 (Exc-, Audfexc+, 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 block drawing on figure 1.

5.1 Alternator voltage signals
Teminals 4, 5, 6, 7 and & of connector CH1 are used for voltage sensing.

5.2 Calibrating sensing
A supplementary calibration may be necessary fo 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 Vext (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 value or rms

value)

Set the value at location 5 (or 6) until the voltage value, measured with the instrument, reaches 210 V

(if the sensing is connected to terminals 4 or 5) or 105V {if the sensing is connected 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 trimmers you want to be active (from the Configuration Menu)

5. Enable Vext (from the Configuration Menu) if you want to he active

bl ol e

&,

5.3 50/60 Signal

A jumper is located on the 5060 input (connector CH1, terminals 12 and 13}, if 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% cormesponds to 16384).

©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

60



I vnnBA“®
6. Serial communications

The DI communications module (which is provided for connection to the COM connector of the DSR) is
equipped with a R3232 port and a R3485 port, through which it is possible to set the parameters (for both
configuration and operation) and monitor operation of the generator.

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

7. APO Contact

The acronym APO stands for Acfive Protection Output: (connector CN1 — temminals 14 and 15) 30W-
100mA nonHnsulated open collector transistor, nomally 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.

8. 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 140V or from about 140Y to about 280V
The STAB trimmer adjusts the dynamic response of the altemator under transient conditions.

The Hz trimmer allows a variation up to - 20% with respect to the nominal speed value set by jumper 50/60
(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 overcurrent protection intervention threshaold.

4, Vext Input

The Yext input (connector CN1 — temminals 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 (by default the setting is £+14% starting from revision 10 of the Firmware); if you want to
use confinuous voltage, it will be effective if it is in the range between 0V and +2,5%. The input folerates
voltages from -5V to +5Y, but for values exceeding the limits of OV 7 +25Y (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 2ZmA
During regulation it is convenient to not exceed more than +10% of the altermator nominal voltage.

SERIAL CONNECTION

The serial communications interface unit DI is of the RS232 or R5485 type; the regulator implements a
subsystem of the MODBUS standard for communications; the D1 - DSR set performs slave operation,
whose address is memorised in the EEPROM and is set during the phase of configuration.

When necessary, the DI1 interface permits insertion of the regulator in a RS485 network with other
regulators or other devices of a different 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.
- Setting of single parameters.

- Uploading and downloading of settings files.

- Status readings (alarms, measuring variables).

- Readings of the alarm memory information.

- Interface conversion towards other field buses or communications networks.
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ModBus Registry List

An EEPROM memory 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 senal connections. Twao versions of this regulator are available: DSR and DSRIA; they differ only
in some default parameters. Table 3 shows a complete list of the parameters that can he set, which define
all the operational conditions of the regulator.

Add. | Description of Parameter Range Default NOTES
DSR | DSRIA*

0 Reserved (./65535 11 1 Firmware revision - Do not write

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

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

3 Reserved 16bit 1] 0 Serial number, high part - Do not write

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

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

G ANG sensing calibration 0.32767 | 16384 | 16384 | Calibration of voltage channel in AYG adjustment

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

8 Free for future use 16bit 1] 0 Do not write

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

10 |Word configuration 16bit 7965 | 7985 |Setfrom “Configuration” Menu

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

12 | Shift to LEFT integral gain 0.8 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 |Wout / Vaux Ratio +- 32787 | 6000 | w000 |Limit to woltage reduction as a function of frequency

15 | Reference equivalent fo Vext 0.32767 | 16384 | 16384 | Value used if the Vext input is disabled

16 | Limitation of Vext Varaon 0.3277 | 4608* | 4608* | Limitz the efizct of extemal analog ngut (0-=0; 3277-=10%)

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

18 | Step limitation reference 1..1000 20 20 | Forrapid variafions of voltage setpoint, the passage from
one value fo ancther takes place through added or
subfraci=d steps af each period.

19 | Vout Reference 032767 0 0 Walue ussd if the VOLT trimmer & disabled

20 | Stability: 0.32767 | 16384 | 16354 | Value used if the STAE trimmer is disabled

21 | Freq. fweshold + 10% frégme 0.32767 | 163584 | 16384 | Value ussd if the Hz rimmer is disabled

22 | Excitation owercurrent threghold 0.32767 | 163584 | 16384 |Value uzsd if the AMP trimmer is dizabled

23 |WIF Gradient 0.32767 | 9000 | 9000 |V/F curve gradient during nomal cperation

24 | VIF curve gradient at start up 0.32767 | 12000 | 12000 | Us=d only upon siart up

25 | Short circuit time [=excluding STOP] 0..255 20 20 | Operating time with short circuited aiternatos, expressed in
tenths of seconds {0 ..... 25.5 seconds)

26 | Overcpesd theeshold + 3ITET 0 0 ariation (T10%) of overspeed alarm intervenBon with
respect to the default value of 55/66Hz

27 |Reserved 032767 | B553 | 6553 | Do not write

28 | Kiover-sxcitement Requlator 0..32767 | 12287 | 12287 | Integral and proportional gain of excitation voitage regquiator

29 | Kpover-sxciement Regulator 0.32767 | 24575 | 24575 |in the event of AMP alarm

30 |Thermal dispersion coefficent 065535 | B3600 | 63600 | Uz=d by AMP alarm temperaturs sstmator

31 |Reserved 0.65535 - - Do not write

* Starting from revison 10 of the Firmware Table 2: EEPROM seffing registries

Mote:

Locations are ordered to separate the parameters of individual regulators (S.M:, SW wversions and
calibration) from settings foreseen, in order to facilitate programming of regulators with the same settings
but different 3.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 another.
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Add | Add name Range |Access Description

32 [VOLT Trimmer

0..32767 | Read only | WVOLT Trimmer Position
33 | STAB Trimmer 0..32767 | Read only | STAB Trimmer Position
34 | H=z Trimmer 0..32767 | Read gnly | Hz Trimmer Position
35 | AMP Timmer 0..32767 | Read only | AMP Trimmer Position
3 (STATUSD 0..3200 |Read only |Firststatus word (Vout) [tenths of volts]
37 [STATUS 1 0..900 Read only | Second status word (freq.) [tenths of HZ]
38 |STATUSZ 16bit Fead only | Third status word (Alarms)
38 |STATUS 3 16bit Fead only | Fourth status word {Configuration)
40 | Commands 16bit Write Rezerved Word Commands — Do not use
41 |VEXT_SAMP 0..32767 | Read only | Vext Trimmer Value

45 | Estimated temperature | 0..32767 | Read only | Estimates temperature of excitement windings

Table 4: Recapitulation of the locations used during the calibrafion

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 trimmer or software; the sensing input range on CHN1-6 and
CM1-T is T0=140 Vac; the sensing input range on CN1-4 and CN1-5 is 140+=280 Vac.

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

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

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

For standard voltage values refer to table 5.

Voltage CH1 485 Voltage CH1 687 Volt Trimmer (Location 32) Parameter 19

173 - 7724 7724

- 127 26683 266583
200 100 14043 14043
208 104 15916 15918
220 110 18725 18725
230 115 21065 21065
240 120 23408 23408
266 133 29491 29491
277 138,5 32066 32066

tab. 5

It is possible to vary the voltage through the Vext input as well (connector CN1-10 and CHN1-11), providing
it has been enabled from the Configuration Menu, through a 10Kohm potentiometer with a programmable
varation range of up to £100% (parameter 16; the default setting is +14%, even if it is convenient do not
exceed more than £10%), or through a continuous voltage, which will be effective it is in the range
hetween 0V and +2, 5V, or even through parameter 15 (if the Vext input is disabled).

1.2 Slow voltage variations

In the event of rapid varations of the reference due o sudden power being supplied to the regulator, or
setting 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
varation (see fig. 3). A value of 0 disables any varnation.

P19
21065 1

16384

230V

210V

L
&
5]

2. Stability:

2.1 Adjustment of stability

The proportional gain (to 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 coresponds to 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 he a value of 1, 2, 4, 8, 16, 32 or 64,
according to the value entered in location 11 (for proportional gain) and 12 (for integral gain). This value
represents the exponent assigned to base 2 (fixed) to obtain the desired gain (i.e. parameter 11 =4 ==
coefficient = 2*= 16).

The regulator diagram is shown in figure 4.

Ref. +"f£\'— Ermor — Pl
T ranil N
5

Feedback

=

)
l
A

'qr

figure 4 : Regulator Diagram
J. EXCITATION OVERCURRENT

3.1 Description

The DSR regulator is eguipped with an excitation (main rotor) winding temperature estimator. An estimate
of the temperature 5 memaorsed in real time (and can be read) at location 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 &) 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 control of the wvoltage generated when the
threshold set is exceeded: This reduces the voltage to the point of reducing the excitation current by a
value compatible with the ability of thermal dissipation of the machine. The stability of the adjustment 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 !

[f 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 stabilisation of the temperature near a limit value.

Address 43
30000
25000 | == e L45{alt1, I=In}
S e i = = m— | 45 (a2, |=in)

e | 454312, 7101}

15000 A T45{alt1, I=In}
10000 Y A A R - = = -T45{alt2, I=In}
! - = = -T45(alt2, [>In)
S0 ¥ F J R I — _— . L L L P22=12870
------- P22=21617
o . 2 . v
] 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 altemator of a different type (1

L45 (alt?, I=In) : value read at location 45 with the second altemator during overloading

T45 (alt1, I=In) : value that would be read at location 45 with the first alternator, 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 altermator

{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

LIze 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 completely 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.

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

7) Alarm 5 should come an (visible from both the DSR 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.

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

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

2) Apply the nominal load to the alternator.

3) Decrease the speed by 10%

4) Two minutes later slowly rotate the AMP trimmer in the counter clockwise direction until there should be
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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5) Under these conditions, adjust the AMP trimmer, until the output voltage value is 97% of the nominal
value: alarm 5 is still activated.

6) Retum to the nominal spesd; alarm & 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 5V60 (connector CN1 - terminals 12 and 13) if enabled from the Configuration
Menu.

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

« the position of the Hz trimmer f 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 &

(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 protection intervention threshold; if this
is 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 5IY60 jumper is enabled or the 50f60 flag s 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 proporiionately raise the threshold, respectively 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 voltage/frequency curve; the default value is 9000, An

increase in the value of P23 involves a greater reduction 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]
= a0e

WARNING:
Overheating could occur, which is dangerous for the machine, if the voltage is not lowered
enough fo decrease the frequency and the alternator 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, between teminals 12 and 13 of
connector CN1, is inserted, if it is enabled from the Configuration Menu, or activate 50/60 from the
same menu.

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

The value 16384 entered at location 21 {or read at location 24) comesponds to an intervention

at 45/54 Hz (depending on whether 50/60 is activated or nat).

Values between 0 and 16384 comespond to an intervention that vanes from 40/48 Hz to 45/54Hz.
Values 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 alarm will disappear.

4.3 Calibration without a supervision unit

MOTE: This calibration can be performed only if the Hz trimmer and 50/60 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 to 90% of the nominal speed.

©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

66



PYROBAN

4) Slowly tum the “Hz" trimmer, rotating it clockwise until the generator voltage begins to drop and
ascertain that the indicator light simultaneously begins flashing rapidky.

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

&) Set the speed to the nominal value

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

120,00%

100,00%

B0.00%

50,00%

£0,00%

20.00%

e

oo . r r
% s 6% % 30T 120% Timcam

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 5060 flag in the Configuration Menu is activated). Values between
65535 (1) and 32768 (-32767) lower the threshold proportionately to 50 Hz and 60 Hz, respectively;
values between 0 and 32767 raise the threshold proporfionately, respectively to 60 Hz and 72 Hz; refer to
the broken lines in figure 6.

G. 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 voltage has been foreseen, as a function of fregquency.

The limit concems regulated voltage (Yout). Should the DSE he powered through an auxiliary 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 D3R 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
voltage regulated on the nominal value (Vout); the value of parameter 14 can be obtained with the
following formula:

' ¥, A"
Fl14]=32767-| Pout —1J
| Fanoe
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6.2 VF slope at start up

Parameter 24 sets the gradient of proper voltage [/ frequency at start up. After the underspeed alarm
frequency threshold has been exceaded (set by parameter P[21] or by the Hz frimmer), 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 frequency
voltage; 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 alternator 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 disables the hlockage.

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 Resat default data - Blockage

2 Ower voltage (@ dy) APO

3 Under voltage (@ Ox) APO

4 Short circuit APD. maximum cument - Blockage
5 Excitation Overcurrent APO, Reduction of excitation current
5] Underspeed APO_WIF Ramp

7 Owerspeed 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 active alarm. If the regulator is comectly
working (no alarm active) the bit 11 will be high.

Location 38 (third “STATUS" box)
Big | Baa | Baz Biz | By | B | Bs |Bs |[Br| Be Bs B B B: B4 Bo
JZTeB|1e3m | B192 | 408 (20431024 512 | 2% |128| 64 32 16 8 4 2 1
ANZ2 | A11|A10| AD AR AT AR A5 Ad A3 A2 A
JAOw0| - wm | - - |Cverspesd Underspeed | CrverExotation| Cio.Cio. | Under wolage | Over woliage | Chedk sum
Table ¥ Alarm fags af locafion 38
Example:

Location 38 = 48 = 00000000001 10000z : it means that Bits BS and B4 are at 1, therefore alarms A6 and
AS 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.

j -ET

= tec o | e | wor |

IONNNNONNNANONAONNANNOND

SHORT CIRCLIT | : | |

CHECKSUN

gl B — —
== AO000000 aooononmg - _
AMF mrdd [Pz or DS |'||_||'||_| |_||'||_||_| -
sTOR |
Alw— mmmearton 1 2 4 fuac]
fiqure 7
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2. Description of alarms

M.

Description of event

Action

1

EEPROM checksum

Verfied upon start up (after DSP reset and initialization 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.

Owervoltage

The alarm is not visualized, the APO output is active and memorized. This
can be caused by abnormal operating conditions (such as overspeed or
overioading) or by a breakdown of the regulator. The over voltage alarmm is
activated if the output voltage iz lost. The overvoltage is calculated a= a
function of the speed and is inhibited during transition, for 2 seconds. In the
template for the calculation the threshold is set at 5% above the nominal
value.

Crwar Voliage Allarm Area

(AR

Under Voltags
Alamm ares

.
L

fir 1

Undervoltage

The alarm iz not visualized, iz stored and the APO output is active. The
undervoltage is calculated as a function of the speed (which can be seen in
the descripicn of the overvoltage alarm): in the template for the calculation
the threshold is =et at under 5% off the nominal value. It intervenes only
above the underspeed alarm threshold; it is practically inhibited by this. I is
also inhibited in the event of intervention of the Excitation overvoltage and
during fransients.

Short circuit

The alarm iz dizabled under 20 Hz, is visualised upon activation of the action
and memornsed. Tolerated short circuit time goes from 0,1 to 25,5 seconds
{programmakble 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 iz 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.

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 voltage generated when the threshold ==t is
exceeded. The action involves reduction of the excitaion curent and
therefore ouiput voltage. The available parameter is the “threshold”, which
determines the value of equilibrium at which the system iz stabilized. The
alarm is signalled and stored. For calibration see the paragraph on excitation
overcurrent.

Underspeed

Signalling (immediate) and activation of the VF ramp. Thiz alarm also
appears when the machine is started and stopped. The alam iz 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 trimmer or the value of parameter 21. Under the threshold the VIF ramp is
active.

Overspeed

This is visualised in the same manner as the underspeed alarm and does not
involve actions on control, but the alarm 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 altemator.
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The APO output (Active Protection Oufput-open collector transistor — connector CHN1 - 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 active.

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

17.

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

enabling bitis set on 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 fo

calculate the value to et 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) Multiply the delay it is desired to set (whole numbers from 0 to 15 seconds) for the fixed value of
4096, The number A= (0..15) * 409G is obtained. (Example: since a delay of 5 seconds is reguired,
the formula is obtained A = 5 * 4096 = 20480).

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

3. APO Output

A12 | A11 | ATD A9 AR AT AR AE Ad A3 A2
- - - - - Overepeed Underspesd Over Exciation Cin.Cin. Underwoiiage | Overvolage
M5 | 1024 | 542 55 12 64 32 16 [ 4 2

Table B: 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 bit 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 obtained, after 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
“APPEMDIX A™.
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DI COMMUNICATIONS UNIT
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Description:

The DI interface device (fig. 7) permits connection of the D3R digital regulator to a programming and
monitoring device, whose functions may include the following:

- Fepetition, or visualisation, of the status of the generator, even from a remaote location

- Setting of single parameters

- Uploading and downloading of settings files

- Status readings (alarms, measured values)

- Readings of information of the alarm memaory.

- Interface conversion towards other field buses or communications networks.

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

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

The following senal interfaces available on the D11 communications unit are:
« RS5232 without handshake (3 wires) on CN3 connector
» RS485 two wires half duplex on CN4 connector (DTE'™!, TYRTS, RxRTS)

The connection between one D3R 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 DI1 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 dotted line in fig. 8).

Two types of APO insulated contacts are available on connector CHMES (which cannot be used
simultaneouslhy):

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

» Electro-mechanical switch, 24%dc/120Vac — 6A™ {terminals 5, 6 and 7)

WARNING: for the correct 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
Mote 2) Current on resistive load

(O — )
Y [ O

S

L

T ~

T |
T | |

{1 2 3|4 5 ls _| Gl il [ HIHIHIHIHIHIH

cHl CH3 CH5 @
= Figure 7 : layout of the DI1 communications interface =
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The DI1 board must be powered separately :

1) On connector CN1 (terminals 1-2 and 3-4) through the same power as the DSR; for this purpose, the
power terminals on CH1 have been duplicated (Fig. 8)

2) On connector CN1 (terminals 1 and 4) through a dedicated source (AC: 40V15Hz - 270VIT2Hz or DC:
400 - 380V

3) Altematively, on connector CNS (terminals 1 and 2) through a completely isolated source in DC (9 —
14V).

WARNING
The use of a non-isolated power on connector CNS may cause communication problems that
damage the DSR regulator, the DI interface and the connected devices.

AAFANENALALL

’_fép\cr:"ﬁf I'-ﬁq: i

Auziliary
Wiinding

Figure 8 : Example of power and connection {optional) of APO signal
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J. Inputs and Cutputs: Technical Cha
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racteristics

TAEBLE 9: CONNECTOR CHN1
Terminal | Mame Function Specifications Hotes
1 Aun/Exct Power AC voltage: 400 - 270V The terminals are connected together
2 Aux/Exc+ Frequency: 15H=z - T2Hz on the board: 1 with 2 and 3 with 4
3 AuxiNeutral DC Voltage: 40V - 3800
4 AuziNeutral
5 APO. Active Connection to the APO output of the
protections Voltage: 3,3V DSR to have the APO output isclated
(CNS 3-4) or APO Relay (CH5 5, 6
& DSR Common | input and 7)
TABLE 10: CONNECTOR CN3
DAGRAM Pin N* Function Specifications Motes
1 - Mot connected Reading and
2 232-Tx RS232 TX - Insulated writing of operational
CIOIOT I 3 232 -RX RS5232 RX - Insulated paran.ﬁetersl
@ @ 3 R Not connected reading of
@OEI&@?@% 5 232/485 GND | Common RS232R 5485 - Insulated stored alarms.
G - Mot connected A standard serial
7 - Mot connected cable may be used
SUB-D 9 pin connector, ] - Mot connected with 9 pin SUB-D
female, top view g - Mot connected connectors.

TABLE 11: CONNECTOR CN4

Pin N* |[Mame Description Hotes
1 485 A RS485 channel A - Insulated The terminals are connected together
2 485 B RS5485 channel B - Insulated on the board. 1 with 4, 2 with 5 and 3
3 2321485 GND |Common RS232/R5485 - Insulated with & for the realisation of a regulators
4 485 A RS485 channel A - Insulated network (see fig. 10)
= 485B R54585 channel B - Insulated
G 2321485 GND | Common RS232/R5485 - Insulated
TABLE 12: CONNECTOR CN5
Terminal | Name Function Specifications Notes
1 232485 GND “oltage: 9 - 14V
2 VDo Extemal power Current : 100mé
3 APOH Type of contact: Do not use as contact if the bridge is
Insulated inserted between terminals 1 and 3
of CNS
4 APOZ Voltage: 30V
5 APO-NC Mormally closed, | Type of contact: Current specifications on  resistive
opens with APC active |Insulated load.
6 APO-C Common of relay Voltage DC 24V For use of relay insent a bridge
7 APC-NO Mormally open, closes |Voltage AC 120V between terminals 1 and 3 of CHNS
with APO active
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Figure 9 : R5232 connection between one DSR regulator and PC, through D11 digital interface.
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Figure 10 : R485 connection between DSR regulators and PC, through D11 digital interface.
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USE OF PROGRAMMING SOFTWARE AND MONITORING OF THE DSRE TERMINAL

1. Installation

Run the “install exe™ programme from Windows

This creates the directory C:ldsrmerm, with the executable code, and creates the link on the deskiop.
Launch the D'SR Teminal program from the Windows desktop.

In case of lack of a shortcut dsr_terminal.Ink on the deskfop, it can be copied from C.\dsmerm

2. Introduction

Upon opening the user interface, the program is presented as indicated in the left part of figure 11.
The connection is confirmed when the indicator Connecred (16) goes from yellow to green.
[f the communication takes place without errors, the Com STAT indicator {(15) goes from red to green.

IMPORTANT: The communication may take place only if all three of the indicators Connecred (16) Com
STAT (158) and Com ERROR (14) are green. The ADDRESS window indicates the slave address with
which it is communicating, almaost in real time.

Communication
The ComPaort menu has 2 functions:

1. Connect'Disconnect activates or deactivates the connection with the slave unit (DSR regulator)

2. Semings opens a window (as shown in figure 11), through which several parameters, conceming
communications, can be set:
» The Pomr setting determines which serial port & is intended to use for communications (COM1 or
COM2).
+ The parameter Sflave ADDR refers to the device with which it is intended fo communicate (location 1).
» The parameter Baud sets the transmission speed with which the master unit (system supervisor)
exchanges data with one or more slave units (digital regulators).

Filg ComPot UpDw  About
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Fig. 11. D5R Terminal user Interface: Seftings and Configuration Menu
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The DSR Terminal user Interface is presented as shown in figure 12 and permits programming and
monitoring from 1 to 32 slave units connected through serial RS485 or a single unit connected through
R5232. The functions available are shown in table 13.

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

3. Description of Function

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 memorised on consecutive
locations in the slave unit (DSR)

STATUS : Displays registries from 36 to 39 (measured voltage, measured fregquency, active alarm flags)
ALARMS : Displays active alarms (alarms and individual word alarm flags are shown in table?).
COMMUNICATION : 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 Fife 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 seftings 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 D3R 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 fo O
unaltered.
+ The key Done closes the Upload window.
2. Download Data: The “DownlLoad” window opens
+ The DownLoad key transfers the settings files to the personal computer.
+ The key SaveAll permits the operator to save the entire settings file (from O to 30) with the .dat
extension.
+ The key SaveSettings allows you fo save the file with customised data (parameters from 10 to 30)
with the set extension.
+ The key Done closes the DownlLoad window.
3. DownLoad Alarm: The *DownLoad Alarm™ window opens
+ The key DownLoad 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 Teminal software.
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4, Settings files

pvnnBAN ®
These are appropriately formatied text files; each line:

« starts with a number that represents the address of the parameter;

« this number must be followed by a space as a separating character;

« the space is followed by a number, which represents the value of the parameter,

« itis 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 unaltered;

« The entire text that follows the symbaol *%" is evaluated as a comment and is not taken into

consideration
% PYROBAEMN Ltd.
% Digital Regulator for DSE Synchronous Rlternators
% Settings file
=
% Version of parameters: 11
% Blternator type: ECO3, ECCOZ28, ECP34, ECO33, ECO40
% Dace: 237037089
% Configuration: BMS, Offset compensation, 32 samples,
% Jp 50/€0, trimmers and Vext esnabled
® Connected HW 50/60 and Jp on Pext
%
B 0 Hot used
5 0 Mot used
10 7965 Configuration Word
11 4 Ehift to LEFT proportional gain
12 3 Ehift to LEFT integral gain
13 16384 Coefficient tying EKi to Ep
14 ¢000 Vout/Vaux Ratic
15 1c384 Reference eguivalent to Vext
1e 4&08 Limitation of Vext Variation
17 126 BRPC delay and alarm settings
18 20 Step limitation reference
19 0 Reference woltage eguivalent to VOLT
Z0 1le384 BStability egquivalent to STAB
21 16384 Low freguency protection threshold eguiwvalent to Hs
ZZ 1e384 Excitation overcurrent threshold eguivalent to AMP
23 5000 V/F slope
24 12000 W/F slope at start up
25 20 Short circuit time (in tenths of a second)
Ze 0 Cwerspeed threshold
27 ©553 Fregquency shutdown (6553 -» ZO0 Hz)
Z8 12287 FKEi Regulator alarm owver excitation
2% 24575 Fp Regulator alarm owver excitation
Example of .zet fils
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F.DSR-TERMINAL rel. 1.00 by Mecc Alte 5.p.A
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Fig. 12 DSR Terminal User Inferface
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Ref. | Description of Function
1 Value of parameter to be transmitted to the regulator
2 Address of parameter to be transmitted to the regulator
3 Transmission command
4 Value of parameter requested from regulator (updated following command indicated in §)
5 Address of parameter requested from regulator
6 Updating command
il Values of 4 parameters allocated to 4 consecutive addresses (staring 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 Visualisation of the regulator status {voltage, frequency, active alarms, configuration)
11 50M0Hz Jumper inserted
12 Mot used
13 Address of Slave with which the unit is communicating
14 Communications error (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 voltage (for preliminary calibration)
20 Flag activating automatic compensation of the offset in voltage acquisition channels
21 Flag to set sampling on a semi-period
s Flag enabling reading of 50/60 Hz jumper hardware
23 Mot used
24 Flag enabling reading of reference voltage by VOLT Trimmer
25 Flag enabling reading of stability parameter by STAB Trimmer
26 Flag enabling reading of underspeed protection threshold by Hz Trimmer
7 Flag enabling reading of excitation current threshold by AMP Trimmmer
28 Flag enabling reading of extemal voltage input
29 Flag enabling DAC
30 Flag to =et nominal machine frequency
31 Correct working (starting from revision 11 of the Firmware )
Tabile 13: Functions of the main DSR Terminal panel of the Configuration Manu
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APPENDIXC1:USE OF MONITORING SOFTWARE “DSR_Reader”

1. Instaliation

Run the “install.bat” program from Windows

This creates the directory C:\dsmread, with the executable code, and creates the shortcut on the deskiop.
Launch the DSR_Reader program from the Windows desktop.

2. Introduction

Upon opening the user interface, the program is presented as indicated in the left part of figure 14.
The connection is confirmed when the indicator Connected (10) goes from yellow 1o green.

If the communication takes place without errors, the Com STAT indicator (11) goes from red 1o green.

IMPORTANT: The communication may take place only if all three of the indicators Connected (10) Com
STAT (11) and Com ERROR (12) are green.

The ADDRESS window (9) Indicates the siave address with which It is communicating, almost in real time.

The Connect / Disconnect pushbutton (2) activates or deactivates the connection with the slave unit
(DSR regulator)

Communication

The ComPort menu has 2 functions:

1. Connect activates or deactivates the connection with the slave unit (DSR regulator)

2. Sentings opens a window (as shown in figure 14), through which several parameters, conceming
communications, can be set:

- The Port setting determines which serial port it is intended to use for communications (COM1 or
COM2).

- The parameter Slave ADDR refers to the device with which 1t is intended to communicate (location 1).
- The parameter Baud sets the transmission speed with which the master unit (system supervisor)
exchanges data with one or more slave units (digital regulators).

Fig. 14: DSR_Reader user interface and Settings menu
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3. Description of Function

The DSE_Reader user Interface is presented as shown in figure 15 and permits monitoring from 1 to 32
slave units connected through serial RS485 or a single unit connected through RS232.
The functions available are shown in table 14.

The DSE Terminal user interface is divided into 4 areas with different functions.

STATUS : Displays the measured voltage and the measured frequency (registries 36 and 37).

ALARMS :

Displays active alarms.

Cyclic Read : Displays, almost in real time, a single datum requested from slave units (DSR)
COMMUMICATION : Displays the status of communication
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Fig. 15 : DSR_Reader user interface
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Ref.

Description of Functions

Active alarms signal

Pushbutton activating or deactivating the connection

Regulated voltage at pins 4 - 5 (if connected, or double that voltage at pins 6-7)

Measured frequency

SWE0H=z Jumper inserted

Address of parameter requested from regulator

“Value of parameter requested from regulator (updated following command indicated in §)

Activation of updating almast in real time

B0 |20 =] | | (e | L R =

Address of Slave with which the unit is communicating

—
=)

Connection and communications working indicator

=y
-

Connection fault {red indicator)

-
[ o8]}

Communications emmor (red indicator)
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Others functional menu

File Menu
The File 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 “DownlLoad” window opens

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

- The key Savedll permits the operator to save the entire setfings file (from O 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 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 to save the alarms file with the .alr extension.

- The key Done closes the DownLoad Alarm window.

The About Menu
The About Menu signals the current release of the DSR_Reader software.
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APPENDIXCZ:DSR SET UP ON A TEST BENCH

The use of a test bench will result in a much easier set up of the DSR and its communication devices.
The connection schemes of the DSR and the communication board D11 are reported from figures 1 to 4, depending
on the power source available.

Some of the DSR and DI1 componeants are working at high voltage and can be potentially dangerous. For
this reason it & mandatory © inasulate the power source of the regulator from the grid by means of an
insulation transformer.

The connection musi be accomplished by trained and skilled personnel, perfectly aware of the potential risks
of high voltages for health and salety. A full knowledge of this manual is also required for a safe operation on
the DSR.

Refering to figures B2 and B4, the 9-14 Vdc power source must be insulated. If not, communicalion troubles
can arise as well as damages to the DSR or DI units, or even to any other device connected to the system.

Commaon feeding Separated feeding
: S =
g [Iksar sy aanld | [FRER
? l—l X T
3 L [C, e
E Vieikegs - T 140van
Dy mpers il
Fg. B1: TO-140%ac DER - DM common feeding Fig. B2: T0-140Vac - DSR feeding - [solated 8- 14\/dc DI1
_ [Note sensing on terminal 7 and feading (MNote sensing on terminal 7
jumper batween tenminals @ and 3 of DSR) and jumper between terminals 6 and 3 of DSR)

DER sensing: 140V - ZE0V
—

Dy lad
THTADS - 4D
Fig. B3: 140-280Vac DSR - DI common feeding Fig. B4 140-280Vac DER feeding - loolated $-14Vae
(Nofe gensing on ferminal 5 and D feeding (Nofe senzing on ferminals T and jumper
Jjumper befween terminalz 4 and 3 of DSR) between ferminalz & and 3 of D5SR)
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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 ().
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
interface. It is

are not supplied with the —_
recommend the use insulated cables with a g -
minimum section of 0.75 mmz2 for the 3 g
connections. 3 3

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
ECO038, and for the ECO40-1S, the EC040-2S,
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,

e -2 N K R

46mm

please do not connect the IF321 interface and
ask Pyroban for more information. A wrong
connection could result in damage both to the

: Fig. 1: Mechanical dimensions and terminal numbers
voltage regulation system and the alternator.

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 Ul U phase
2 \Y V Sensing 140-280Vac | Alternator Vi 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 1% phase reference
7 OutAvVG AVG Output DSR 607 % phase reference
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1) The alternator series A60411M43G and A80411M43G must be connected in the series star
arrangement.

NOTES

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))

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.

#:Configuration

v WOLT
[T Debug STER ¥ STAR
oltage Offset Commp. ¥ Hz
B4 /32 zample [] ¥ &MP
v Enable Jumper 50 # B0 Hz [] v Ezt input
I [T EnableDALC

I [ Yalue Jumper 5060 an
u

ok, | APPLY | CARCEL |

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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The informaticn contained in this manual may be modified without advance notice.

This revision supersedes and replaces all previous editions.

Even partial reproduction of this manual is prohibited, with any means whatsosver, without prior written
authorisation by Mecc Alte S p A

INTRODUCTION
This manual contains information on the operation and use of the DER1 digital regulator.

@ In order to avoid damage to personz andlor 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 DER1 iz a voltage regulator for synchronous altemators, designed for stand alone working and
calibration; to maximize performances, the regulator should be intended as part of a gystem made up of at
least three components: the DER1 (control wunit), & communications module (USB2DxR, for example) and
a supernvision unit, as illustrated in figure 6.

The connectors for connection to and from the power generator and communications module are located
on the DER1 regulator.

The supenision unit can be mades up of a personal computer, another “synoptic” device or both; it does
not hawve the function of controlling the system in real time, but allows programming and visualisation of all
operational parameters of the DER1.

If it iz equipped with USE interface, it's possible to use the USB2D:R communications module for its
connection.

1.1 Regulator

Since the regulator is designed to confrol many different types of generators, it must be appropriately
configured to obtain the best performance; most of the settings are stored in a non-volatile integrated
memory (EEPROM). The first ime the regulator is tumed on, a default configuration will be present, which
satisfies the most widely requested characteristics and is suitable 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.

Two versions of the DER 1 and DER. 1/A regulators are available; the first one is oplimized for Mecc Alte
sernies 3 to 38 altemators, while the second is optimised for Mecc Alle senes 40, 43 and 46 alternators; the
two versions differ primarily in the default parameters.

MOTE: the parameter that defines the ocutput voltage (with the WOLT timmer dizsabled) is set on 0 (30 that
the adjustment takes place on the minimum voltage).

1.2 Communications module

The USB2ZDxR communications module (which is provided for connection to the COM connector of the
DER1) iz equipped with a USB port, through which it is possible to set the parameters (for both
configuration and operation) and “monitor” operation of the generator.
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2. Technical Characteristics of the device installed on board

* Digital controlled regulator, based on DSP

* Suitable for all Mecc Alte self-regulated altemators

* Power connections through 20 poles'” Fast-On connector (see fig.2)

* Protection of power winding with 5S4 fast acting fuse

* Signal connections (Pext, 60Hz Jumper, APO) through 10 poles mini Fast-On separate connector

* Emvironmental temperature: -25°C < +70°C

= oltage supply: 40Vac=270Vac “'(from auxiliary winding, output voltage or PMG)

* Maximum continuous output cumrent: SAdc

* Frequency range: 12Hz=72Hz

* Three phaze or single phase sensing in all connections (Y-A-YY-AA)

* 5ingle phase or three phase sensing automatic recognition

* Average value of voltage regulation

* Yoltage regulation range {=ensing) from 75Vac to 200Vac

* Precizion of voltage regulation: £ 1% from no-load to nominal load in static condition, with any power
factor and for frequency varnations ranging from -5% to +20% of the nominal value.

* Precizion of voltage regulation: + 0,5% in stabilized conditions (load, temperature).

* Transient voltage drop and overvoltage within = 15%

* Voltage recovery time within + 3% of the value set, in less than 200 meec.

* Programmable Soft start

* Parameters: VOLT, STAB, AMP and Hz seitable by trimmers (default) S0/80Hz settable by a
Sumper” (default), all parameters programmable via software

* (=2 5Vdc or -10++10%dc external voltage for analogical remote control of output voltage

* Remote control of output voltage through external potentiometer (from 25Kohm to 100Kohm)

* Underspeed protection with adjustable threshold and slope

* Dvervoltage and undervoltage alamz

* Exgitation overcument protection with delayed intervention

* Underexcitation alarmfloss os excitation'™

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

* Open collector output (not insulated) signalling some allarm intervention with programmable activation in
respect of each alarm and possibility of the intervention delay and selectable active level™

* Allarm conditions storage (type of alarm, number of events, duration of the last event, total time)

* Memorization of the regulator operation time

* USE communications interface (with optional USB2DxR module)

WARNING : Operation of the DER1 is not specified below 12 Hz.

MOTE (2} : with EMI extemal filter SOR 128/K, se= Fig-4 (3m without EMI filter)
MOTE (8} : Starting from rev. 18 of the firmware
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3. Inputs and Cutputs: technical specifications

PYROBAN

TABLE 1 : CONNECTOR CN1

Tarminalm Hams Function Specification Motes
1 Exic- i i
Excitation Guntlmu.rE F!Eltng SAdc
2 A Exct Transitory Rating: 12Adc at peak
3 A Exc+ Power 40270 Vac, Frequency: 12572Hz ™ | (1)
4 UFG Sensing Range 2- 150=300 Vac
5 UFG Range 2 Burden: <1WA
U channel

g UHG Sensing Range 1: 76150 Wac
T UHG Range 1 Burden: <1VA
& UIHB Jumper Short for sensing
0 UFB Rangei T5+150 Vac

¢ uFE Siar point (12YY or &Y leads
11 UFB Baoard reference generators) is harl cornected
e UFE b AVR power supply ingut [
13 - Mot present
14 VFG Sensi - TR=q
. - ST Venmet e

g WHG Sensing - connected in parallel to
16 VHB Hange 1 Scala 2: 1502300 Vac - “"""‘mﬂ: e
17 VFB Range 2 Burden: <1WA ng
18 - Mot present
19 WFG Sensi - TR=q

ng ::a:dge .1 {?Er,q 50 Vac W channel, u |
20 WHG Sensing uroen: {with shorted inputs)
21 WHE Range B 9 1502300 Vac in case of single phase
33 WFE Range 2 Burden: <1WA sensing
TABLE 2 : CONNECTOR CN3
Tarminal Hams Funzion Specifications Haotss
Common Type: NorHnsulated open collecior R
22 pctive Curent 100mA Proggmmatie - acve.
AP.O. protections output ‘oltage: 300V T
24 Max length: 30m ' and delay time
25 Comimicn Type: Mot imsulated Selection of underspeed
28 50/B0Hz SLedl L Max length: 3m protection threshold
X7 OEXT Jurrper fior remnote wolisgs Type: Mot imsulated Shiort for 0=2,5Vde imput
28 JP1 contral 0=2,5Vde Max length: 3m ar potentiometer
Input for remote voltage Type: Mot insulated S i)
29 DEXT mput for remte voltage Max lenath: 30m Regulation: £10 %
30 PEXT conirol 072 SVdc or Pext g (2, Sk o Poberfiometer 100K Burdlen: 0= 1méA [ sink)
31 JP2 St Type: Mot imsulated Short for 0=2,5Vde imput
ext Jumper Max length: 3m or potentiometer

22 =10V contral £10 Voo Tnput £10Vdc Surden: = 1M [s0Urc/sT)

Mote 1) The terminals are connected to each other on the board: 2 with 3, 4 with 5, 8 with 7, 8 with 10, 11 and 12

Mate 2} Minimum power voltage 40 Vac at 15 Hz, 100 V at 50 Hz, 115 V' at 60 Hz

Mote 3) With external EMI filker 182K (3m withowut EMI filker)

Mote 4} 50-(100%-OHz%) or G0-[100%-0Hz% )} where QHz% is the position relative to the Hz trimmer or the percan
tage value of parameter P[21]

Mote 5) Value not to be excesded. The effective range depends on parameier P[16]

Mota G) Starting from revision 18 of the fimmware
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TABELLA 3: TRIMMERS

Hame Functicn Motes
VOl It " From 75Vac to 150Vac or from 150%ac to
T v calib 300V ac, see paragraph “Seftting the voltage™
. . . Adjustment of proportional gain, see paragraph
STAB Calibration of dynamic response on “Stability”.
Hz Calibration of underspeed protection Vanation up to -20% with respect to the nominal
intervention threshold speed value set in parameter SOVG0.
AMP Calibration of excitation ocvercurment See paragraph “Calibration of excitation
protection overcurment protection”
4, Block diagram
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12 - Urw o - - . 1 e A 12 -l
14« Wi C—] —— — Cas”
T Yanis [ -, ERnEig ) rat e s e
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Fig 1
INSTALLATION

Upon receipt of the digital regulator, perform a visual inspection to ensure that no damage has been
sustained during transportation and movement of the equipment. In the event of damage, advise the shipper,
the insurance company, the seller or Mecc Alte immediately. If the regulator is not installed immediately,
store it in itz original packaging in a dust and humidity-free environment.

The regulator iz normally installed in the generator terminal box. It is fixed with two M2x25 screws and must
be installed in a location where the temperature does not exceed the environmental conditions forezeen. The
regulator is equipped with a 54 fast-acting protection fuse. If necessary, the fuse must be replaced only wiith
a fuse of the same type and rating.
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1. Owverall dimensions drawings
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2. Connections

The digital regulator connections depend on the application and excitation system.
Figure 1 shows the functional aspect of the connecticn points to the regulator

An emor in connection may have deadly conseqguences for the unit.

Carefully check to make sure that all connections are precise and in accordance with the attached drawings,
before tumning on the power.
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3. Terminals

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

+ 1,5 mm? for power cables on terminals from 1 to 22

s 0,5 mm? for signal cables on terminals from 23 to 32

4, DER1 connections

The DER1 regulator has 3 differential inputs, with 2 selectable scales for each of them (see fig. 1)
¢ scale "H" for voltages between 73V and 130V
¢ scale "F" for voltages between 150Y and 300Y

4.1 Connectiong baged on main alternator voltage
Based on the machine connections, and the desired voltage you can use the three phase or single
phase sensing used in one range or the other. Table 4 summarises the connections for the most common

voltages.

TABLE 4: ALTERNATOR VOLTAGE AND SENSING CONNECTION

Connection Phase-to-Phase Voltage [V] | Sensing - Phase Rangs | Drawing Hotes
Single phase on half phase H |SCCo160/MD2
3B0-400-415-440-460-480- Three phase on half phase H |[SCCO158/04
500 (from 260 to 5000 Single phase on full phase F|MA
Series star Three phase on full phase F |MA
530-550-575-800-600-780- Single phase on half phase F | 5CCD161/02
800-920-860(from 520 to 1000} | Three phase on half phase F |sCCD150/m4
1200 {from 1100 to 2000) Single phase on halfghase | F | SCCO202/00 f;;’;‘"e"" "
180-200-208-220-230-240- Single phass H |SCCO160/02
250 (from 120 to 250) Three phase H |[sccoisama
Parallel star —
IE0-400-4 15-44 0-450-480- Single phase F | SCC01E1/02
500 (from 260 to 500) Three phase F  |scco1same
220-230-240-254-265-277- Single phase on half phase H |SCCo160m2
280 (from 150 to 3000 Thres phase on half phase H |SCCO158/04
Series delta | 305-320-330-440-480-530- Single phase on half phase F | SCCD161/02
555 (from 300 to 800) Thres phase on half phase F |SCC0150/04
220-230-240-254-285-277- Single phase on ful phase F |NA
280 (from 150 to 3000 Three phiase on full phase F [HA
110-115-120-127-133-138- Single phase H |SCCO160/m2
145 (from 75 to 150) Thees phase H |SCC0158/04
Parallel delta — —
152-160-165-220-230-265- Single phase F | SCCD181/02
277 (from 150 to 300) Three phase F | SCCO150/m4
Zig-Zag®? 330-346-360-330-400-415- e e e —
430 (from 260 to 500 channels in
{ ) Three phase on full phase F |SCCO203/00 i
220-230-240-254-265-277- Single phase - Partial H |SCCDo160/M2
: 200 (from 150 to 300 C =
Single phase (from ) Single phase - Complete M.
B = E
parallel 05-320-330-440-450-530- Single phase - Partial SCC1E1/02 .
555 (from 300 to B00) Single phase - Complete = A 2 channels in
senes

(1) Compatibly with the rated characteristics of the altemator

[2) Sensing cnby on full phase
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4.2 DER1 connections for typical applications

Drawings SCC158/04, SCC159/04, SCC160/02, SCC161/02 show DER1 regulator connections for typical
applications.

In case of sensing 7ToV-150Y, with half-phaze reference the typical drawing for three-phase connection is
SCC158/04, while for single phase it is SCC160/02.

In case of sensing 150V-200V, with half-phase reference the typical drawing for three-phase connection is
SCC159/04, while for single phase it is SCC161/02.

5. Setting up the regulator

Selection of the sensing scale takes place directly according to the connection on the powsr terminal
board, additional =zettings can be made with 4 fmimmers (VOLT, STAB, AMP and Hz) and 3 jumpers
(50/60Hz, JP1 and JP2Z); the oulput voltage can alzo be set with an external analogical signal; additicnal
settings, including the previous ones but excluding jumpers JP1 and JP2, can be made by modifying the
25 parameters stored in a non volatile integrated memaoiry.

5.1 Alternator voltage signals
Teminalz 4-22 of connector CH1 are used for voliage s2nsing.

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

. Write 16384 at location 19 (from the Settings/Advanced'" Menu)

. Dizable VOLT trimmer (from the Settings/Potentiometers'” Menu)

. Dizable Vext (from the Settings/Advanced" Menu)

. The parameter present in parameter P[S)(if three phase sensing) or p[E] (if single phasze sensingjhas to
be calibrated. Calibration should be adjust in order to obtain 225 from the generator output when the
zensing is cabled fo Ug (9-10-11-12) and Uz (6-7), or to 1255V if connected U (9-10-11-12) and
Uz (B-T).Pleaze note that a paramenter increment will result in a voltage reduction of the system. It is
recommended to measure the voltage output with an instrument capable to catch the average value of
the voltage.

2. 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 values of Volt box in the “status” area of
Settings/Advanced " menu.

6. Enable the timmers again, if it is desired to have them active (from the Settings/Potentiometers'
menu ).

7. Enabl:nla Vext (from the Settings/Advanced ™ Menu) if you want to be active.

du L fd =

G. 50/60 Signal

A jumper is located on the S0/G0 input (terminalzs 25 and 26]; if enabled from the Configuration Menu, it
provokes the commutation of the underspeed protection threshold fromn S0-(100%-aHz%) to 60-(100%-
aHz%), where aHz% represents the position relative to the Hz timmer or the percentage value entered at
parameter [21 (where 10% comesponds to 16384).

7. APO Contact

The acronym APO stands for Active Protection Output: (connector CH1 terminals 23 and 24 300-100ma,
non-insulated open collector transistor, normally closed, if the *APO Invert” flag (' is active (default), opens
(with a delay that can be programmed from 1 to 15 seconds) when, of all the alarms, one or several sepa-
rately zelectable alarms are active.

WOTE ' Software DxR Terminal
HNOTE ¥ Starting from rev. 18 of the firmware, if the “APD Invert” flag s not active or for firmware revisions up to 17 the transistor
s nommally open and i doses in case of an active alarm
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SCC0158/05: Three phaze sensing 75V-150W
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SCCD159/05: Three phase sensing 150W-300V
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SCCMEe0I03: Single phase sensing T5V-150V
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SCC0202/01: Single phase sensing 300V-600V
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SCCO20301: Single phase sensing J00V-600V
igeneratar in threephase Z1G-ZAG connection)
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8. Remote control of voltage

The Pext input (terminal 30) and £10% (terminal 22) allow to obtain remote control of the output voltage by
means of a DT signal or an extemnal potentiometer. The output voltage can be controlled by software as well
with the P[19]. The excursion range and gain of the remote control can be set independently by software
deszpite the output voltage control device system used (potentiometer, VDC signal or P[19]). If DC voliage is
uzed, it will take effect if it iz within the range 0Vdo/2,5Vde or -10Vde/+100de, when connected bebtween
terminals 30 and 29 and subjected by jumpers JP1 and JP2Z; for values exceeding the aforementioned limits
{or in the event of disconnection), two options are possible: not to take the set point of extemal input and
refurn to regulation to the voltage value st with the timmer (if enabled) or with parameter P[19], or keep the
minimum {or maximum) value of voltage that can be reached (see figures 3a and 3k). The two options can be
set with the RAM Voltage CTRL flag in the Settings/Advanced menu cormesponding to the bit BT of the
configuration word P[10] (see PARAMETERS AND OPERATIOMAL DATA - Para. 2). The satting relative fo
the Yext input are summarnised in table 5.

MNOTE: the source of DC voltage must be capable of absorbing at least 2 mA.
In making adjustments it is reccomendad not to exceed the nominal value of voltage of the alternator beyond
+10%

Relationship between analogical input and output voltage

'u'-ul

Vn+idh

vo

n+id%

Vn-14%

E -

-

¥min ¥max 'l.frlnln

Figure 3a: without saturation of the output voltage
upon reaching the input voltage limits.

Figure 3k with saturation of the output voltage
upon reaching the input voltage limits.

TABLE 5: HARDWARE AND SOFTWARE CONFIGURATION OF VOLTAGE REMOTE CONTROL

Jumpsrs Flags | configuration menu) or Parameter F[10]
JF1(2728) | JP2(31-32) | RAM Voltags GTRL | Ext Input

Tiose Close | Disabled (Bt 57=0] | Enabled (Bit B12=1)

Type It Ciose Close | Disabled (Bit B7=0) | Enabled (Bit B12=1)
TSR S (Ve FE | Cose Close | Emaloled (Bit 57=1) | Enabled (Bit B12=1)
0V 10V withowt saharation | OExt - 10V [26-32) Open Open | DisoblediBE7=0) | Enabled (5t 812=1)
0V 10V with saturation | OExt - 10V (28-32) Open Dpen | Enaloled (B2B7=1) | Enabled (Bit B12=1)
Farameter P[15] EEPROM Tiose Close | DisoblediBA E7=0) | Disabied (31 £12=0)
Cocation L[49] RN Tiose Tlose | Enabled (B E7=1] | Disabied (B2 B12=0)

With & 100Kohm linear potentiometer connected as shown in figure 4a, you have the full excursion set
with parameter P[16] (with the default value P[16]=4608 there iz an excursion of £ 14%); with a 25Kohm
linear potentiometer in seres with a 3.9Kohm resistor, connectad as shown in figure 4b, the effect of the
external potentiometer is cut in half (with the default value P[16]=460& there i an excursion of
approximately £ T9%).
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Fig. 4b: 25K extermal potentiometer connection

Fig. #4a: 100K external potentiometer conmection

9. VOLT, STAB, Hz and AMP Trimmers

The trimmers are enabled by the software DxR_Terminal; if they are not enabled, they do not perform any
function.

The VOLT trimmer allows adjustment from about 75V to about 1500 or from about 150 to about 300Y.
The STAB frimmer adjusts the dynamic response (statism) of the altemator under transient conditions.
The Hz timmer allows for & variation of the "low speed protection” of up to —20% with respect to the
nominal speed value sef by the S0/80 jumper (if activated) or by the SIVS0 box in the Settings!
UFLO&LAM 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 &0 Hz).

The AMP trimmer adjusts the excitation overcument protection intervention threshold.

.:#5'

AlH[H

-

Fig. & Connessione fitro EMI SDR1E2K Fig. 8: Connessicne tra DER/ e PC tramite interfaccia digitale USB20x=R

10. USE Communications

The COM connector is RESERVED for connection fo the USB2DxR communications module through the
dedicated cable provided together with the module (see fig. B).

For the communication, the regulator implementz a subsystem of the ModBus standard; the DER1-
LUSBE2DxR system performs a “slave™ operation the address of which iz stored in the DER1 EEPROM and is
set during configuration.

Detailed descriptions of the ModBus commands implementad are into the Technical Guide “Digital Regula-
tors Comunication Protocol® available on the web site www.meccalte.com.

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

The master unit has the following possible functions:

+ Repetition, or visualisation, of the generator atatus variables, even from a remote location
Setting of single parameters

Uploading and downloading of settings files

Status readings (alamms, measuring variables)

Readings of the alarm memory information
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PARAMETERS AND OPERATING DATA

1. ModBus registry list

An EEPROM memory 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 USE connections (with module USB2DxR). Two versions of the regulator are available, called
DER1 and DER1/A; they differ pimarily in the default value of several parameters. Table & shows a
complete list of the parameters that can be set, which define all the operational conditions of the regulator.

TABLE & : EEPROM SETTING REGISTRIES
Add. | Description of Parameter Range Default NOTES
DER1 | DER1IA
0 | Firmwware revision 05535 19 18 Reserved - Do not write
1 | ModBus slave address 1.3 1 1 ldentification of R5485 network (or broadeast)
2 | Sofware configuration 0_6535335 | 16402 | 12862 | Reserved - Do not write
3 | Serial number, high pari kit 0 0 Reserved - Do not write
4 | Senal mumber, low part kit 0 0 Reserved - Do not write
5 | Three phase sensing caliorabion 032787 | 16384 | 16384 | Calibration of voltage channels in 3 ph adjustment
8 | Zingle Phass seasing calibration 032767 | 16384 | 16384 | Calibration of voltage channels in 1 ph adjustment
T | Measured voltage calibration | 032767 | 16384 | 16384 | Calibration of location L 35 (first "STATUS" box)
8 | Current limit time 032767 0 0 Dwuration of limiting in number of periods
8 | Current limit level 032787 | 32787 | 32787 | Excitation wvoltage limit upon start-up
10 [ Werd configuration Akit 7888 | TBRE | Detailed descriptions paragraph 2 table 7
11 | Shift i LEFT proporfonal gain 0.E 4 F n=0...8 is equivalent to a multiplication by 2"
12 | Shift io LEFT integral gain 0.6 3 1 narmely 1, 2, 4, 8, 16, 32, 64
13 | Coefficient tising Ki to Kp 0_32767 | 16384 | 26024 | Coefficient to set Ki and Kp separately
14 | Vout [ WVaux Ratic +32767 | 8000 | G000 | Limit tovolage reduction as a funclion of frequency
16 | Reference equvalent io Vet 032787 | 16384 | 16384 | Value used if the Vext input and location LE49] are disakbled
16 | Limitation of Vext Varation 0.6553 | 4608 | 4608 | Limils the effect of exiermal analogical ingud ((->0; 4608->14%)
17 | 4P0 delay & alarm setings 085535 | 254" | 254" | Selects alarms that activats the APD contact and sets the delay
niervertion
18 | Step limitation reference 1..1000 50 50 For rapid variations of voltage setpoint, the passage from one
value {0 anather fakes place throwgh added or subtracted steps at
each pesiod
18 | Vout Reference 032787 [u] 0 Value wsed if the VOLT frimmer is disabled
20 | Stability 0_32767 | 16384 | 16384 | Value used if the STAB frimmer is disabled
21 | Freq. threshold + 10% fregps 0L32767 | 16384 | 16384 | Value used if the Hz timmer is disabled
22 | Excitation overcurrent threshiold 032767 | 16384 | 16354 [ Vaue wsed if the AMP Simmer is disaloled
23 | WIF Slope 032787 | 9000 | 2000 | VIF curve slope during noemal operafion
24 |WIF curve slope at start up 0_32767 | B000 | 6000 | Used only wpon start up
25 | Shoet circuit fime 0.255 20 20 Operafng time with shart crowted altemator, expressed in terths
of seconds (0 ... 25.5 seconds) [I=excuding STOR]
26 | Overspeed threshold +32787 i} 0 Variation [=10%) of overspeed alarm intervention with respect io
the default value of 35/66Hz
27 | Underexcitation threshold "™ | 0.32767 | 512 | 512 | Under-excitation alarm threshoid
28 | K over-exciiement Ragulaioe 032787 | 12287 | 12387 | Integral gain of excitation voliage regulator
28 | AP slope [f} & 032767 | 15154 [ 15154 [ AMP if) """ overexcitation protection slope
30 | Thermal dispersion coefficient 065535 | 636800 | 82600 | Used by AMP alarm temperature estimator
31 | Reserved 0UE5535 - - D rvot write

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 seftings but
different 5.N., 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 another.

WOTE (1] 5taring from rev. 18 of the fimware
WOTE [2{: shutdown Intervention threshold not i be changed In Me versions preceding e 168°
WOTE [3]: proportional gain of excitation voltage reguiaior In the varsions prageding the 18%
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2. Configuration word (Parameter P[10])

Configuration of the regulator takes place by setting the individual bitz of parameter P[10]. Each of them
enables or disables at least one function, on the basis of the fact that its value is respeciively 1 or 0.

if the "DxR Teminal" programme is used (zee technical guide “Interface communication USB2DxR"), the
=efting is simplified by the use of the dedicated flags in the different menu cormesponding to the specific bit
which enablesidizables each function.

Alternatively, the DER1 can be configured by directly seffing the value of the P[10] parameter; in this case
the value i calculated before entry, summing the numbers indicated in the column "Valus" of Table 7,
comesponding to the functions it is desired t enable.

For example, the default configuration calls for the bits B2, B4, BS and those from BS to B12 to be enabled.
The comesponding value is therefore: P{10]=4+16+ 32+ 256+312+1024+ 2048+4096=7985.

TABLE T : BIT FUNCTION OF THE CONFIGURATION WORD (PARAMETER P10] )

Bit | Value Funizticn Diefault
BO 1 | Mot used 0
B1 2 | Peniedical reference varation 0
B2 4 | Automiatic voltage offset compensation’” 1
B3 3 | Mot used 0
B4 16 | Enable hardware jumper 50/80H=z i
BS 32 | Inversion APO™ 1
B& 4 | Forze thres-phase sensing 0
BY 128 | External location reference L[4%9] ' and activation of saturation in the event of overfiow' ™ 0
BE 255 [ Enable VOLT TRIMMER: 1
B2 512 [Enable STAB TRIMMER 1
B0 1024 [ Enable Hz TRIMMER 1
Bi1 2048 [ Enable AMP TRIMMER 1
B12 4085 | Enable external anakgical input 1
Bi3 2182 [ Enable external DAC 0
Bi4 | 16384 | 60 Hz setting in the event of disabling of the S0V50 Hz hardware jumper 0
Bi1E | 323768 | Reserved o

WOTE [1): only with single-phase refarance
NOTE (217 If an@ingieal Input 5 disabied

WOTE [3]: for analogical Ingut

WOTE (417 Starting from rev. 15 of the fimmware

3. RAM location reference, activation of saturation in analegical remote control

The RAM Voltage CTRL Flag (comesponding to bit ¥ of the P[10] configuration word) performsa two

functions:

1. If the Pext hardware input iz enabled (Flat Ext. Input comesponding to bit 12 of the P[10] configuration
word), as previously described, the RAM Voltage CTRL Flag activates saturation of output voltage
when the analogical control voltage reaches the limit foressen for input, to which it is applied (see Para.
& Remote control of voltage).

i If zaturation iz enabled, in the event of removal of the Vext/Pext connection (due to accidental

opening, for example) the voltage goes to the maximum value set in parameter P[16] (+14% by
default).

2. When Pext iz disabled by hardware, the indicated flag defines the value to be used by the software
control of the output voltage. If RAM Veoltage CTRL is deactivated (B7=0), the non volatile parameter P
[15] iz used (therefore following shut down and restart of the regulator, the last value memaorised
remains set): on the start up the location L[49] i initialised with the value of parameter P{135] and is
kept aligned to that value. Editing of location L[49] has no effect in this working condition. If RAM
‘Voltage CTRL i= active (B7=1) the volatile location L[49] iz used for software remote control of the
output voltage (when the regulator is energized, the value is stored. If the regulator is shut down, the
value is lost). This funclion iz particulary useful for the applications of altemators in parallel with grid,
when the regulation of the reactive power exchanged iz controlled by means of a third party supplied
digital supervisor.

TABLE 8 : REMOTE VOLTAGE CONTROL FLAGS FUNCTION

\I'ELHESERC{LI'HRL P[10] Bit BT FLAG Ext. Input P[1O)BitB12 | Ouiput voltage control type
O 0 ¥ 1 Analogical without saturation
¥ 1 ¥ 1 Analogical with saturation
a 0 a Li] Digital - Parameter P[15]
ol 1 [m) a Digital - Location L[40]
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TABLE 9 : VOLATILE MEMORY ADDRESSES

Add | Add name Range Access Description
32 | VOLT Tommer 0..32787 |Read only  [WVOLT Tommer Position
33 |STAB Tommer 0..32787 |Read only [ STAB Trimmer Position
3 |Hz Trimmer 0. 32787 | Read onby Hz Trimmer Positicn
35 | AMP Trimmer 0..32787 |Read gnly | AMP Trimmer Position
36 | First status word 0..3200 Read only | Regulated voltage [tenths of volis]
37 | Second status word 0..800 Read only | Freguency [tenths of Hz]
38 | Third status word 168bit Read only | Active alarmns
30 | Fourth status word 168bit Read only | Active configuration
40 | Commands 18bit Write Reserved Word Commands — Do not use
41 | PestViext Inputs 0..32787 |Fead only | Analegical input or extemnal potentiometer valus
42 | Setpoint 0..32787 |Read only | Setpoint valus
43 | Setpoint 0..32787 |FRead only | Valws modified by requiaios in case of alarms, soff-start. ez
44 | Measured Viokage 0..32787 |FRead only | Intemal variable
45 | Estimated temperturs 0..32787 |Fead only | Estimates temperature of exciter windings
0.32787 |Wnite Used if Vext input is disabled and wvoltage remote
48 | Reference comesponding to Vet control by RAM location is enabled (F[10]-Bit B7=1)
A |Pesk tn neak wnltane 0 397AT |Besd onby |intemal wanshle
51 | Three phase switch threeshold 0..32787 |Read only | Intemal variable
52 | Offset vaoltage 0..32787 |Fead only | Intemnal warable (active only in single phass sensing)
53 [KoiZ ] 037767 |Bead onlv | Proportional gsin not considering factor 2 0 00
B4 | K2l 032787 |Read only | Integral gain not considering factor 27170
55 | AMP protection threshold 0..32787 |Read only | Intervention threshold of overescitation protection'”
56 | Underexcitation obsenver 0.32787 | Read only | Observer of underexcitation or koss of excitation ™~

5. Fourth Status Word (Location L[39])

Location L[39] indicates (almost in real time) the active configuration at any given time, it is not a simple
replication of the value recorded in parameter P[10], however, inasmuch as the bits B2, BE and B14 adjust
their value only on the basis of the configuration set, but alzo of the effective operational status of the
DER1 at that time; for example, if the regulator iz connected with three phase sensing, even if bit BE of the
configuration word is set on 0 (automatic recognition of single phase — three phase aclivation), bit BE of
location L[29] will have a value of 1; similarly, if the 60 Hz jumper iz engaged and reading is enabled 8Bit
B4 of parameter P[10] ==t on 1), bit B14 of location L[39] will have a value of 1 even if the comesponding
bhit B14 of the configuration word is et on 0.
The values of the fourth word of status (location L[39]) are shown in table 10, on the basis of the type of
the regulation and nominal frequency.

TABLE 10 :STANDARD VAL UES OF THE FOURTH STATUS WORD (LOCATION L[39])

Rated frequancy:
Sensing 50H=z 80H=z
Single phase TEEE 24372
Three phase so4s 24432
TABLE 11 : BIT FUNCTION OF THE FOURTH STATUS WORD L[39] (| ACTIVE CONFIGURATION )
Bit Function WValue | Default
B0 | Mot used 1 0
E1 | Bit activating a periodical variation of reference voltage 2 0
B2 | Bit activating automnatic compensation of the offset in voltage acguisition channels 41 s
B3 | Mot used a 0
E4 | Bit enabling readimg of 50/80 Hz jurmper hardwars 18 i
B5 | Inversion ARCD 32 1
B8 | Three phase sensing active G4 0
B7 | Voltage remote control by RAM location L[49] or input saturation { in case of overflow ) 128 0
Ef | Bit enabling readimg of reference voltage by VOLT Trimmer 250 i
BS | Bit enabling readimg of siability parameter by STAB Trimmer 512 1
B10 | Bit enabling reading of underspeead protection threshaold by Hz Trimmier 1024 i
B11 | Bit enabling reading of excitation current threshold by AMP Trimmer 20448 1
B12 | Bit enabling reading of external voltage input 4098 i
E13 | Bit enabling DAC g1a2 0
B14 | B0Hz active setting (jumper 50Hz closed and/or 80Hz actrve setting on configuration memu)’ ' 16384 | Q1 I
B15 | Reserved 32768 0
P, - - -

NOTE L2/ stting from revison 16 of e frmware. 1)
MHOTE (2): software configuration. with pemper 50480 disabled
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SETTING OF VOLT, STAB, AMP and Hz PARAMETERS.

1. Voltage
1.1 Setting voltage.

Setting can take place through the timmer or software: on sensing inputs 6/7 — 10/11/12 (with bridge 8-9),

15-16 and 20-21, the voltage can be set between 75—150 Vac (scale H), on sensing inputs 4/5 -

9/10/11/12, 14-17 and 19-22 between 150+300 Vac (scale F).

There are two ways to set from minimum to maximum value:

1. With the VOLT trimmer, which must be enabled by the Settings/potentiometers menu of DxR Termi-
nal software

2. With parameter P[19] (The Volt trimmer must be enabled from the Settings/Potentiometers menu:
the value 0 comesponds to minimum voitage, 16384 comesponds to the intermediate value
(respectively 112.5 V and 225 V), while 32767 corresponds to maximum volitage.
The setting is facilitated using the software DxR Terminal, through Settings/Potentiometers menu.

It is possible to vary voltage with respect to the value set, with the Pext input (terminals 29-30) if enabled
from the area Pext/Vext in the Settings/Advanced menu, with a 25Kohm or 100Kohm potentiometer, with
a range of variation that can be programmed up to +100% (parameter P[16). The default setting is + 14%,
even if it is opportune not to exceed £10%). Altematively, variation can be made with continuous voltage
applied on Pext (terminal 30) or +10V (terminal 32), based on the value of that voltage. If the Pext voltage
is disabled, it is possible to vary the voltage with parameter P[15] or location L[49]. For additional details
see the paragraph "Remote control of voltage”.

1.2 Soft Start

In the event of fast start up of the prime mover or sudden regulator excitation with the generator running at
nominal speed an uncontrolied regulator could result in a temporary generator overvoltage orin a
transitory pime mover overioad due to the high peak of excitation current..

These effects can be minimised by setting parameter “Delay” and *Excitation Limit* in the area “Soft-Start”
of the Settings/Advanced menu, comresponding to parameters P[8] and P[9] : during starting, they
determine a limit of the excitation current.

Parameter P[8] sets the duration of the excitation current limitation, namely the value of the parameter
corresponds to the number of periods in which the limitation is active. The default value is P{8]=0 which
corresponds to deactivation of the soft start. Considering that in most cases the aiternator is already at
nominal speed, an estimate in temporal terms (corresponding to the setting “Delay” in Soft-Start area) for 4
pole machines, may be obtained with the formula:

- -P[8]-%-P[8]-§ Where f, = nominal frequency in Hz or @, = nominal speed in R.P.M

The parameter P[9] sets the excitation current limit: the value P[9]=0 is sefting to zero the excitation
current, while the maximum value P[9]=32767 is removing the current limitation. The default value is P[9]
=32767. When the interval of action of the soft start has been exceeded, the output voltage moves to the
value set. The rapidity of the change is set by parameter P[18] (see paragraph on "Slow voltage
vanations”)

The optimal values of “Delay” and “Excitation limit" (parameters P{8] and P[9]) depend a great
deal on the type of alternator and final application and it must be found through expenmentation.
An inappropriate setting of parameters P[8] and P[9] could cause failure of the aiternator to
excite itself.

By way of example, for high power altemators of the ECO46 series, the following settings may be
experimented: Delay=1280ms (P{8]=64) and Excitation limit=50% (P[9]=16384); for low power alterators of
the ECP3 series, the effects of a reduction of both the duration and limitation of the current may be
expenmented, such as Delay=320ms (P[8]=16) and Excitation limit=3,72% (P[9]=4096).

©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

108




pvnnBAN®
1.3 Slow voltage variations

In the event of rapid variation of the reference, a procedurs of "slow” vanation has been foreseen: in
reaponse to a step vanation, parameter P[18] determines the rapidity with which the transiticn iz made.

A value of 1 involves the slowest possible variation; a value exceeding 100 involves an almost immediate
variation. The value 0 disables any variation.

P15
17742
16384
230% LL t
P18 = 100-2, 0 _ o
225V
fig. 7
t
2. Stability
2.1 Adjustment of stability
The regulator diagram is shown in figure 8.
- I{p
+
+
Ref. I)— Emor @—h & = Pl
' . K . ’
Feedback s

figure & : Regulator Diagram

The values of the proporicnal and integral gain (Ke and K, respectively) depend on the position of the STAB
trimmer if enabled, or the value of parameter P[20] if the timmer is dizabled. The value of the proportional
gain Kz alzo depends on the value of the P[11] parameter. The value of the integral gain K, depends on the
values of parameters P[12] and P[13] and, only for the standard DER1 (grey box) with the STAB trimmer ena-
bled, even on the SO/G0HZ'" setting. In the other DER1 versions, for example DER1/A (blue box), the inte-
gral gain K, does not differ no matter how the SOG0Hz™ setting is set.

The numernc elaborations camied out by the DER1 for obtaining the proportional and integral gain values are
given in the block diagrams in figures 8a™, 8b™ and &c .

Trmmer
STAB

K
_|n=J_g“,|_:| olodofoder Febge () |_| —_— L[54] FLLE]

e e B
L I 21‘“.].]

Ep

fig. 8a: drawing of the numeric elaboration of the proportional and integral
gain by a DER1 [standard) with the STAB timmer enabled
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If the STAB trimmer iz enabled {STAE! Flag Trimmer present) itz angular position, available at location
L[33), is transformed by the Fegrag™ function into the numeric value available at location L[53]™ (figs. 8a
and 8b). If the STAB trimmer is disabled, the value of location L[S3]™' directly becomes the value set using
the P[20] parameter (fig. Sc).

The proportional gain K= is obtained by murhpmng the value of location L[53]™ by a coefficient that de-
pends on the value given in parameter P[11].

Trimmer
STAB ; E;

; : | FL13 e 1)
TN ey ki
I
1 I #1311 |

Eg

fig. 8b: drawing of the numernic elaboration of the proportional and integral
gain by a DER 1A with the STAB trimmer enabled

The integral gain, available at locafion L[54]™ minus the multiplication by a coefficient, depends on the va-
lue of the proportional gain at location L[53]™" in the standard DER1 {grey box) with the STAB trimmer
enabled (STAB Flag Trimmer present) the value of location L[53]'3] at S0Hz is transformed by the function
Feigs,™' and by the multiplication of the value of parameter P[13], in the numeric value available at location
L[54]* at 60Hz the transformation function is Fcigs™, different from that at S0Hz, (fig. Ba); in the crﬂ'ler
versions of the DER1 {fig. &b), for example DER1/A (blue box), or if the STAB trimmer is disabled™ (fig.
8c), not only i r.a there a difference between the integral value at S0Hz and at 60Hz, but even the value of
location L[54]”' is obtained by simply multiplying the proportional gain at location L[53] by the value of
parameter P[13].

E;

_______ H 1
_____ _
——

Er

fig. Bc: drawing of the numeric elaborations of proportional and integral gain by all
DER1 with STAB trimmer disabled

In both cases, the effective integral gain K, is obtained by multiplying the value of location L[54]™ by a co-
efficient that depends on the value given in parameter P[12]%.

The mentioned coefficients can take on values of 1, 2, 4, 8, 16, 32 or 64 according to the values written in
parameters P[11] {for proportional gain) and P[12] {for integral gain); these values represent the value as-
signed to base 2 (fixed) to obtain the required coefficient (e.g. parameter P[11] = 4 == multiplication coeffi-
cient of the proportional gain = 2* = 16, P[12] = 3 => multiplication coefficient of the integral gain = 2* = 8).

The following tables show, for every three-phase machine on 50Hz and 80Hz, the STAE trimmer calibra-
tion which allows increased speed of response to the transistor with the generator in stand-alone opera-
tion. In case of different applications (for example altemators reconnected in single-phase, in parallel
among them or in parallel with the grid, with motors having less than 4 cylinders and so on) it may be nec-
essary to readjust the STAB trimmer calibration.

If the voltage cannot be stably adjusted for permanent operation andfor in the trangient by the STAB trim-
mer settings, it may be necessary to vary one or more stability adjustment parameters: P[11], P[12] and P
[13] the description of which iz given in table 6.

WOTE " Starting from Rew. 15 of the firmware

MOTE ™ The Fraras. Frigs and Foigs functions. are not implemented in the DER s with firmware up to version 14, and in the
block diagram they are considerad as identities, i.e. L[53]™=Froeras(L[33]=L[33] e FoigelL[53] } = F::ML[E-S]]—L[EEI"
With these regulators the STAB trimmer needs to be retated by less than two notches counted chockwi

WOTE ™ Location available to the user from fimware Rev. 15.

MWOTE * Structure valid also for DER s with fimmware up to version 14 but without location L[53] and L[54] availability
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TABLE 12 ECO/ECP SERIES: RECOMMENDED SETTINGS OF DER1 STAE TRIMMER Fw Rel = 15

Alternator Hominal frequency = 50Hz
Sim hase Threephase

Type Pole [K‘E‘A] STAB &3?] L[53] STAB L[a::]1 L[53]
ECO33-15M4 7 | 4 180 m.d. n.d. n.d. 8 16334 8182
ECO38-25M4 7 | 4 200 m.d. n.d. n.d. 8 24181 17858
ECO38-35M4 7 | 4 35 m.d. n.d. n.d. 85 26178 20810
ECO38-1LMN4 '™ | 4 250 n.d. n.d. n.d. n.d. n.d. n.d.
ECO3Z-2LHNE T | 4 300 m.d. n.d. n.d. ) 24191 17858
ECO3Z-3LNE T | 4 350 11 3TT0M 32840 3 28098 24000
ECO40-154 4 400 11 ITT0M 32840 ] 28006 24000
ECO40-254 © 4 450 11 32704 32840 85 26176 20810
CCO40-354 4 500 9.5 30077 27807 9 2E0D8 24000
ECO40-1L% & 4 550 g 28095 24080 n.d. nd. n.d.
CCOd0-1504 % | 4 E20 g 25095 24080 9,5 30077 ZTEOT
ECO40-214 4 BE0 11 32704 326840 n.d. nd. n.d.
ECO40-VL4 & 4 720 95 30077 F7E0T n.d. n.d. n.d.
ECO43-15MM4 = | 4 200 9 28095 24080 n.d. n.d. n.d.
ECO43-25M4 | 4 T30 g 28095 24080 n.d. n.d. n.d.
ECO43-ILME = | 4 | 1100 g 28095 24080 n.d. n.d. n.d.
ECO43-2LME ™ | 4 1300 g 28005 24080 n.d. n.d. n.d.
ECO43-VL4 ¥ 4 1400 g 28008 24080 n.d. n.d. n.d.
ECO4E-154 4 | 1500 ] 2419 17859 n.d. nd. n.d.
ECO46-1554 | 4 | 1850 9.5 30077 27807 9.5 30077 27607
ECO46-254 & 4 | 1800 11 32704 32840 95 0077 27607
ECO46-1L4 4 | 2100 9.5 0077 27807 n.d. nd. n.d.
ECcode-1504 " | 4 | 2300 11 32704 32540 ] 28098 24000
ECO46-2L4 ' 4 | 2500 g 28096 24080 nd. n.d. nd.

Alternator Hominal frequency = G0Hz
. . Sim hase Threephase

Type Foli |3 [KWVAI—35 &;?] L[53] STAB L[S.‘.':]] L[53]
ECO38-15M4 'V | 4 216 n.d. n.d. n.d. n.d. n.d. n.d.
ECO38-25M4 ' | 4 240 n.d. n.d. n.d. nd. n.d. nd.
ECO38-35M4 7 | 4 270 m.d. n.d. n.d. 8 24181 17858
ECO3E-1ILNE T | 4 300 m.d. nd. n.d. n.d. nd. n.d.
ECO38-2LM4 '™ | 4 360 n.d. n.d. n.d. n.d. n.d. n.d.
ECO3Z-3LNE T | 4 420 85 26178 20910 3 28098 24000
ECO40-154 4 480 m.d. n.d. n.d. n.d. n.d. n.d.
ECO40-254 © 4 540 m.d. n.d. n.d. n.d. nd. n.d.
CCO40-354 4 &0 m.d. n.d. n.d. n.d. n.d. n.d.
ECO40-1L4 ™ 4 BE0 B.5 26178 20910 n.d. n.d. n.d.
ECO40-15L4 7 | 4 744 m.d. n.d. n.d. n.d. n.d. n.d.
ECO40-2Li4 4 816 m.d. n.d. n.d. n.d. n.d. n.d.
ECO40-VLg 4 264 q 28006 24080 n.d. n.d. n.d.
CCO43-15M4 ™ | 4 S50 85 26178 20910 n.d. nd. n.d.
ECO43-25M4 = | 4 | 1118 BS5 26178 20910 n.d. nd. n.d.
ECO43-1LME ™ | 4 | 1320 B5 26178 20810 n.d. nd. n.d.
ECoa3 2 A= | 4 | 1560 ) 24191 17853 n.d. nd. n.d.
ECO43-VL4 & 4 1700 n.d. n.d. n.d. n.d. n.d. n.d.
ECO46-154 & 4 | 1800 m.d. n.d. n.d. n.d. n.d. n.d.
ECO46-1554 | 4 | 1880 m.d. n.d. n.d. ] 28006 24000
ECO46-2544 4 | 2160 95 30077 27807 9 28095 24000
ECO46-1L4 4 | 2820 8.5 26178 20910 n.d. n.d. n.d.
ECO46-1504 = | 4 | 276D m.d. n.d. n.d. 85 26176 20810
ECO46-2L4 4 | 3000 m.d. n.d. n.d. n.d. n.d. n.d.
MOTE {1} DER1: P{11] = 4, P[12] = 3, P[13] = 16364, WiT Mimmer STAE enanied
MNOTE (2} DERA/A: P[11] = 5, P[12] = 1, P[13] = 26624, with Folge(L[53] ) = Foige{L[53]) = L[53]
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3. EXCITATION OVERCURRENT

3.1 Description
The DER1 regulator is equipped with an excitation {main rotor) winding temperature estimator. An estimate
of the temperature (in relative values) is available in real time {and it can be read) in location 45; in the lower
part of the main window of the DxR terminal software there iz a graphic representation of location 45. The
progress of the temperature is of the exponential type (see figure 9).
Through parameter P[22] or the AMP timmer, it is possible to define a limit (which involees intervention of
alarm 5) to the excitation voltage and therefore to the temperature.
The function of this alarm i not only to signal an excessive temperature, but it alzo has an active function in
reducing the cause. In fact, an adjustment ring takes control of the voltage generated when the threshold
set is exceeded: This reduces the voltage to the point of reducing the excitation curment by a valus
compatible with the ability of themnal dissipation of the machine. The stability of the regulation in case of
overexcitation alarm, if necessary, may be adapted to the application by varying the value of parameter 25"
For an increased protection of the elecirical machine, starting from rev. 18 of the fimware, the excitation
overcurment protection was extended to the whole speed interval {frequency) of the altemator, particularly for
the lower freguencies, to a preset threshold (S6.7Hz with the jumper inseried betwesn the 25 and 26 termi-
nalz of connector CH1, if enabled, or, otherwise, if the S0/60, 49Hz setfing iz enabled) the protection inter-
venes with an effective thresheld (relative to the one set through the AMP timmer or parameter 22) reduced
proportonally to the frequency.
The extent of this reduction depends on parameter 29 which is by default 2et to an adequate value for the
standard altemators, used in three-phase in nominal voltage.
An increment of the value of P[29] determines a bigger reduction of the intervention threshold, based on the
fﬁr_lequﬁn&y reduction, a decrease of the value of P[29] determines a smaller reduction of the intervention
reshold.

Caution !

If the magnetic gain of the alfemator is high, unstable events may cccur when the protections inter-
venes, therefore it is necessary to adjust parameter 28 (usually by reducing its value).

When the altemator works with reduced load and speed, overheating, which is dangemus to the integrity of
the machine, might occur, if the overcurrent protection threshold is not sufficiently reduced when reducing the

frequency.

Az you can see in figure 9, when the estimated temiperature (represented by the continuous line) reaches the
threshold value, the reduction of excitaion current {and consequent drop in voltage generated) brings about
the stabilization of the temperature near a limit value.

Location 45
SLOCo L35k,
=
25000 — :.-1:-5:;
L-dE-!aIl
20000 =]
Ta45alt,
15000 =
————— Tas{ailz,
oo - L | | |--—-- e, {1) Mominal Ioad and S0% of nominal fraquency
=i {2) with load greater than the nominal one
LEERm12870 | starting from r2v.15 of the Fimuare
S000 . 4)staring from rev.15 of the Fnmware, LES) for
LEEp218e7 1he previous versions
fig. 8 o (S) Staring from rev. 15 of the finmware only the
tima [a8c] In galn of the excitaton overcumant rEguia-
for Gan me moHied.

Curve Description -

L[45] (alt1, I=In) ; value read at location L[45) with a certain altemator "

L[45] (alt2, 1=In) : value read at location L[45] with a second alternator of a different type '

L[45] (alt2, I=In} : value read at location L[45] with the second alternator during overloading &

TI45] (alt1, I=In) : value that would be read at location L[45]with the first alternator, without protection ' )

T[45] (a2, I=In) : value that would be read at location L[45] with the second alternator, without protection m

T[43] (al2, I=In) : value that would be read at location L[43] with the second altemator during overloading,

without protection .

L[55]=12970 : Represents the value of the current limit set using the AMP trimmer or the P[22] parameter for
the first altemator™

L[55]=21617 : Represents the value of the current limit set using the AMP timmer of the P[22] parameter for
the second altemator™
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3.2 Calibration with a supervision unit

To calibrate the overoad protecion, when the machine is cold, perform the following procedure:

1) tum the AMP trimmer fully clockwise (if enabled from the Settings/Potentiometers menu) or write 32676
in location 22

2) feed the altemator an overload having cosphi = 0.8 or cosphi = 0 respectively equal to 125% or 110% of
the nominal koad

3) read the value displayed at location 45 2 minutes after overdoad application

4) if the AMP trimmer is enabled tumn it anti-clockwise until the value read at location 55 becomes equal to
the value read at point 3 (location 43); the operation is simplified a lot by uging the DxR terminal software
which provides, in the lower part of the main window, a graphic representation of the time evolution of loca-
fions 45 (“real excitation”, red ling) and 55 ("excitation threshold” - yvellow line): the interventicn threshold
must be calibrated so that the yellow line should intersect the red line when, from the application of the
overload, the time specified at point 3 has passed.

5) if the AMP trimmer iz not enabled, write the value read at point 3 (location 43) in location 22,

6) Alarm S should st off (visible both on the main panel of the DxR Terminal and through a change in the
LED flash) and the voltage should start to decrease

7) If the load is removed, alam S disappears after a few seconds and the generator voltage goes back to the

nominal value.

3.3 Calibration without a supervision unit

MEB: this calibraticn can be performed only if the AMP trimmer was previously enabled.

To calibrate the overload protection, perform the following procsdurs:

1) tum the AMP trimmer fully clockwise

2) feed the altemator an overdoad having cos phi = 0.8 or cos phi = 0 respectively equal fo 125% or 110% of
the nominal load

3) after two minutes slowly turn the AMP timmer anti-clockwise unfil you get a reduction of the generator's
voltage value and the activation of alarm 3 (visible through a change in the LED flash)

4) Calibrate the AMP timmer o as to get an ocutput voltage value of 97% of the nominal value: alam 5 is still
active.

5) If the load is removed, alarm S disappears after a few seconds and the generator voltage goes back to the

nominal value.

MOTES: If the machine iz used in single phase or voltages different to the ones set by the pro-
ducer, a recalibration of the overexcitation protection might be necessary.

A If it iz not possible to apply the prescribed overoad, the overexcitation condition may be simulat-
ed by adequately increasing the regulated voliage =0 as to get an excitation current equivalent o
the overoad cumrent.

4. Underspeed

4.1 Description

For spesds lower than a programmable threshold, the machine voltage is mo longer constant, but is

regulated proportiionately with the frequency at a ratio, which is also programmable, as shown in figure 10a e

10b. The intervention threshold depends upon:

+ the status of jumper SWED (terminals 25 and 26) if enabled from the Settings/UFLO&LAMS Menu.

+ the status of the SOVED setting in the Settings/UFLO&LAMS Menu

+ the position of the Hz trimmer if enabled from the Settings/Potentiometers Menu

+ the value entered at parameter P[21] (ref. Settings/UFLO&LAMS menu or area TransmitfRecsive of
Settings/Advanced menu).

Activation of the function with voltage proporticnate to the frequency is signalled by activation of alarm &

{visible from the DER1 Terminal control panel and due to a change in the flashing indicator light).

Parameter P[21]{equivalent to the Hz timmer) sets the Underspeed protection intervention threshold; if this
is set on 16384, the protection cuts in at 45 Hz (if the SW80 jumper and S0/60 flag in the Settings/
UFLO&LAM menu are not present) or at 54 Hz (if the SO/60 jumper iz enabled or the 50/0 flag i active in
the Settings/UFLOSLAM Menu). YValues between 0 and 16384 proportionately lower the threshold,
regpectively to 40 Hz and 48 Hz; values between 16384 and 32767 proportionately raise the threshold,
respectively to S0 Hz and 60 Hz.

Onece the underspesed protection has intervened, the frequency is proporionately reduced, as indicated in
figure Sa and 9b.
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Parameter P[23] seis the slope of the voltageffrequency curve; the default value is 9000. An increase in the
value of P[23] involves a greater reduction of the wvoltage as a function of the reduction in frequency. A
decrease in the value of P[23] involves a lower reduction of the voltage until the limit of P[23]=0, which means
that there iz no reduction in voltage. . The above-mentioned calibrations are simplified a kot by using the DxR
terminal software which allows, in the Settings/UFLO&LAMS menu, through a graphic interface, to change
parameters 21 and 23 (with a concurrent dizabling of the Hz timmer) providing the preview of the Vi ratio in
the setting phase.

WARNING: Overheating could occur, which iz dangerous for the machine, if the voltage i= not
lowered encugh to decrease the excitation when the alternator is functioning at a reduced speed.

4.2 Calibration with a supervizion 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, between terminals 25 and 26 is inseried, or
activate 500 (ref. Settings/UFLO&LAMS menu).

2) If the Hz tfrimmer is enabled, the value of the protection intervention thresheld is read at location L[34],
otherwise it is entered directly at parameter P[21].
The value 16384 entered at parameter P[21] {or read at location L[34]) comesponds to an intervention
at 4554 Hz (depending on whether 50/60 is activated or not).
Values between 0 and 163584 comespond to an intervention that varies from 40048 Hz to 45/54Hz.
Values between 16384 and 32767 comespond to an intervention that vares from 45054 Hz to S0/E0Hz.
The operation is much facilitated by the use of the DxR terminal software which provides a graphic repre-
sentation of the time evolution of the measured frequency (red line) and of the intervention threshold
(green line)

3) when the speed decreases under the threshold value the voltage of the generator starts to diminish and
alarm & iz simultansously visualized on the LED and on the main window of the DxR Temminal software

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

4.3 Calibration without a supervision unit

MOTE: This calibration can be performed only if the Hz trimmer and W60 jumper have been previously
enabled.

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

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

2} If the machine has to operate at 60 Hz, ensure that the bridge is inserted between terminals 25 and 26

3) Bring the generator to 90% of the nominal speed.

4) Slowly tum the *HZ" trimmer, rotating it clockwise until the generator voltage begins to drop and ascerain
that the indicator light simultanscusly begins flashing rapidly.

5) By increasing speed, the gensrator voltage will normalize and the alarm will disappear.

6) Set the speed to the nominal value

Wil e Vil ram
120,00% —_— 120,00%

| 7

| e 7
B .
. 4

Fd — Fg
2n,00% 20,00%
T o a - e ww e ww om
0% A0% 0% 80% 100% 120% Moo Macm
—— P2 i=16354 ) FE3=2000 — =1 6354 P23=5000
PR 1=3275T P 2S00 P23=327a7
=eET e 2315000
— == FEw-iITET e
fig. 10a: Underspeed and Overspeed protection. fig. 10b: Voltage slope in underspeed protection, P[23]
P[21] and P[26]
©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

114




PYROBAN

b, Overspeed

Parameter P[26] sets the overspeed alam intervention threshold; if it is set on 0, the signal cuts in at 55 Hz
(if the SOME0 jumper and SOMED seffing in the Settings/UFLO&LAMS Menu are absent) or at B6Hz (if the
S0/0 jumper is present and enabled or the 50/60 flag in the Settings/UFLO&ELAMS Menu iz activated).
Values between 65535 (-1) and 32768 (-32T67) lower the threshold proporionatsly to 50 Hz and 60 Hz,
respectively; values between 0 and 32767 raise the threshold proportionately, respectively to 60 Hz and 72
Hz; refer to the broken lines in figure 10a.

6. Other parameters

6.1 Vout / Vaux Ratio

In order to guarantee sufiicient feeding voltage at speeds lower than the Hz protection intervention threshold,
a limit to the reduction of voltage has been foresesn, as a funclion of frequency.

The limit concems regulated voltage (Vout). Should the DER1 be powered through an auxiliary winding, it
must e borm in mind that the volitage gensrated by the winding (Vaux) may not have the same Vout valus,
Vaux is considered proporticnate to Vout and the proportional coefficient is determined by parameter P[14].
If the DER1 is powered directly by the regulated phase, parameter 14 should be =22t on O; in case it is
powersd by auxiliary winding or PMG, the voltage (Vaux) must be measured, in no-load conditions and with
output voltage regulated on the nominal value (Vout); the value of parameter P[14] can be obtained with the
following formula:

i

Fl14]=32747-

I?a:.rr _1]
\Fa

6.2 VIF slope at start up

Parameter P[24] s=ts the slope proper voltage f frequency at start up. After the underspeed alamm frequency
threshold has been exceeded (et by parameter P[21] or by the Hz trimmer), the work ramp is used
{parameter P[23]).

The default value iz 6000; an increase in the value of P[24] will cause a greater reduction of low frequency
voliage; a decrease in the value of P[24] 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.

WARNING: If the voltage iz not lowered enough with low frequency and the aliernator iz operating
in these points, owverheating could develop that is dangsrous for the machine.

6.3 Short circuit time

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

6.4 Intervention threshold of low excitation alarm

Starting from rev. 15 of the fimmware a waming (alarm A-08) was added in case of low excitation or loss of ex-
citation: if the measured value of excitation voltage doss not fall within a preset value range, the anomalous
operating condition is signaled (visible on the main panel of the DxR Teminal through the A-DE8 alarm indica-
tory; no other action is performed by the regulator, except for the switching of APO (if =&t).

The numeric value identifying in real time the excitation condition iz available at location L[58]; the upper de-
tection threshold cannot be modified while the lower threshold can be configurad through parameter

P27].

The alarm is activated when the value assumed by location L[SE] is higher than the upper threshold or lower
than the value assumed by parameter P[27]

For the generators in stand-alone operations, the loss of excitation, on a working regulator, implies also the
activation of the low voltage alarm. The underexcitation / loss of excitation alarm iz mainly intended for the
applications in grid-parallel mode, provided that the regulator stay fully operational (for instance with sufficient
residual voltage, direct supply from the phase or from PMG).

CAUTION! -In ca=e of parallel operation of the generators and, most of all, in case of grid-parallel

made, given that the activation of the

underexcitation/floss of excitation alarm does not imply any other action, except for the signalling
A and switching of APO (if enabled), the protection of the system is transfermred to at least an appro-

priate management of the above-mentioned zignalling. However, no guarantee is offered for the

capacity of the exclusive use of this protection to safeguard the system from all the possible func-

tional anomalies correlated to underexcitation / loss of excitation.
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CONTROLLING OF REGULATOR ALARMS

TABLE 12 : Al ARMS LIST

M. |Descripticn of event Action

1 | Checksum EEprem Reset default data - Blockage

2 | Ower voltage (at rated speed) APO

3 | Under voltage (at rated spesd) APO

4 | Short circuit APO, Maximum current - Blockage
5 | Excitation Owvercurrent APQ, Reduction of excitation current
g | Underspesd APO, VWF Ramp

T | Owerspesd APD

8 | Underexcitation [ loss of excitation APD

The status of active alamms is stored at location L[3E], which can be read with the USB connection.
The index of bits that have a value of 1 comesponds to the active alarm. If the regulator is correctly working
{no alam active) the bit 11 will e high.

TABLE 13 - Al ARM FLAGS AT LOCATION L[38]

Location L[38] {third “STATUS" box)
Bis | Bu B Bz Bii | Bw | Ba | Ba By B: Be By B: Bz B4 By
J2TeE (16384 192 409 | 2048|1024 212 | 298 128 84 32 16 B 4 2 1
Atz | a1 [ A ae [T AT AR AS M| a a2 A
gend | oe=d woitage | vofage | EEFROM
Example:

Location 38 = 48 = 000DD00000110000: : it means that Bits BS and B4 are at 1, therefore alarms A6 and AS
are active.

1. Alarm signals with the indicator lights

Dwring nomal operation and a duty cycle of 50% (OK in fig. 11) 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. 11.

i ED

o | LED ON | LED oFF | LED ON |

=w| [NN000000000000000000000

EHOAT CIRCUT | | |

wesosees] 000 | il

ETOR | | |
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2. Description of alarms

TABELLA 14 : DESCRIPTION OF ALARMS

M. Descripticn of event Action

1 EEFROM checksum ‘erfied upon start up (after DSP reset and initialisation of the peripheral). The
actions underiaken are: signalling, locating of default settings, saving in EPPROM
and regulator blockage.

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

2 Over Voltage The alarm does not determineg a change in the LED flash, the APO output is active
and the alarm is memorised. This can be caused by abnomal cperating conditions
[such as overspeed or overloading) or by a breakdown of the regulator. The over
voltage alamm is activated if the owtput woltage is lost. The ower wvoliage is
calculated using an opportune template, as a function of the speed and is inhibited
during fransition, for 2 seconds. In the template for the calculation the threshold is
==t at 5% above the nominal value.

e Wik

q Under voltage [ we) The alarm does not determine a change in the LED flash, is stored and the APO
output is active. The under voltage is calculated usimg an opportune template as a
function of the speed (which can be seen in the description of the ower voltage
alarm}; in the template for the calculation the threshold is set at under 5% the
nominal value. it imtervenes only above the underspeed alarm threshold; i@ is
practically inhibited by this. It is also inhibited in the ent of intervention of the
Excitation over voltage and during transients.

4 Shaort circuit The alarm is disabled under 20 Hz, is visualised upon activation of the action and
memaonsed. Tolerated short circuit time goes from 0.1 to 255 seconds
[programmable im 100 ms steps)k; 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
repefition of the oycle.

5 Excitation Owercurrent The functicn of this alarm is not only o signal an excessive temperature, but it also
has an active function in reducing the cause. In fact, there is an adjustment ring
that takes control of woltage after the threshold has been exceeded; the action
involves reduction of the excitation current and therefore ocutput woltage. The
available parameter is the "curent threshold”, which determines the balanced
valug at which the system is stabilised. The alarm is signalled and stored. For
calibration see the paragraph on excitation overcurrent.

i Underspaed Signalling (immediate)} and aciivation of the ViF ramp. This alamn also appears
when the machine is started and stopped. The alarm is not sawed among
EEPROM data. The alarm intervention threshold depends upon the status of the
A8 jurmper [hardware or software) and on the position of the Hz tnmmer or the
value of parameter P[21]. Under the threshold the VWIF ramp is active.

T Overspesd This is visualised in the same manner as the underspeed alamm and does not
invohee actions on control, but the alam is stored. The owerspeed condition may
provoke an over voltage as in the case of capacitive load. The threshold can be
st with parameter P[24].

] underexcitation loss of The alarm does not determine a change in the LED flash, enables APD output and
excitation i= memorzed. The alarm condition is recognized by a underexcitation ! loss of
excitation cbserver, available for reading at location L[58 if the value of L[5E] i=
higher than the upper (fixed) threshold or lower than the value of the lower
threshold (parameter P[27]). A-D8 is activated. The alarm is inhibited during
transients.

MOTE: Though the woltage is continuously regulated, the DER1 will switch off if the frequency goes
under 20Hz. To reset the system it is necessany to stop completely the atternator.
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3. APO Outpurt

The APO output status ((Transistor open collector Active Protection Output - connector CH1 terminals 14 and
15)
depends on:
- whether some alams are activated or not
- setting of parameter P[17] -
- setting of the "APO Invert” flag
In normal operating conditions |t is closed “' . It opens @ (with a configurable delay from D to 15 seconds)
when, of all the alarms, one or several separately selectable alarms are active and the "APO Invert" ﬂag Mg
ﬂt‘.ll".'E or, immediately, in case of absence of power supply to the regulator; if the "APO Invert" flag @ is inac-
tive (or fc:r fimmware revisions lower than 18) the APO ouiput is inverted (open in nomal operating conditions
or with regulator switched off, closed, with a configurable delay, in case of one or several active selecied
alarms).

The selection c:fwhu:h alarms trigger the activation of A.P.O. depends on the value written at location 17. The

transistor is closed ' ' both when no alarm is active and when, even if the alarm is active, the comesponding

enabling bit is set to U

The value to st at localion 17 iz made up of 2 parts. one par allows selection of the alarms which activate

the contact, the other one allows setting the intervention delay. To calculate the value to set at location 17

use the following procedure:

a} In relaticn to table 15. Add up the decimal numbers comesponding to the alams for which you want APO
to be activated obtaining number B. (Example: if you want APO to be aclivated for overvoltage and over-
speed, you get B = 2 +64 = 66)

k) Multiply the delay you want {integer values from 0 to 15 seconds) by the fixed value 4096, You get numibser

= (0..15) * 4096, (Example: if you want a 5 seconds delay, you get A = 5 * 4096 = 20450)

The sum A + B must be written at location 17 (In the preceding example 20450 + 66 = 20546)

The configuration is simplified a lot by the use of the DxR terminal software which has the APO settings menu

dedicated to this purpose.

TABLE 15 - Al ARM SETTINGS THAT ACT ON THE APO

a2 | AN AfD AR A8 AT Ad AS M Al A2
- - - - Underexcstabon | Overspecd | Unserspeed | Over Eeaxidon St LUpder woltone Chver voioge
2048 | 1024 | 32 2% 128 1] 12 16 ] 4 2

4. DER1 operation time

If the regulator iz working comectly (no alarm) A12 will be active and the bit 11 will be High at location L[38].
When we see one alarm, the A12 is deactivated, bit 11 is reset at location L[38] and operation time is stored.
The total operation time of the regulator is obtained, after the download of the alarms, by adding all the times
TT (last column of the file _alr).

For thiz procedure pleaze refer to the "DownlLoad Alam™ function of the Upload/Download Menu of DxR Ter-
minal Software, see Technical guide “Interface communication USB20xR".

WNOTE (1): starting from rev.18 of the Fimware
WOTE (2): Open for Srmware revisions bower than 18
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APPENDIX : DER1 SET UP ON ATEST BENCH

The operations of functional checkout and parameter sefting may tum out fo be easier if they are performed on a test
bench rather tham with the regulator connected to the alkemator.
The connection diagrams of the DER1 and the USB2Dx=R commumnication interface are shown in figures 12a, 12b or 12c

based on the requested function and on the available supply voltage.

Given that some parts of the DER 1 which work at high woltage are not isolated, for the safety of the operator, it
is necessary for the power source o be isolated from the electrical grid, for instance by a transformer.

& The use of these types of connection is reserved to gualified personnel. able to assess the cperational risks of
high valtage and who have a full knowledge of the content of this manual.
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Fig. 12a: DER1 48Vdc power supply (please note that no other connections, other than the power source, are neces-
sary] for the downlaad of the alams withouwt nshlng to modify the content of the EEPROM because of the test.
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Fig. 12b: DER1 75-145Vac power supply ( Please note the sensing on terminal 7 and the jumper bebween terminals G
and 3 of the DER 1) for test and setup
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Fig. 12c: DER1 150-270Vac power supply { Please note the semsing on terminal § and the jumper between terminals 4
and 3 of the DER 1) for test and setup
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TECHNICAL REFERENCE GUIDES

Titolo

Link

Communication interface USB20xR

hitp-ifwaw. meccalte. comifsend_file.php?
fileid=Usb20xF. pdf

Digital Regulators MODBLUS communication protocol

hitp:ifwaww. meccale comisend_file php?
fileid=MODBUS

Parallel operation

hitpfwaww.meccalke. comisend_file php?
fileid=paralle%20manual _FPDE00.pdf

REVISION HISTORY
Revision Date Description
rew. 00 orii Initial Release
rev. 01 0312 Edited Mote 1) page & and added new drawimgs SCC0158 and SCCOD150
rev. 02 o0& 12 Edit Technical specifizations - new drawings SCC0202 and SCC0203
rev.03 oar1i2 Modified drawings SCC0158 and SCC0158
renw. (4 0515 Firmware update rev. 19, added connection scheme filter EMI1B2K, cancelled :
Ci1, software DSR Terminal
rey. 05 Ty B Corrections at pages 8. 18 and 19 .
. Update of: all 3CC with PDE00 , PD-l and AVE wires markers, and
rev.00 oeig fig.6.12a.12b.12¢
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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 / DERL1 connections.

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

4. Test auxiliary stator winding for continuity of two red leads connected to DSR/DERL1.

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.

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.

oo

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/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 33Q resistor in series to
limit field current if required to run for longer period.

If machine operates OK separately excited. DSR/DERL1 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

©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

121



PYROBAN

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 ho 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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