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The Project
The Immigration Removal Centre Harmondsworth is located at Colnbrook-by-pass, Harmondsworth, West Drayton,

Middlesex, UB7 OHB.

SCOPE OF WORKS

Replacing the existing generator control panel with a control panel complete with a changeover switch that accepts 2No.
generator connections, one for the existing fixed generator and one for the new fixed generator.

Provision of a new 1250kVA fixed generator complete with enclosure and 12 hour day tank within the new generator
enclosure.

New Generator

Generator enclosure

The contractor shall construct a new generator enclosure to accommodate 1 no. 1250 kVA static standby diesel generator
with a 12 hour fuel day tank and 1No. control panel.

Separate free standing changeover panel to accept connections to the existing 1250 kVA generator and the new 1250 kVA
generator.

The contractor shall supply and install a weatherproof, acoustic enclosure constructed from mild steel incorporating air inlet
attenuators. The noise break out from the enclosure is to be 65dB(A) at 1m (in free air)

The generator compound shall be provided with the following facilities:

. Heating and cooling system to achieve the operating conditions as required by MoJ Standard STD/E/SPEC/017.
Include jacket water heater fitted to the engine and raditor cooling fan with a radiator to cool the engine whilst
running

. Lighting

. Emergency lighting in accordance with MoJ STD/E/SPEC/018, BS EN 1838, BS EN 50172 and BS 5266 - to be
installed by main contractor

. Flame/heat detectors in accordance with BS 5839-1 - fire drop valve with tilt switch to provide a signal for the fire
alarm.

. Break glass alarm unit and strobe alarm - to be fitted by main contractor

Cooling system
The generator compound shall be provided with engine driven fans to circulate the cooling air for the engine. A proprietary

flange to terminate the generator to the ductwork shall achieve the connection to the ductwork.

The cooling system will provide for effective cooling when the generator runs continuously at full load and on 10% overload
for one hour in accordance with BS ISO 3046. The radiator core and fin design shall take into account the compensation
for possible ingress of dirt which would normally clog the fins.

Exhaust system
The contractor shall provide an exhaust system that is in accordance with manufacturer's recommendations and achieves
the noise limitation requirements. Special consideration shall be given to ensure that fumes are not carried back towards

the adjacent buildings. The exhaust system shall comprise exhaust silencer, expansion bellows and all fittings , gaskets,
joints and fixings recommended by the manufacturer and in conformance with MoJ technical standards.

The exhaust system including silencers shall be of such size that backpressure on the system will not exceed the
backpressure permitted by the engine manufacturer’s requirements. The engine exhaust outlet and the discharge end of
the exhaust shall be connected via a flexible connection.

All exposed exhaust pipe work and manifold shall be thermally insulated. Protection shall be provided against precipitation
and drain points shall be incorporated in effective locations to remove any condensate. The contractor shall ensure that the
exhaust system is mounted using appropriate suspension brackets to avoid vibration impact on associated structure.
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Sound attenuators will be fitted in the enclosure to ensure that noise is minimised through air inlet and exhaust attenuation
and exhaust silencers, the requirement is to achieve super silent status on the generation plant.

Fuel day tank
The new generator enclosure shall contain a fuel day tank that allows for 12 hours of generator running at full load.

The fuel tank will be incorporated in the generator enclosure

New Generator

Supply and install 1 no. new diesel generator in accordance with manufacturer's requirements that fulfils the required
parameters.

The generated voltage and frequency shall be maintained at all times within limits appropriate to performance class and
suppress radio interference in accordance with the relevant parts of BS EN 61000.

The generator shall be capable of running up to normal speed and accepting full load in the time indicated within MoJ
STD/E/SPEC/017 and the design documents. — 15 seconds

The generator shall be complete with guards to protect operatives and components from all exposed hot or moving parts in
accordance with the Health and Safety at Work Act, 1974. Hot surfaces presenting a contact or combustion hazard shall
be guarded or insulated with 50 mm thick mineral wool mattress to density 90 kg/m3 and suitable for a temperature of 950
°C. The mineral wool shall be encased in hammer clad aluminium overall.

Suitable wearing clothes shall be displayed on guards.

Performance Criterion

Provide a generator that complies with Mod STD/E/SPEC/017, BS ISO 8528 and all relevant standards included within
Table 1 and comprises a diesel engine, direct driven alternator/exciter, cooling system, exhaust system, engine/alternator
control panel, a daily service fuel oil tank and engine starting system.

The generator shall be installed and configured as scheduled within the design documents. Anti-vibration mounts shall be
provided between the base frame and the enclosure floor to eliminate structure borne noise or vibration. Consideration
shall be given to the vibration and noise criteria when the generator is on part load as well as on full load.

Diesel Engine

The engine performance shall be in accordance with BS ISO 8528, BS 5514 or the equivalent IES standard. The engine
type shall be four stroke and shall be water-cooled direct injection type. The fuel oil shall be Class A2 in accordance with
BS 2869.

Provide suitable controls to manually adjust speed.

Torsional vibrations shall be within the limits of -5% to +10% and shall comply with BS ISO 3046-5:2001.

The rated net horsepower of the engine at the generator synchronous speed, with all accessories, shall not be less than
that required to produce the kW load. The horsepower rating shall take into account generator efficiency and all parasitic
losses such as fans, heaters, battery charger, etc. The generator shall be capable of producing the specified kW (without
overload) for the duration of the power outage, under the specified ambient conditions as indicated within MoJ
STD/E/SPEC/017.

Engine Speed Control

The engine shall be equipped with a suitable governor to maintain frequency within limits, as specified by the operational
class in accordance with ISO 8528, by controlling engine and generator speed.

The generator shall be provided with an engine speed governing system in accordance with BS 1SO 3046-4:2009. The
nominal speed shall not exceed 1500 rev/min. An engine over speed protection device shall be provided as part of the
system in accordance with BS ISO 3046-6:2020 and shall be incorporated into the speed control system.

Manual speed control shall be provided within a control panel located remotely. (NOT REQUIRED)

Generator Water Cooling System

The generator shall incorporate a cooling system that cools the engine when running on continuous full load and on 10%
overload for one hour in accordance with BS 1ISO 3046.

The radiator shall be an air blast type, complete” with integral header, separate sections-shall be provided, where
appropriate for the water and lubricating oil systems. The radiator shall be set mounted with engine driven fan upstream of
radiator, or remote with motor driven fan upstream of radiator where appropriate.

3 5
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The generator shall be provided with a thermostatically controlled diverting valve in the engine cooling water discharge
pipe work with by-pass to circulating pump suction.

The water-cooling system shall be complete with drain points at low points in engine cooling water system.

A mixture of water and antifreeze shall be applied to the engine cooling water system. The mixture shall be the
concentration stipulated by the manufacturer.

Engine Lubrication system

The engine shall be provided with a high-capacity lube oil system comprising positive displacement pumps, adjustable
regulators, and replaceable element filters to maintain full pressure regulation to the main bearing, con rods, camshaft
bearings, turbo charger(s) valve and timing gear.

The system shall include an oil cooler and be provided with suitable valves to allow draining of the system.

The generator system shall afford automatic engine lubrication by the use of an integral gear driven pump. The pump shall
facilitate a coarse strainer on the suction side and full flow filter on the delivery side.

The engine set-up shall ensure that the engine lubricating oil dipstick is accessible and marked to indicate maximum and
minimum levels.

The generator shall be provided with an engine sump that incorporates an accessible drain point or drainpipe. The
generator shall be provided with an electric motor driven lubricating priming pump with automatic intermittent time control
to keep engine bearings lubricated.

The generator shall provide for the lubricating oil system to enable the engine to run continuously for period detailed within
the schedules, drawings and design documents at any load without replenishment. The system shall be capable of being
replenished while the engine is running.

Engine Starting System

Supply and install a 24 V DC supply to start the engine from any crankshaft position, by axial type starter motor engaging
with flywheel. The contractor shall ensure that the starter motor disengages automatically when engine starts or when de-
energised.

The starter motor shall be accessible and installed complete with non-conducting protective shrouds to all terminals.

The DC system shall be capable of a minimum of six crank cycles (rolling) of the specified prime mover (3 x 10 second
alternating crank cycles per system) and have sufficient current available for "break-away" currents for the particular
engine used at the specified worse case temperature and without charge.

Starter Batteries

The contractor shall provide batteries that have the capacity to crank the engine 6 times in succession when the engine is
cold, 0 °C, with 10 seconds between starts.

The batteries shall offer low maintenance, be sealed and be of the lead acid type to BS EN 50342. The connections shall
be inter-cell with shielded output connections to prevent inadvertent contact. Shield/shrouds shall be impact resistant PVC.
The batteries shall be mounted on either open type acid resistant stands.

The contractor shall provide a battery charger as part of the installation. The charger shall be a current-limited constant-
current/ constant-voltage type in accordance with battery manufacturer's recommendations.

Battery charger will be incorporated in to the generator control panel and not free standing.

The charger shall facilitate boost and trickle charging, include over current and over voltage protection, provide for earth
fault detection and alarm where battery and charging system are not connected to the earthed system, provide battery on-
load disconnection and fuses.

The battery charger shall accommodate monitoring information included but not limited to:

. Incoming supply ON/OFF switch with illuminated LED - connected to auxiliary supply - no LED

Charge input and output cartridge fuses or circuit breakers — in generator control panel

Voltmeter to indicate battery/charging voltage — shown on generator controller

Ammeter to indicate charge /discharge — TBC, not necessary

Battery charge output failure detector with volt free contacts to actuate a remote alarm - part of common
alarm fault
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Filtration System
Engine shall be fitted with heavy-duty dry type air filters with replacement elements. The engine shall be complete with
fuel and lubricating oil filters with replaceable elements.

Automatic Voltage Regulator

The generator shall be provided with a solid-state type automatic voltage regulator that accommodates manual adjustment
to set the alternator output voltage within the tolerance detailed within the schedules.

The regulator shall be mounted either on the set or within the control cubicle.

An enclosure shall be provided as part of the installation to contain regulator components that are isolated from the
generator using anti-vibration mountings.

Fuel Systems

For increased resilience the new generator will not be connected automatically to the existing diesel tank and will only be
supplied from its own 12-hour day tank, however provision will be made such that the existing fuel tank can be manually
switched to be provide fuel for the 2nd generator if required. The gate valve for this will be locked in the closed position
with suitable fuel contamination warning notices.

NOTE: Bells have offered to install a fuel fill line from the existing bulk fuel tank, with an automatic top up system to full the
day tank when it reaches a low level. A shut off valve will be incorporated in the pipe work to prevent the fill if needed.

If this system is not acceptable, kindly advise what you had in mind. If the generator engine is to be fed directly from the
existing bulk tank, we would need to install 2 lines — a feed and return.

Kindly advise.

New control panel / ATS - by others

The new control panel shall comprise a changeover switch capable of connecting 2No. 1250 kVA generators via ACB
breakers.

The changeover shall be fully programmable and capable of switching automatically between generators and have a
manual selection control. It shall also be suited with manual controls to select which generator is to be prioritised in the
case of a mains power failure.

Both audible and visual alarms are required to be installed within the gatehouse control room to show either generator
offline or low fuel levels.

The controls shall be interfaced to the site wide BMS system to enable status and fault reporting

Control Philosophy
Mains ON: No Start Signal from ATS’s. ATS #1 Output power to site.

Mains Fail: Start Signal Sent from ATS #1 Gen 1 Starts powers ATS #2. Gen 2 start delay allows Gen 1 to start and open
Gen 1 PGRI relay normally closed (N/C) removing start signal to Gen 2. ATS #2 Output seen at ATS #1 as source 2
transfer power to site.

Gen 1 Fails to Start: Start signal from ATS #1 and normally closed Gen 1 PGRI relay contact sends start signal to Gen 2 .
ATS #2 switched to source 2 output seen at ATS #1 as source 2 transfers power to site.

Gen 1 Started whilst Gen 2 running. Gen 1 PGRI relay N/C closed contacts open removing start signal from Gen 2. Gen 2
stops. ATS #2 Automatically switch to source 1 seen at ATS #1 as source 2 power to site.

Manual Priority Swap

Auto Start signal from ATS 1 is switched at Priority selector switch. This send start signal to the Gen Set selected 1 or 2.
Should selected Gen Set set Fail to Start then Digital Output E will be activated. Energising Coil of respective Fail to Start
Relay, closing N/O contacts. Contacts provide Start Signal to Non-Priority Gen Set.

*Digital Output E would require programming via DSE Config suite.




IRC Harmondsworth Control philosophy
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FG Wilson Gen 1 Fails to Start: Start signal from ATS #1 and normally closed
P1250 FG Wilson Gen 1 PGRI relay contact sends start signal to Gen 2 . ATS #2

P1250 switched to source 2 output seen at ATS #1 as source 2 transfers

power to site.

Gen 1 Started whilst Gen 2 running. Gen 1 PGRI relay N/C closed
contacts open removing start signal from Gen 2. Gen 2 stops. ATS #2
Automatically switch to source 1 seen at ATS #1 as source 2 power
to site.

Manual Priority Swap
. Auto Start signal from ATS 1 is switched at Priority selector
M alns Su p p Iy switch.This send start signal to the Gen Set selected 1 or 2.Should
selected Gen Set set Fail to Start then Digital Output E will be
activated.Energising Coil of respective Fail to Start Relay, closing N/O
contacts.Contacts provide Start Signal to Non Priority Gen Set.
*Digital Output E would require programming via DSE Config suite.
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Section 2

Diesel Generator

FG Wilson P1250-1 Data Sheet
Leroy Somer Alternator Data Sheet
Circuit Breaker 2000A ABB SACE Emax 2 E2.2N
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P1250-1

Output Ratings

Voltage, Frequency Prime Standby
KVA 1125 1250
400/230V, 50 Hz
kW 900 1000
KVA
kw

Ratings at 0.8 power factor.
Please refer to the output ratings technical data section for specific
generator set outputs per voltage.

1 Dimensions and Weights
Length mm 4789 (188.5)
Width mm 2197 (86.5)
H Height mm 2069 (81.5)
= W—A_‘— Weight (Ory) kg 7613 (16784)
/:'Ii' Weight (Wet) kg 7753 (17092)
N L i Ratings in accordance with ISO 8528, ISO 3046, IEC 60034,
BS5000 and NEMA MG-1.22.
Generator set pictured may include optional accessories.
Prime Rating

These ratings are applicable for supplying continuous electrical power (at variable load) in lieu of commercially purchased power. There is no
limitation to the annual hours of operation and this model can supply 10% overload power for 1 hour in 12 hours.

Standby Rating
These ratings are applicable for supplying continuous electrical power (at variable load) in the event of a utility power failure. No overload is
permitted on these ratings. The alternator on this model is peak continuous rated (as defined in ISO 8528-3).

Standard Reference Conditions
Note: Standard reference conditions 25°C (77°F) Air Inlet Temp, 100m (328 ft) AS.L. 30% relative humidity.
Fuel consumption data at full load with diesel fuel with specific gravity of 0.85 and conforming to BS2869: 1998, Class A2.

FG Wilson offer a range of optional features to allow you to tailor our generator sets to meet your power needs.
Options available include:

Upgrade to CE Certification
A wide range of Sound Attenuated Enclosures
A variety of generator set control and synchronising panels
Additional alarms and shutdowns
A selection of exhaust silencer noise levels
For further information on all of the standard and optional features accompanying this product please contact your local Dealer or visit:

www.fgwilson.com
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Ratings and Performance Data

Engine Make
Engine Model:
Alternator Make
Alternator Model:

Control Panel:

Perkins
4008-30TAG3
Leroy Somer
LL8224H
DSE7410

Base Frame: Heavy Duty Fabricated Steel
Circuit Breaker Type: Options Available
Frequency: 50HZ 60 HZ
Engine Speed: RPM rpm 1500
Fuel Tank Capacity: litres (US gal) N/A (N/A)
Fuel Consumption Prime litres (US gal)/hr 240.1 (63.4)
Fuel Consumption Standby litres (US gal)/hr 266.3(70.3)
Engine Technical Data
No. of Cylinders 8
Alignment IN LINE
Cycle 4 STROKE
Bore mm (in) 160 (6.3)
Stroke mm (in) 190 (7.5)
Induction TURBOCHARGED
Cooling Method WATER
Governing Type ELECTRONIC
Governing Class ISO 8528
Compression Ratio 13.0:1
Displacement L (cu.in) 30.6 (1867.3)
Moment of Inertia: kg m? (Ib/in%) 15.62 (53376)
Voltage 24
Ground Negative
Battery Charger Amps 55
Engine Weight Dry kg (Ib) 3275 (7220)
Engine Weight Wet kg (Ib) 3453 (7612)
Engine Performance Data 50 Hz 60 Hz
Engine Speed rom 1500
Gross Engine Power Prime kW (hp) 997 (1337)
Gross Engine Power Standby kW (hp) 1105 (1482)
BMEP Prime kPa (psi) 2610 (378.5)

( 2892 (419.5)

BMEP Standby kPa (psi)
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Fuel System

Fuel Filter Type: Replaceable Element

Recommended Fuel: Class A2 Diesel

Fuel Consumption at 110 9% Load 100 % Load 75 % Load 50 % Load
50 Hz Prime: I/hr (US gal/hr) 266.3 (70.3) 240.1 (63.4) 185.5 (49) 123.8 (32.7)
50 Hz Standby I/hr (US gal/hr) - 266.3 (70.3) 2084 (55.1) 141.1 (37.3)
60 Hz Prime I/hr (US gal/hr)

60 Hz Standby I/hr (US gal/hr) -

(Based on diesel fuel with a specific gravity of 0.862 and conforming to BS2869 classA2,EN590

Air System 50 Hz 60 Hz
Air Filter Type: Replaceable Element
Combustion Air Flow Prime m?/min (cfm) 84 (2966)

Combustion Air Flow Standby m?/min (cfm) 95 (3355)

Max. Combustion Air Intake Restriction  kPa 5(20.1)

Cooling System 50 Hz 60 Hz
Cooling System Capacity | (US gal) 140 (37)

Water Pump Type: Centrifugal

Heat Rejected to Water & Lube Oil: Prime kW (Btu/min) 300 (17061)

Heat Rejected to Water & Lube Oil: Standby kW (Btu/min) 331 (18824)

Heat Radiation to Room*: Prime kW (Btu/min) 104.4 (5937)

Heat Radiation to Room*: Standby kW (Btu/min) 1255 (7137)

Radiator Fan Load: kW (hp) 50 (67.1)

Radiator Cooling Airflow: m*/min (cfm) 1104 (38987)

External Restriction to Cooling Airflow: Pa (in H20) 250(1)

*: Heat radiated from engine and alternator

Designed to operate in ambient conditions up to 50°C (122°F).

Contact your local FG Wilson Dealer for power ratings at specific site conditions.

Lubrication System

Qil Filter Type: Spin-on, Full flow
Total Oil Capacity: I (US gal) 166 (43.9)

QOil Pan Capacity: I (US gal) 153 (40.4)

Oil Type: API CG4 15W-40
Oil Cooling Method: WATER
Exhaust System 50 Hz 60 Hz
Maximum Allowable Back Pressure:  kPa (in Hg) 7(2.1)

Exhaust Gas Flow: Prime m*/min (cfm) 203 (7169)

Exhaust Gas Flow: Standby m*/min (cfm) 240 (8476)

Exhaust Gas Temperature: Prime °C(°F) 473 (883)

Exhaust Gas Temperature: Standby °C(°F) 482 (900)

12
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Alternator Physical Data

No. of Bearings:

Insulation Class: H
Winding Pitch: 2/3
Winding Code 65
Wires: 6
Ingress Protection Rating: P23
Excitation System: AREP
AVR Model: R450M

* dependant on voltage code selected
Alternator Operating Data
Overspeed: rpm 2250
Voltage Regulation: (Steady state) % +/-0.5
Wave Form NEMA = TIF: 50
Wave Form [EC = THF: % 2
Total Harmonic content LL/LN: % 35
Radio Interference: EN61000-6
Radiant Heat: 50 Hz kW (Btu/min) 51.5(2929)
Radiant Heat: 60 Hz kW (Btu/min)

Alternator Performance Data 50 Hz:

415/240V 400/230V 380/220V

Voltage Code
Motor Starting Capability*  kVA 3093 2883 2613
Short Circuit Capacity** % 300 300 300 300
Reactances Xd 3.136 338 3.74

X'd 0217 0.234 0.259

X'd 0.131 0.131 0.145
Alternator Performance Data 60 Hz
Voltage Code
Motor Starting Capability*  kVA
Short Circuit Capacity** % 300 300 300 300 300
Reactances Xd

xd

X'd

Reactances shown are applicable to prime ratings.

*Based on 30% voltage dip at 0.4 power factor.

**With optional independant excitation system (PMG / AUX winding)
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Output Ratings 50 Hz

Voltage Code kVA
415/240V 1125
400/230V 1125
380/220V 1125
230/115V

220/127V

220/110V

200/115V

Prime

kW

900

900

900

KVA

1250

1250

1250

Standby
kW
1000
1000

1000

240V

230V

220V

Output Ratings 60 Hz

Voltage Code KVA
480/277V
440/254V
416/240V
400/230V
380/220V
240/139V
240/120V
230/115V
220/127V
220/110V

208/120V

Prime

kW

KVA

Standby

kW

240/120

220/110

14
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FRAME  8224H WINDING  6S

nh | A
MODELS LL8224H / LL8234H REF:  F8204HW6S-2  JULY 2010
Code 6S Insulation class H Standard protection 1P23
Phase 3 Leads 6 Overspeed rpm 2250
Pole number 4 Pitch 2/3 Air flow 50Hz/60Hz m¥/s 1.80/2.20

Excitation system AREP/PMG Line voltage on no load or balanced linear rated load

AVR model R450M Total harmonic content THC <3.5%
Sustained short-circuit current 300%:10s Telephone influence factor TIF (NEMA) <50
Steady state voltage regulation +0.5% Telephone harmonic factor THF (IEC) <2%

Frequency / speed 50Hz / 1500rpm 60Hz / 1800rpm
Star Y 380 400 415 440 380 400 416 440 460 480
Delta v 220 230 240 220 230 240

Class Hrise BR  125/40 kVA 1250 1250 1250 1155 1235 1300 1355 1435 1500 1563
kw 1000 1000 1000 924 988 1040 1084 1148 1200 1250
Class Hrise PR 150/40 kVA 1325 1325 1325 1224 1309 1378 1436 1521 1590 1657
kW 1060 1060 1060 979 1047 1102 1149 1217 1272 1325
Class Hrise PR 163/27 kVA 1375 1375 1375 1271 1359 1430 1491 1579 1650 1719
kW 1100 1100 1100 1016 1087 1144 1192 1263 1320 1375
Class Frise BR 105/40 kVA 1138 1138 1138 1051 1124 1183 1233 1306 1365 1422
kW 910 910 910 841 899 946 986 1045 1092 1138

110% Class H BR % 947 949 950 952 942 944 945 947 948 949
100% Class H BR % 949 951 952 953 944 946 947 949 950 951
75% Class H BR % 954 955 956 954 948 949 951 952 953 953
50% Class H BR % 95.7 956 955 951 947 949 950 951 951 95.2
25% Class HBR % 944 941 938 927 928 929 93.0 931 93.0 93.0

K Short-circuit ratio 026 031 036 051 020 021 023 025 027 0.30
Xy D-Axis synchronous reactance (unsaturated) pu 425 384 356 293 504 479 461 437 418 4.00
X'y D-Axis transient reactance (saturated) pu 029 027 025 0.20 035 033 032 030 029 0.28
X"y D-Axis sub-transient reactance (saturated) pu 0.164 0.148 0.138 0.113 0.195 0.185 0.179 0.169 0.162 0.155
Xq Q-Axis synchronous reactance (unsaturated) pu 255 230 214 176 3.03 288 277 262 251 240
X"q Q-Axis sub-transient reactance (saturated) pu 0.192 0.173 0.161 0.132 0.228 0.216 0.209 0.197 0.189 0.181
Xa Negative-sequence reactance (saturated) pu 0.178 0.161 0.150 0.123 0.211 0.201 0.194 0.183 0.175 0.168
Xo Zero-sequence reactance (independent) pu 0.040 0.036 0.034 0.028 0.047 0.045 0.043 0.041 0.039 0.038
Ty D-Axis transient time constant ms 180 180

T D-Axis sub-transient time constant ms 18 18

T4 D-Axis open-circuit time constant ms 2584 2584

Ta Armature time constant ms 27 27

T, Voltage recovery time ms <500 <500

No load excitation voltage \% 9.2 103 116 14.2 6.9 7.4 7.8 8.6 9.4 103
No load excitation current A 0.84 094 105 1.29 0.63 067 071 078 085 094
Class H BR excitation voltage \% 454 453 459 454 41.4 419 426 437 449 465
Class H BR excitation current A 413 412 417 413 3.76 381 387 397 408 4.23

Stator line-to-line (series star) Q  0.0032 Exciter field Q 11.00
Main field Q 0.434

According to: IEC 60034, UTE NFC51.111, VDE 0530, BS 4999/5000, NEMA MG 1-33
Values quoted are typical. In line with our policy of continuous improvement, we reserve the right to change specification without notice.
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REF:

LL8224H / LL8234H

MODELS

NOvY

NSTV

NOOV

NO8E

% dip abejjon

3000

2500

2000

1500

1000

500

kVA

NO8Y

N09Y

NOvY

NIV
NOOV

NO8E

o, dip abejjon

1500 2000 2500 3000
kVA

1000

500

According to: IEC 60034, UTE NFC51.111, VDE 0530, BS 4999/5000, NEMA MG 1-33

Values quoted are typical. In line with our policy of continuous improvement, we reserve the right to change specification without notice.
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FRAME  8224H WINDING ~ 6S

. | &

MODELS LL8224H / LL8234H REF:  F8204HW6S-2  JULY 2010

1000007 | | | | [ | | | | |
— asymmetrical i i i H i i i i i
s ,,,,,,,, [N N S L L A N
= —— R I R I
o —_— 1 1 | L
5 10000 o - j IT____1___11_|F--—_—= [y Py Wy Py
8 symmetrical = e E e e
> | | | Tl | o o
@ L 1 1 X T

1000 I I I I L I [ L
1 10 100 1000 10000

time (ms)

380 400 415 440

Multiplication Factor 0.95 1.00 1.04 1.10

Apply factor up to 2xT'd, remainder of curve unchanged

380 400 416 440 460 480
Multiplication Factor 0.79 0.83 0.87 0.92 0.96 1.00

Apply factor up to 2xT'd, remainder of curve unchanged

Star Delta

Multiplication Factor 1.00 1.73

Apply factor to the complete curve

According to: IEC 60034, UTE NFC51.111, VDE 0530, BS 4999/5000, NEMA MG 1-33
Values quoted are typical. In line with our policy of continuous improvement, we reserve the right to change specification without notice.
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Product data sheet

Emax power circuit-breakers

Emax E2.2

Common data

UL 1066 ... e
Ratedvoltage .. .. B00VAC
Rated maximum voltage :635 VAC
Test voltage (1 min. 50/60 Hz) 22KV
Frequency 50 -60 Hz
Number of poles 84
Version iFixed (F) - Drawout (W)
Type of circuit-breaker ‘ Emax E2.2
Frame size [A]‘ 1600 ¢ 1600 : 800 i 800 : 250
Al 2000 @ 1200 . 1200 | 400
[A] R 17600 o 17670(7) T 7800
AT« < 2000 : 2000 | 1200
AL e e . 1600
(Al ; ; ; i 2000
Capacity of neutral pole for 4 pole circuit-breakers [%Iu]i 100 ¢ 100 100 ¢ 100 ¢ 100
Rated short circuit current at max. voltage 254 V kA]i 42 ¢ 50 i 65 i 85 i 100
508 V kAl 42 50 65 85 . 100
635V [KA] 42 . 60 ¢ 65 : 85 ¢ 85
Rated short time current (1s) . [kA]TV 42 7 50 165 i 85 i 85
Ekip Dip
Ekip Touch
Ekip HI-Touch
Ekip G Touch
Ekip G HI-Touch
Break time with fault current < rated short time current [ms] i 40 ¢ 40 ¢ 40 ¢ 40 i 40
Break time with fault current > rated short time current U Ims] . 25 | 25 | 25 | 25 | 25
Mechanical life [No. Cycles x 1000] 25
Operation frequercy e e OYOlES S ROUT L B0
Electrical life (at max. voltage) [No. Cycles x 1000] : 15 (less than 1600A) ; 10 (1600A) ; 8 (2000A)
Operation frequency B [Cycleé'/”hour] o 0
Fixed (3p/4p) kegg:  52/67
lbs] 115/148
Draw out 3p/4p) S kgl | 58/68 (up to 1600A) ; 61/108 (2000A)

[lbs] " 128/150 (up to 1600A) ; 135/239 (ZOOOA)V

Power and productivity “ .! I!
for a better world™ " l. I.
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Contact us

Canada

ABB Inc.

Low Voltage Products

2117 - 32nd Avenue

Lachine, QC, CANADA HS8T 3J1
Tel.:514-420-3100
Fax:514-420-3137

Toll Free: 1-800-567-0283

www.abb.ca
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While all care has been taken to ensure that the information
contained in this publication is correct, no responsibility
can be accepted for any inaccuracy. The Company reserves
the right to alter or modify the information contained herein
at any time in the light of technical or other developments.
Technical specifications are valid under normal operating
conditions only. The Company does not accept any
responsibility for any misuse of the product and cannot be
held liable for indirect or consequential damages.

© Copyright 2015 ABB Inc. All rights reserved.

Power and productivity “ I. ll
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for a better world™
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Dealer Contact Details

Documentation

Operation and maintenance manual including circuit wiring diagrams.

Generator Set Standards
The equipment meets the following standards: BS5000, I1SO 8528, 1SO 3046, IEC 60034, NEMA MG-1.22.

Warranty

The warranty for this product in prime applications is 12 months from date of start-up,
unlimited hours (8760 hours) or 24 months from date of start-up, limited to 6000 hours.
For standby applications the warranty period is 36 months from date of start-up, limited to 500 hours per year.

FG Wilson manufactures product in the following locations:

Northern Ireland « Brazil - China « India
With headquarters in Northern Ireland, FG Wilson operates through a Global Dealer Network.
To contact your local Sales Office please visit the FG Wilson website at www.fgwilson.com.

FG Wilson is a trading name of Caterpillar (NI) Limited.

In line with our policy of continuous product development, we reserve the right to change specification2v9|thout notice. 2021-04-29



BELLS

Section 3

Generator Controller

DSE7410 Data Sheet Generator
Wiring Diagram
DSE335 Change over controller
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DSEGenset® Data Sheet

DSE7410 MKII Auto Start & DSE7420 MKII Auto Mains (Utility) Failure Control Modules
Part Number: 7410-03 / 7420-03

DSE7410 MKII DSE7420 MKII

Overview

The DSE7410 MKII is an Auto Start Control Module and the DSE7420 MKII is an Auto Mains (Utility) Failure Control Module suitable for a wide variety
of single, diesel or gas, gen-set applications. Monitoring an extensive number of engine parameters, the modules will display warnings, shutdown and
engine status information on the back-lit LCD screen, illuminated LEDs and remote PC.The DSE7420 MKII will also monitor the mains (utility) supply.
The modules include USB, RS232, RS485 and Ethernet ports as well as dedicated DSENet® terminals for system expansion.

Both modules are compatible with electronic (CAN) and non-electronic (magnetic pick-up/alternator sensing) engines and offer an extensive number of
flexible inputs, outputs and engine protections so the system can be easily adapted to meet the most demanding industry requirements.

The comprehensive list of features includes enhanced event and performance monitoring, remote communications & PLC functionality. Dual mutual
standby is now available on both the DSE7410 MKII & DSE7420 MKII using RS232 or RS485 communications.

The modules also feature SNMP functionality for connection to SNMP systems. The modules can be easily configured using the DSE Configuration
Suite PC software. Selected front panel editing is also available.

Common Key Features

. Advanced PLC functionality including multi-purpose PIDs . Latest ECU / ECM support for a wide range of engine
. Flexible inputs and outputs manufacturers
. DSENet® expansion support . IP65 rating (with supplied gasket) offers increased resistance to
. PC configuration using DSE Configuration Suite water ingress
. Multiple language support . Dual mutual standby between two generators for redundancy and
. Enhanced 4-line text display balancing of engine hours
. Integrated RS232 and RS485 ports providing Modbus RTU support . Multiple selectable configurations in one unit to suit changing
. Integrated Ethernet port providing Modbus TCP, SNMP v2c and in requirements
built web SCADA support. . Customisable module power-up & screen saver screens

. Data logging of up to 20 parameters
. Multi-level PIN protected front panel editor
. Manual front panel and automatic control modes

Product Documentation
053-191 — DSE7410/20 MKII Installation Instructions |P65 [:US
057-263 — DSE7410/20 MKII Operator Manual LISTED

057-262 — DSE7410/20 MKII Configuration Suite PC Manual

DEEP SEA ELECTRONICS UK DEEP SEA ELECTRONICS USA DEEP SEA ELECTRONICS UAE DEEP SEA ELECTRONICS INDIA
T: +44 (0) 1723 890099 T: +1 (815) 316 8706 T: +971 (0) 45910819 T: +91 20 68195900
E: sales@deepseaelectronics.com E: usasales@deepseaelectronics.com E: uaesales@deepseaelectronics.com E: sales@deepseaelectronics.com

W: www.deepseaelectronics.com W: www.deepseaelectronics.com W: www.deepseaelectronics.com W: www.deepseaelectronics.com

Deep Sea Electronics Ltd maintains a policy of continuous development and reserves the right to change Registered in England & Wales No.01319649
the details shown on this data sheet without prior notice. The contents are intended for guidance only. VAT No.316923457 055-203/01/25 (2)




DSEGenset® Data Sheet

DSE7410 MKII Auto Start & DSE7420 MKII Auto Mains (Utility) Failure Control Modules
Part Number: 7410-03 / 7420-03

DSE7410 MKII Manual / Automatic Start Controller Key Features Typical Applications
. 3 phase generator sensing with protection
. Manual starting / control by fascia button and automatic

starting / control by inputs and other functions

- Manual / Automatic Start

DSE7420 MKII Automatic Mains (Utility) Failure (AMF) Controller Key
Features
. 3 phase generator and mains (utility) sensing with protection i
. Manual starting / control by fascia button and automatic
starting / control by inputs and other functions.

. Automatic start and stopping of generator and transfer of load N [=]
based on mains (utility) availability i i ‘

. Open and closed transition available with option for synchronisation 3
when used with a CAN engine and DSE CAN AVR

Automatic Mains (Utility) Failure

Product Documentation
053-191 — DSE7410/20 MKII Installation Instructions |P65 c @ us
057-263 — DSE7410/20 MKII Operator Manual LISTED

057-262 — DSE7410/20 MKII Configuration Suite PC Manual

DEEP SEA ELECTRONICS UK DEEP SEA ELECTRONICS USA DEEP SEA ELECTRONICS UAE DEEP SEA ELECTRONICS INDIA
T: +44 (0) 1723 890099 T: +1 (815) 316 8706 T: +971 (0) 45910819 T: +91 20 68195900
E: sales@deepseaelectronics.com E: usasales@deepseaelectronics.com E: uaesales@deepseaelectronics.com E: sales@deepseaelectronics.com

W: www.deepseaelectronics.com W: www.deepseaelectronics.com W: www.deepseaelectronics.com W: www.deepseaelectronics.com

Deep Sea Electronics Ltd maintains a policy of continuous development and reserves the right to change Registered in England & Wales No.01319649
the details shown on this data sheet without prior notice. The contents are intended for guidance only. VAT No.316923457 055-203/01/25 (2)




DSEGenset® Data Sheet

DSE7410 MKII Auto Start & DSE7420 MKII Auto Mains (Utility) Failure Control Modules

Part Number: 7410-03 / 7420-03

Specifications

Continuous Voltage Rating

8V to 35V DC continuous

Cranking Dropouts

Able to survive 0 V for 100 ms, providing supply was at least 10 V before dropout
and supply recovers to 5 V. This is achieved without the need for internal batteries.
Backlight will not be maintained during cranking.

Maximum Operating Current

340 mAat 12V, 160 mA at 24 V

Maximum Standby Current

160 mA at 12V, 80 mA at 24 V

Charge Alternator Excitation / Fail Range

Number

OVto35V

DSE7410 MKII: 1
DSE7420 MKII: 2

Measurement Inputs

3 Phase + Neutral
DSE7410 MKII: Generator
DSE7420 MKII: Generator and Mains

Voltage Range

15V to 415 V Phase to Neutral
25V to 719 V Phase to Phase

Frequency Range

3.5Hzto 75 Hz

Resolution

1V

Accuracy

Number

+1 %

4

Measurement Inputs

3 Phase with Earth Fault
DSE7410 MKII: Generator
DSE7420 MKII: Generator or Load

Current Range OAto1A
OAto5A

Resolution 25 mA

Accuracy +1 %

Product Documentation

053-191 — DSE7410/20 MKII Installation Instructions
057-263 — DSE7410/20 MKII Operator Manual

057-262 — DSE7410/20 MKII Configuration Suite PC Manual

DEEP SEA ELECTRONICS UK
T: +44 (0) 1723 890099
E: sales@deepseaelectronics.com

DEEP SEA ELECTRONICS USA
T: +1 (815) 316 8706
E: usasales@deepseaelectronics.com

W: www.deepseaelectronics.com W: www.deepseaelectronics.com

Deep Sea Electronics Ltd maintains a policy of continuous development and reserves the right to change
the details shown on this data sheet without prior notice. The contents are intended for guidance only.
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T: +971 (0) 45910819

E: uaesales@deepseaelectronics.com
W: www.deepseaelectronics.com

Registered in England & Wales No.01319649

VAT No.316923457 055-203/01/25 (2)



DSEGenset® Data Sheet

DSE7410 MKII Auto Start & DSE7420 MKII Auto Mains (Utility) Failure Control Modules

Part Number: 7410-03 / 7420-03

Specifications

Number

6

Type

Negative Switching Digital Input (6), Resistive Analogue Input (6), Current Analogue
Input (4) and Voltage Analogue Input (4)

Digital Input Closed Voltage Threshold

Less than 2.1V

Digital Input Open Voltage Threshold

Greater than 6.6 V

Resistive Analogue Measurement Range

Input A: 0 Qto 240 Q
Input B & F: 0 Q to 3 kQ
Input C, D & E: 0 Q10 480 Q

Current Analogue Measurement Range

Input A, B, E & F: 0 mA to 20 mA

Voltage Analogue Measurement Range

Input A,B,E&F:0Vto10V

Analogue Resolution

1%

Analogue Accuracy

+2 %

Number

Number 8

Type Negative Switching Digital Input
Closed Voltage Threshold Less than 2.1V

Open Voltage Threshold Greater than 6.6 V

1

Type

Positive Switching Digital Input

Closed Voltage Threshold

Greater than 5.0 V

Open Voltage Threshold

Voltage Input Range

Less than 3.0 V

05V, 070V,

Frequency Input Range

5Hzto 10 kHz

Resolution 1Hz
Accuracy +1 %
Flywheel Teeth 10 to 500

Product Documentation

053-191 — DSE7410/20 MKII Installation Instructions
057-263 — DSE7410/20 MKII Operator Manual

057-262 — DSE7410/20 MKII Configuration Suite PC Manual

DEEP SEA ELECTRONICS USA

T: +1 (815) 316 8706

E: usasales@deepseaelectronics.com
W: www.deepseaelectronics.com

DEEP SEA ELECTRONICS UK
T: +44 (0) 1723 890099
E: sales@deepseaelectronics.com

W: www.deepseaelectronics.com

Deep Sea Electronics Ltd maintains a policy of continuous development and reserves the right to change
the details shown on this data sheet without prior notice. The contents are intended for guidance only.
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DSEGenset® Data Sheet

DSE7410 MKII Auto Start & DSE7420 MKII Auto Mains (Utility) Failure Control Modules

Part Number: 7410-03 / 7420-03

Specifications

Number

10

Type

1 Normally Open Volt-Free Contacts
1 Normally Closed Volt-Free Contacts
8 Positive Switching DC Output

Volt-Free Contact Output Rating

5A
8A,.

resistive at 30 V,
resistive at 250 V,

Positive DC Output Rating

Output A to B (Fuel and Start): 15 A at Emergency Stop input supply voltage

Output E to J: 2 A at module supply voltage

Operating Temperature

USB A 1 Data Storage Port
UsB B 1 Programming Port
DSENet® 1 Expansion Port
RS232 1 Modbus RTU Port
RS485 1 Modbus RTU Port
Ethernet 110/100 Ethernet Port
CAN 2 Fully Isolated Ports

ECU - Engine ECU / ECM
CAN - Configurable CAN Communication

-30 °Cto +70 °C / -22 °F to +158 °F

Storage Temperature

Overall (W x H x D)

-40 °C to +85 °C / -40 °F to +185 °F

250.0 mm x 189.0 mm x 50.5 mm / 9.85" x 7.43” x 1.99”

Type

Panel Fascia Mounting

Panel Cut-Out (W x H)

250.0 mm x 189.0 mm / 8.66” x 6.30”

Maximum Panel Thickness

8mm/0.3"

Product Documentation

053-191 — DSE7410/20 MKII Installation Instructions
057-263 — DSE7410/20 MKII Operator Manual

057-262 — DSE7410/20 MKII Configuration Suite PC Manual
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DSEGenset® Data Sheet

DSE7410 MKII Auto Start & DSE7420 MKII Auto Mains (Utility) Failure Control Modules

Part Number: 7410-03 / 7420-03

Related Products

DSENet®

DSEWebNet®

DSE2548 DSENet® LED Output Expansion Module 2548-01
DSE2520 MKII DSENet® Remote Display Module for DSE7420 MKIl 7320-03
DSE2510 MKII DSENet® Remote Display Module for DSE7410 MKII 7310-03
DSE2157 DSENet® Output Expansion Module 2157-01
DSE2152 DSENet® Analogue Output Expansion Module 2152-01
DSE2133 DSENet® RTD/Thermocouple Input Expansion Module 2133-01
DSE2131 DSENet® Ratiometric Input Expansion Module 2131-01
DSE2130 DSENet® Input Expansion Module 2130-01

DSE890 MKII DSEWebNet® Gateway

0890-04

Product Documentation
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DSEGenset® Data Sheet

DSE7410 MKII Auto Start & DSE7420 MKII Auto
Part Number: 7410-03 / 7420-03

Environmental Testing Standards

Mains (Utility) Failure Control Modules

BS EN 61000-6-2

EMC Generic Immunity Standard for the Industrial Environment

BS EN 61000-6-4

BS EN 61010

BS EN 60068-2-1

EMC Generic Emission Standard for the Industrial Environment

Safety of Information Technology Equipment, including Electrical Business Equipment

Ab/Ae Cold Test -30 °C

BS EN 60068-2-2

BS EN 60068-2-6

BS EN 60068-2-30

Bb/Be Dry Heat +70 °C

Ten sweeps in each of three major axes
5Hzto 8Hzat +7.5 mm,
8 Hz to 500 Hz at 2 Gn

Db Damp Heat Cyclic 20/55 °C at 95% Relative Humidity 48 Hours

BS EN 60068-2-78

BS EN 60068-2-27

Three shocks in each of three major axes
15Gnin 11 ms

Cab Damp Heat Static 40 °C at 93% Relative Humidity 48 Hours

BS EN 60529

IPB5 - From the front of the module when installed into a control panel (Integrated Gasket)

Product Documentation
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DSEGenset® Data Sheet

DSE7410 MKII Auto Start & DSE7420 MKII Auto Mains (Utility) Failure Control Modules

Part Number: 7410-03 / 7420-03

DSE7410 MKII DSE7420 MKII

1t02 DC Supply 1to2 DC Supply

3 Emergency Stop 3 Emergency Stop

4 Fuel 4 Fuel

5 Start 5 Start

6 Charge Alternator 6 Charger Alternator

7 Not Applicable 7 Not Applicable

81013 Digital Outputs 81013 Digital Outputs

14 t0 20 Analogue Inputs 14 to 20 Analogue Inputs

211023 Magnetic Pick-Up 211023 Magnetic Pick-Up

24 10 26 Engine ECU/ECM 24 t0 26 Engine ECU/ECM

27 to 29 DSENet® 27 to0 29 DSENet®

30to0 32 Configurable CAN 30to 32 Configurable CAN

33 to 34 Normally Closed Volt Free Output 33t0 34 Normally Closed Volt Free Output
3510 36 Normally Open Volt Free Output 35 to 36 Normally Open Volt Free Output
37 to 40 Generator Voltage Sensing 37 to0 40 Generator Voltage Sensing

41 to 44 Not Applicable 41 to 44 Mains (Utility) Voltage Sensing
4510 50 Generator Current Sensing 45 to 50 Generator/Load Current Sensing
51 to 58 Digital Inputs 5110 58 Digital Inputs

59 to 61 RS485 59 to 61 RS485

Product Documentation

053-191 — DSE7410/20 MKII Installation Instructions
057-263 — DSE7410/20 MKII Operator Manual
057-262 — DSE7410/20 MKII Configuration Suite PC Manual

DEEP SEA ELECTRONICS UK
T: +44 (0) 1723 890099
E: sales@deepseaelectronics.com

W: www.deepseaelectronics.com

DEEP SEA ELECTRONICS USA

T: +1 (815) 316 8706

E: usasales@deepseaelectronics.com
W: www.deepseaelectronics.com

Deep Sea Electronics Ltd maintains a policy of continuous development and reserves the right to change
the details shown on this data sheet without prior notice. The contents are intended for guidance only.

DEEP SEA ELECTRONICS UAE

T: +971 (0) 45910819

E: uaesales@deepseaelectronics.com
W: www.deepseaelectronics.com

Registered in England & Wales No.01319649
VAT No.316923457

cus

LISTED

IP65

C€

DEEP SEA ELECTRONICS INDIA
T: +91 20 68195900

E: sales@deepseaelectronics.com
W: www.deepseaelectronics.com

055-203/01/25 (2)



DSEGenset® Data Sheet

DSE7410 MKII Auto Start & DSE7420 MKII Auto Mains (Utility) Failure Control Modules

Part Number: 7410-03 / 7420-03

220.0 MM
i i 8.66 "
Technical Drawing : !
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Connection Label
33 34|35 36|37 38 39 40| 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58
Cc ?\va L1 L2 L3 N |/L1 L2 L3 N 513;513 A BCDETFGH
£k _R_R
t_d V1 V2 =y
DC Supply : 8-35V, 0.5A max
DC Outputs : 24V, 15A(4-5) 2A(8-13)
DC Inputs : 30V max
Volt-free Outputs : 250Vac, 8A
RS232 AC vgletzgeulr?:ufs . 600Vac 50/60Hz 1-3PH %
AC Current Inputs : 5A, 50/60Hz 1-3PH
Charge Alternator : 30V, 2.5W max
Magnetic Pickup : 70V,10kHz max
Analog Inputs : 10V max
Comms Port : 5V max
U:l Made in UK
C.) c € A 020-102,5 .e.
OTHER
- -— -—
i = o o - ag | Eou | )| caw
- + A B E F G H J L ABCDEF + —SCR|H L SCR(B ASCR|[H L SCR
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Refer to PIN out description charts for connection information on the operating mode controller is configured for.
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