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Description

Simplex LBD Load Banks are a special form of
stationary, resistive, forced air-cooled load bank
which utilizes the air outflow of an engine ra-
diator for cooling of the resistive load elements.
This application recovers and uses the volume
and velocity of air exiting the radiator and real-
izes in load bank design the advantages of re-
duced size, complexity and cost. It may appear
incongruous that “hot air” from the radiator is
used for “cooling.” However, “hot” and “cold”
are highly relative in this case. The air exhaust-
ing from the radiator and entering the load bank
may be as hot (or cold) as 180°F. However, the
load elements are heated to an average of
700°F, and, most impor-
tant, the air volume and
velocity is very high rela-
tive to the heat energy be-
ing dissipated by the load
bank. Consequently, the
critical value of “air tem-
perature rise” is limited to
a conservative nominal
100°F. Despite an appar-
ent “hot” environment,
LBD Load Banks actually
operate “cooler” than
comparably rated load
banks with integral cool-
ing fans which are in-
stalled in the relative
“cold.”
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Simplex LBD Series Load

Banks are intended for use

with water cooled engine

generator sets which are

equipped with unit

mounted radiators. Simplex
LBD-R Series are used with remote ra-
diators. The essential consideration for installa-
tion of an LBD Load Bank is only that it be lo-
cated somewhere within the radiator air outflow.
Installation is simple and adaptive to site/system
conditions. The load bank can be installed in nu-
merous ways, including direct bolted attachment
to the radiator, mounting within an air duct, wall
mounting over the air outflow opening, indoors

(Up) LISTED
This product has earned

the UL Listing Mark.

or outdoors. Since the load bank design is adap-
tive to varying site conditions, Simplex LBD Load
Banks are ideal for after market retrofit. Many ac-
cessories are available from Simplex to simplify
installation.

An LBD Load Bank uses the power output of the
generator to yield the tangible benefits of increased
reliability and improved performance of the gen-
erating system.

Applications

* Reliability Exercise and testing of standby gen-
erator sets to assure readiness and eliminate
the negative effects of both prolonged standby
and of no-load exercise.

* Base load leveling to eliminate the deleteri-
ous effects of low load operation: manual ap-
plication or fully automatic in response to dy-
namic load demand.

* Automatic protection against generator re-
verse power and motoring of prime mover
by power regenerated by inertial loads.

In order to afford the engineer and buyer the
greatest application flexibility, Simplex has de-
signed the LBD Load Bank product line to per-
mit virtually any kilowatt capacity up to 1000KW
to be specified. The load bank may be speci-
fied for application at any common 50, 60 or 400
Hertz AC voltage. Simplex LBD Load Bank de-
sign is highly standardized and includes many
features and capabilities to permit broad appli-
cation within the framework of a standard prod-
uct. Many options are available to suit additional
individual requirements.
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Features —
—

* This product has earned the UL Listing Mark * Install at any point —
—

* Simplex Pow'r-Rod Load Element (UL Recog- within radiator air

nized Component, totally enclosed, sealed and outflow

weatherproof) - see page 4 * Install indoors or outdoors
» Comprehensive branch circuit fuse protection * Many installation accesso- E

- see page 4 ries available —

[~
* Magnetic contactor control of load * Galvanized steel construc- =
* Multiple step load configurations tion =
* 150C XLP insulated power wiring * Automatic over temperature
protection

» Power terminal block with standard size pres-

sure terminals for common building wire * Control components separate

. and isolated from load elements
* Local or remote control available

* Manual or automatic control available
* 120V control circuits

 Continuous duty
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Pow'r Rod
Load Element

o\

Simplex LBD Series Load Banks utilize the Pow'r
Rod Load Element (UL Recognized Component,
totally enclosed, sealed and weatherproof). Con-
siderations of personnel safety and equipment du-
rability dictate the use of totally enclosed load ele-
ments in a radiator airflow cooled load bank. In
this application the load bank will be installed in
front of the engine radiator where the load elements
are visible and within reach of personnel and ex-
posed to the weather. The elements will be sub-
ject to mechanical stresses and airborne contami-
nation by the radiator air blast. The Pow'r Rod ele-
ment consists of a nickel-chromium resistance wire
which is electrically insulated and sealed within a
metallic sheath. Since the element is electrically
dead on the outside, it reduces the hazard of elec-
tric shock to personnel and eliminates the danger
of short circuit of the elements by foreign object
penetration. The element is unaffected by rain and
by airborne dirt and oil. Since the element is es-
sentially a solid metallic tube, it is extremely rug-

Advantage of Simplex Pow’r Rod vs. Open-Wire Elements

POW’R ROD

Totally enclosed conductor, eliminates
shock hazard.

Totally enclosed conductor, eliminates
short circuit hazard.

Totally enclosed design, elements
unaffected by adjacent elements.

Sealed design is weatherproof.

Rugged metallic sheath unaffected by
engine and air blast vibrations. Ideal
for portable gensets.

High temperature design with great
overtemperature tolerance retains
mechanical integrity when overheated.

Enclosed conductor is protected from
airborne oil and crud.

OPEN-WIRE ELEMENTS

Exposed conductor, a shock hazard to bystanders,
curious children.

Exposed conductor can be short circuited by foreign
objects or by the breakage of an adjacent element.

Open design elements can short to adjacent ele-
ments if proper spacing not maintained. Concerns
with engine vibration, overheating, fatigue.

Open design requires external weatherproofing,
should not get wet.

Delicate design using fragile ceramic insulators and
bushings subject to breakage.

Open wire designs deform and stretch when subject
to overheating.

Any contaminants in the airflow can accumulate on
the open wire coils causing hot spots, corrosion,
short circuits.

Branch
Circuit Fuse
Protection

Ll

LOAD BANKS MUST HAVE BRANCH CIRCUIT
FUSE PROTECTION OF THE LOAD ELEMENTS.
A LOAD BANK WITHOUT FUSE PROTECTION
AS DEFINED IN THE NEC IS A SAFETY AND
FIRE HAZARD.

All Simplex load banks are built-up in fused
branch circuits of not more than 70A each. All
wiring and devices within the branch circuit are
rated in accordance with the fuse rating.

Simplex virtually eliminates the danger of short
circuit of the load elements and consequent

ged and will not fatigue from engine or air-blast
vibrations and will not sag or stretch if overheated.
The element sheath material is "incolloy," a rust-
proof nickel alloy with a very high temperature rat-
ing (1600°F). The element does not require a cool-
down period.

Features

* Totally enclosed element, eliminates shock
hazard

* Sealed, unaffected by weather and airborne
oil/dirt

* Rugged metallic housing unaffected by vi-
bration

* Requires no cooldown

* Long life, rustproof

* UL Recognized Component

terminal

Magnesium oxide
electrical insulator,
thermal conductor

Nickle-Chromium
resistance wire

Totally enclosed design,
incolloy (nickel alloy)
sheath 1600°F rating,
corrosion-proof smooth
round tube (<.5"D)
reduces air resistance
and back pressure

catastrophic damage to the load bank and the
installation, through the use of discrete branch
circuit fusing of the load elements

* Fuse protection scheme per NEC 110-9, 110-
10, 230-98

* UL Listed Class-T, CSA HRC-1 Fuses

* 200,000 A.I.C. current limiting

* Single element, very fast acting

* Discrete circuit design, 70A maximum per
fuse
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Simplex LBD Series Radiator Airflow Cooled
Load Banks are of a modular-building block
design which enables Simplex to build-up a load
bank, from stock modular parts, to exactly match
your radiator or duct dimensions. Mounting
adaptors, feet and outflow guards are also avail-
able from stock.

2" Mounting 2" Mounting
Adapter or A Adapter or
3" Mounting 3" Louvered
Channel Exhaust

CONTROL SECTION
- | Removable Access Panel
to Control Devices

Cool Air Hot Air
Intake Exhaust
—_—
Em—— Em——
_— E——
LEFT SIDE VIEW
CALCULATING DEPTH
CAPACITY DEPTH “A”*
less than 50KW 10"
50-150KW, 480V 10"
150-350KW, 480V 20"
50-200KW, 208V 20"
200-350KW, 208V 20"
350-800KW 30"

* Does not include Mounting Adaptors,
Mounting Channel or Exhaust Louver.

CALCULATING WIDTH

Total Width = Opening Width + 2"
+ Control Section(s) Width*

* 10" x 24" Control Section Width = 9.355"
20" x 24" Control Section Width = 11.355"
20" x 48" Control Section Width = 13.355"

(In some applications, a control section may be
required on both sides.)

The control section's standard location is on the
left side, but it may be ordered on the right side.

A control section may be required on both sides
in some applications.

LOAD ELEMENT SECTION
Removable Access Panel to
Load Elements & Temp. Switch

Load Bank
Airflow Opening 8
Equal to Radiator
c— or Duct Opening
% (or larger if needed)
— r
[a—

Minimum 16" x 16"

f— =
— 1" lli) [~
!
FRONT VIEW
DIMENSIONS KEY
A B C D E
10" | 24" 8.5" £S5, .855"
20" | 24" 10.0" 8.075" 1.355"
20" | 48" 12.0" 10.075" 1.355"

REMOTE CONTROL PANEL

w H D
A 15" | 15" | 10"
B 24" | 24" | 12"

Dimensions &
Calculations
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Installation

Load
Option A Bank
Attachment Flange —

o

Simplex LBD Series Load Banks can be in-
stalled at any point within the radiator air out-

flow, either indoors or out.

1. Installed on engine radiator.
Hot air exhaust through duct to outdoors.

Flex Sheet
Trans- | Metal Exterior
ition Duct / Wall
Air Outflow
_~" Opening
->
—2 Airflow
-

Power Conduit

i~ Option B

Mounting Feet

— Isolator by
Others
3. Installed within radiator air exhaust duct.
Flex |Sheet| Load [Sheet
Trans- |Metal Bank Metal -
Option A ition | Duct Duct wgﬁnor
Flange ) /
A
EI Air Outflow
Opening
—>
—2 Airflow
- >
Power —F— | )
Conduit Option B
Mounting Feet

5. Wall mounting to exterior wall on the inside.

Option A
FI I
Flex Sheet Load F|::1§;‘?;:-‘a
Trans- Metal Bank Wall Mounting
Option A ition Duct
FI.
ange | | Exterior
Wl
Air Outflow
- Opening
-
—>
—> Airflow
—
Power
Conduit ol

s —> Airflow
j —

Mounting accessories and outlet screens,
guards, and louvers are available as options.

2. Installed on engine radiator.
Hot air exhaust directly to atmosphere.

Option A Load
Attachment Flange Bank

Option C
Outflow Guard
(louver panel shown)

—
—> Airflow
—

E Power Conduit
] Option B
ing Feet

4. Plug-mounted within radiator air exhaust duct.

With separately mounted control unit.

Flex Sheet Metal Duct Wiring/Conduit

Trans- Plug mounted [— to control unit
ition ther:
load module installed by others
on top of duct Exterior

Wall

Air Outflow
|~ Opening

—>
—2 Airflow
—

Load Bank Control
[N\— Unit mounted on
adjacent wall

Power —1
Conduit

]

6. Wall mounting to exterior wall on the outside.

Option A
Flex Sheet Flat external
Trans- Metal ange for Option C
ition Duct Wall Mounting oﬂtflow Guard

(Louver Panel

/ shown)

=8/

- Power
LA Conduit
Air Outflow
Opening
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A. Load Bearing Flanges

Load bearing attachment flange for either inlet or outlet side
for mounting to radiator, or to sheet metal duct.

Straight Flange

[s]

O O O O ©o

O O o o

o

[s)

O O O O ©o

o

Flat Inside Flange

Load bearing attachment flange, for wall mounting, for inlet or out-
let side of load bank, forindoor or outdoor installation of load bank.

Exterior Wall Mounting

0O _O0 o0 o0 o o
o o
o o
o o
e e —

Airflow Airflow © o
o o
o o

O o o o o o

B. Adjustable Feet

Adjustable mounting feet for floor mounting, or
mounting to extension of engine base

_——

Adjustable
Height

A—

Interior Wall Mounting

A

Engine
Base

Flat External Flange
for Wall Mounting

EngineBase Floor !
Mounting Mounting

C. Outflow Guards

Outflow guards for air outlet side of load bank to guard against contact with hot
surfaces and/or to provide weather protection

O O O

O O ©O
q

O o0 _o_ o

o

[o]

O O O

[0}

O|
O O O ©

[<]

Screens

O O O O O O

O O O o ©o

Louvers: Fixed,

Mounting

Accessories

Gravity or Motorized
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Sample
Specifications

Engineer’s Specification for
Engine Radiator Airflow
Cooled Load Bank

Options in the specifications are italicized within parenthe-
ses. Blanks are provided in section 1.4, Ratings, for the addi-
tion of specific rating values.

1. GENERATOR LOAD BANK

1.1 General: An engine radiator airflow cooled, resistive load
bank is required for permanent, on site installation as a com-
ponent of a standby engine generator system. The load bank
shall be designed for (remote, local), (automatic, manual) con-
trol. The load bank shall bear the listing mark of Underwriters
Laboratories (UL Listing).

1.2 Installation: The load bank shall be installed within the
air outflow of the engine unit mounted radiator and shall be
cooled by the radiator airflow. The load bank may be installed
by one of the following methods:

1.2.1 Bolted attachment to radiator with duct and flex cou-
pling to air outlet in wall.

1.2.2 Installation within air duct; flex transition to radiator and
solid duct transition to air outlet in wall.

1.2.3 Bolted attachment to interior wall with duct and flex cou-
pling to radiator.

1.2.4 Bolted attachment to exterior wall over air outlet. Load
Bank should be weatherproof for this installation.

1.3 Electrical Connection: Power source to load bank con-
nection is 3-phase, 3-wire plus ground. Additional control wire
connections for remote control as required.

1.4 Load Bank Rating:

1.4.1 Capacity: __ KW, 1.0 p.f.

1.4.2 Load Steps (5, 10, 20, 25, 40, 50) KW load step resolution
1.4.3 Voltage: V AC, 3-ph., 3-W

1.4.4 Frequency: (50, 60, 400) Hertz

1.4.5 Air intake temperature: 155°F max (radiator air outflow)
1.4.6 Airflow requirements: Radiator air outflow

1.4.7 Duty Cycle: Continuous
1.4-8 Air temp. rise: 100°F, nominal
1.4.9 Air back pressure: .25-.50" water column

1.5 Load Bank Design

1.5.1 General: The load bank shall be a completely self-con-
tained unit which includes all resistive load elements, load
control devices, load element branch circuit fuse protection,
main load bus and terminals, control terminals, system pro-
tection devices and NEMA enclosure of required type.

1.5.2 The load bank shall be the manufacturer's standard prod-
uct that has been investigated, tested and listed by Under-
writers Laboratories as a system for the purpose intended.
Simple assemblies of listed parts that are not system UL listed
shall not be acceptable.

1.5.3 Enclosure: NEMA type (7, 3R), galvanized steel, unit
construction, consisting of a power section, for installation
and wiring of the load elements and a control section for in-
stallation and wiring of control components. The control sec-
tion is to be physically and thermally isolated from both the
hot load elements and the heated airflow. Mounting adaptors
suitable for the installation method selected shall be supplied
with the load bank. The exhaust of the load bank shall be
screened and, if installed outdoors, louvers shall be provided.

1.5.4 Load elements: Load elements shall be UL listed, la-
beled or recognized, totally enclosed, sealed and weather-
proof with an electrically grounded outer sheath such that the
element can not be electrically short-circuited by external for-
eign objects and personnel are protected against accidental
electrical shock. Elements shall be individually replaceable.
Open wire type elements in which the electrically live conduc-
tors are exposed and which can be short circuited to each
other or to ground by foreign objects or by the breakage of
an element or an element support shall not be permitted.

1.5.5 Load element short circuit protection: Branch circuit
fuses, per each 50KW load branch circuit. Fuses shall be
200,000 A.1.C current limiting type.

1.5.6 Load control: One magnetic contactor per each fused
branch circuit.

1.5.7 Load bank power wiring shall be 150°C insulated.

1.5.8 Main terminals: Barrier type power terminal block with
compression type terminal to accept stranded building wire.
Provide chassis ground stud with compression type terminal.

1.5.9 Control wiring shall be 105°C insulated.

1.5.10 Control power shall be derived internally from the main
load bus. Control and protective circuits shall operate at 120V
via control power transformer or line-neutral circuit and shall
be fused.

1.5.11 System protection: The load bank shall include a com-
prehensive protection system to protect against overheating.
The system shall function to disconnect the load elements
from the power source and activate an alarm upon sensing an
exhaust air temperature greater than 300°F.

1.6 (Local, Remote) Control Panel

1.6.1 A NEMA (7,3R) control panel for (automatic, manual)
operation shall be provided. The panel shall include:

1.6.2 Control power on-off pushbuttons

1.6.3 “Normal operation” indicator lamp
1.6.4 Master load control switch

1.6.5 Load step control switches

1.6.6 “Cooling failure” alarm indicator lamp
1.6.7 Remote control panel shall be UL listed.

1.7 Warranty: The load bank shall be supplied with a 2-year
manufacturer's warranty which covers all materials and ser-
vice labor. The manufacturer shall demonstrate the availabil-
ity of factory service technicians in support of the load bank.

1.8 Start-up Service: The load bank manufacturer is to pro-
vide one day start-up service of the load bank, on site, after
the load bank has been installed and connected.

1.9 Qualifications of Load Bank Manufacturer

1.9.1 The load bank shall be a product of a firm regularly
engaged in the design and manufacture of generator load
banks.

1.9.2 The load bank manufacturer shall demonstrate at least
five years experience with at least twenty-five successful in-
stallations of load banks similar or equal to the load bank
specified herein.

1.9.3 The load bank for this application shall be a Simplex
LBD Series as manufactured by Simplex, Inc. 1139 N.
MacArthur Blvd., Springfield, lllinois 62702, 800-637-8603

ADD THE FOLLOWING SECTION TO PROVIDE FOR LOAD
BANK OPERATION AS AN AUTOMATIC LOAD REGULATOR
TO MAINTAIN A PRESET LOAD LEVEL

1.10 Automatic Load Bank Controller

1.10.1 The load bank is to be equipped with an automatic
controller which will be activated when the load bank mode
control selector switch is placed in the “automatic” position.

1.10.2 In automatic mode, the load bank is to be on-line and
continuously operative whenever the power source runs. The
load bank shall provide a component of the total power source
load and shall be automatically variable in response to dy-
namic total load demands upon the power source.

1.10.3 The automatic controller shall include control logic,
solid-state sensors and time delays which shall act to apply/
remove load bank component in multiple steps in response
to dynamic output of the power source.

1.10.4 The automatic controller shall function to maintain to-
tal load upon the power source within a preset bandwidth by
adding load bank load component as external load compo-
nent drops and removing load bank component as external
load rises.

1.10.5 The automatic controller shall sense load (amperes,
kilowatts)

1.10.6 Full manual control of the load bank shall be restored
when the mode selector switch is placed in the “manual” po-
sition.

1.10.7 The automatic controller shall include a solid-state load
sensor with level and time delay adjustment and output con-
tacts for each load step. A current transformer for external
installation shall be provided.
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