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About This Operations Manual

Radian Research, Inc. makes no warranty on the accuracy of the information contained in this Operations
Manual and accepts no liability for its use.

The information contained in this Operations Manual remains the property of Radian Research, Inc. It is
provided in good faith for the operation and servicing of this Radian Research, Inc. product. We reserve
the right to take legal action where this information is divulged to third parties without our written consent
or in circumstances that may cause us commercial harm.

The operation of this equipment requires training and experience in electric meter testing. The information
in this Operations Manual is designed to supplement existing knowledge and experience already attained
and practiced by journeyman-level meter test technicians. Novice meter test technicians should not
attempt to operate this equipment without first gaining the basic knowledge of meter testing and the
application of meter testing equipment from a certified training course.

Copyright © 2012 Radian Research, Inc.
Radian Research reserves the right to change any information in this document without notice.
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About This Operations Manual

The RB2X BantamPlusPortable Test System is designed as a stémmemeter
test system. Aie product functionalitycan beextended through use of optional tesi
adapters (see sectidrl) to accommodatdifferent meter and CT teapplications.

Use thismanualfor theRB-2X Bantam Plu$’ortable Test Systeto perform the
tasks shown below.

)l

1
1
1
1

TestMeter Accuracy

Perform a Standards Compare.

Edit Meter Test Forms and Assi@peratorProfiles
Read results

Transfer Meter Measurement data to an external controller

1.0 Product Introduction and Specifications

This chapteprovides an intrduction to the RB2X Bantam Plu$ortable Test
System andontains the following sections:

1.1 ProductOverview

1.2 OptionalAccessories

1.3 Product Features

1.4 Safety Information

1.5 Specifications

1.1 Product Overview

The Radian Research, IigantamPlusPortableTest Systenis designedor fast
and accurateeding of electricity metersThe Bantam Plusombines advanced
capabilitiesof an automated meter socket, #ueuracyof a Radianreference
standardhs well as the embedd®dinboardautomated test softwate providea
lightweight, easyto-usetest system
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TheRB-2X BantamPlusPortable Test Systenonsists othemain components
shown belowin Figurel.

Automated Meter Test Socket

W{Syaz2Nlt NEQ |
Visible Light optical sensor

Interface panel to access

external sSensors, Computer { ¢ PR =
il Y@ & ®

peripherals & options. ; .
Powcn o ol01 ¥ S

53 %‘*jj“a E=UE A

Bantas Portable Test System

Touch Screen colalisplay

ZI>1-Io]> =]

Status Indicators

Sound control keyboard

() > @ Voltage
[ © Current
S S O Pulse
AT RRRERR

Figure 1 RB-2X Bantam Plus Portable Test System
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1.2 Optional Accessories

Optional accessoriemnd routine maintenance kdse available for the Bantam Plu
these include the following

RBMSA Meter Socket Safety Powekdapter
Simply pull the meter and insert the safe
adapter into the exposed meter socket.
Adapterfaceplatevoltage banana sockets
provide easyccess tservicevoltage

RBMTA Meter Test AdapterAn assembly that
plugs intothe Bantam Plumeter socket
and delivers voltage and curre(20 Amps
max)to the metertest socket(see gction
4.2.2)

RBMTABN Two further optional Meter Test Adapter
cables are available each terminatedth
4 mm banana plugs (RBTABN) and
RBMTA-DB Duckbill adapter§RBMTADB)

RBFPC RB2x Field Power Cablan eight foot
length ofthree core cable terminated witl
alligator clipsand banana plugs to

connect to meter socket service volts.

RBIRDS IR /Visible LED/Laser Disk Sensor, Ban(
Mount The most versatilthree in one
meter pulse sensa@ssembly enables
meters to be teed in thesocket.

RBOPTOCOM OPT@OM Optics Kit Port 1Used for
metersthat requirecommunication via
Optacom interface.

5-15 944018.3 Bantam Plus Operations Manual
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RBMOUNT Frame mount for Mechaoal meter
orientation andwall mount capability
SeeXection 2.2.1for assembly and use.

RBMECH 90 Degree Adapter for mechanical mete

RM-1S The RMLS Remote Reset Switdh a
normally-closed push button switchilhe
pushbutton has a tactile feel to provid
instantaneous feedback of  switch

actuation.
RBMAG Magnetic Mount Optics Kit
RBBPH Back Pack carry harnessee Section.3.0
RBBAG Nylon Accessories Bag 12(1) x 8(h) x 5(4
inch.
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RBKYZIO

Advance 1/0 KYZ Breakout Cable
Connects to Bantam Plus KYZ port.

RBBARCODE

Serial Barcode Scanné€ollect Meter
Faceplate information and run meter tes
automatically from a barcode scanner.

RBSCA

RB2x to RD2x StandardsCompare
AdapterUsed to interface with an
external RD for calibration purposes.

SeeSection 8.3.4or details on using the
RBSCA for Standard Compare function.

RBSMK

RB2x Socket Maintenance Kontains
pack of six field replacemeabcket
assemhks and one Torx drive

RBSCRN

RB2x Replacement Screen Shield
Damaged or badlgcratched screen
protectors are field replaceahle

RBTSBR1

Test Switch Interface Adapter with
Burden and Ratio Testingn adapter that
plugsinto the Bantam meter socket.
Provides access to clamp probes and
direct secondary curreffior CT
measurement

RBTSJ

Test Switch Current Jumper Kit

10
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1.3 Product Features

1.3.1 RB-2X Portable Test System

TheRB-2X Bantam Plu$ortableTest Systenoffers the following features:

T

= =4 =4 4 A8 A

= =

Integrated automated metestsocket.

Integrated pulse sensor.

3 Phasédest CurrenOutput 0.1 to 50 Amps

Phase control: i 359.95 in 0.05 steps.

Synthesized Voltag®utput 69 V to 480 V

Integrated PC controller runnirfinboardsoftware

Supported Meter FormslS, 2S, 3S, 4S, 5S, 6S, @3ectronic) 9S, 10$
12S, 13S, 14S, 15S, 16S, 25S, 268S, 29S, 35S, 36S, 45S, 46S, 56S, 66S
Optional CT, Burden testing.

Lightweight

1.3.2 RB-2X Embedded Winboard Software

TheRB-2X WinboardAutomatedsoftware isused tarun tests, assign sensosst
meter form test sequences amew and store test results. TR8-2X Winboard
Automated Softwareffers the following features:

T

= =4 =4 4 A4 - -9

Touch Screen interface

USB and Ethernet Interface

CreatéEdit test sequences for meter forms

Align Optics

Standards Compatest routines

Storage capacitig limited by the installe®0GBytesolid statéharddrive.
Create/Edit test reports

Maintain customer records

11
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1.4 Safety Information

Review the information in this section to avoid injury and prevent equipment
damageThe Bantam Plus was designed with safety in mind. Th& RBocket will
not energe unless a meter st installed.An Interlock switch will disable the
sourceshoulda meter inadvertently nemoved from the socket.

1.4.1 General Safety Summary

A WARNING

1

T
T

The operatiorof this equipmentequres training and experienoe electric
meter testing. The information in thsanualis designed to supplement
existing knowledge and experience already gtdiand practiced by
journeymanlevel meter test témicians. Meter &chnicianglassified as
beginnershould notattempt to operate this equipment without first gainin
the basic kowledge of meter testing and the application of meter testing
equipment from a certified training course.

Operation of this equipment involves high voltagkvays wear the
appropriate personal protective equipmentfafidw all safety precautions
specfied for high voltage activities

Follow proper grounding techniques when using this equipment.

Follow all safety guidelines contained in thinual

A CAUTION

T

=a

Do notuse this equipment for any page other than for which it was
designed.

Do not operate the equipment outside of the environmental conditions
specified in thisnanual

Do not operae this equipment with covers or panels removed.

Keep equipment surfaces clean and dry.

Handle theRB-2X Bantam Plu$ortable TesBystemwith care; it is a
precision instrument.

12
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1 Inspecttheequipmenbefore each use. Do not use the equipment if dama
observed.
1 Use only cables provided by RadiBesearch, Inc.

1.4.2 Symbols Found on the Equipment

The following safety symbols appear on RiB-2X Bantam Plu$?ortable Test
System

Danger of electrical shock.

Operations Manual

ﬁ Warning: Refer to

1.4.3 Conventions Used in this Operations Manual

The following conventions are used in tRiperations Manudb highlight important
information

ii Indicates an imminently hazardous situation that
WARNING can result in death or a serious injury.
i: Indicates a potentially hazardous situation that
CAUTION can result in an injury or equipment damage.

Indicates important information you should review
\VV Note _
before proceeding.

13
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1.5 Specifications

1.5.1 RB-2X Bantam Plus

Operational

Supply voltage

90 to 300VAC, 60 Hz

Test current

0.1A to 50 A (limited to ® Amp when using optional RB
MTA test adapter)

Phase 0 ¢359.95
Accuracy RB-20: 0.04%, RB21: 0.02%
Physical
Size Height 12.6in (320 mm)
Width: 10.2in (260 mm)
Length 20.4in (520mm)
Weight 301Ibs (1429Kkg)
Warranty 2-year warranty against defects in material or workmansh
care plansare availabldéo extend warranty
Electrical
Protection Line power 5 A Breaker

Environmental

Temperature range

110°t050°C (4°to122F)op er at PtodP C,(4°%0 2
158 F) Storage

Relative humidity

51 95%non-condensing

Shock and vibration

Any which is nondestructive

Water resistance

IP20

Supplied Cable

Length 10ft RB-SPC Shop Power Cable & RBPC Field Power
Cable terminated with alligator clips
Cabletype Two wire plus safetground

14
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1.5.2 RB-2X I/0O Connection

Thel/O connection panel contains three different connectors, each suited to a
particular type obpticsfor external meter test

Pulse Port 2 is shared between the onboard sensor
V NOTE and any external sensor connected to Port 2.

The onboar d 29 efacwmny defadltP o r t

sensor for the factory default test sequence unless

the test sequence is changed to reflect Optics Port

1 or Port 3. The factory default sensor port can be
changed within the Administration application.

Port 1

Is reserved for a@ptocont Optics (Model RB
Optocom) cable. Optoom Opticsallowsthe operatorto
not only detect pulses from solid stateters, but also
allows the operatdo program the metevithout

changing the optical heatbptocom is a registered trade mark ¢
Optocom Corporation.

Port 2

A REDEL® connectolis reserved fopbptical accessorie
includingmagnetic mount and band mowpticssuch
as the RBMAG and RBIRDS

Port 3

A BNC connector reserved for an optional clgkitch
adaptelRB-CLICK or an optics sensor with BNC
termination such as RNIH or RM-1Hv. The BNC
connector is also used when conducting a standards
compare test.

AUX

The AUX port is designed for connection to optional socke
adapters including theB-TSBR1 CT Ratio & Burden
adapter.

15
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Advanced 1/O

This connector is assigned for testing meters Wit

(Model RBKYZ10). The Advanced I/O connector provides
many capabilities for the testing of solid state meter. It car
accommodate up to skorm A contact inputs or four Form |
and two Form A contact inputs. For outputs, it bas
programmable output allowing 0.01 to 40 seconds betwee
contact transitions @ha quantity of pulses (1 #094) to
output. In addition two outputs can be software set high ol
low. There is also an unregulated 12VD@put. The
following illustration depicts the connection diagram of the
advanced 1/O connector.

INPUT INPUT INPUT INPUT
| Fom A or C | I FormAorC | | Form C | | Form C |
z4 K4 Y4 Z3 K3 Y3 z2 K2 Y2 V4 K1 Y1

13 12 11 10 ] 8 7 8 5 4 3 2 1
25 24 23 22 21 20 19 18 17 16 15 14

......?O

N.0.3 K NO3 NO.2 K N.O.1 z6 Ké z5 K&

ol QUTPUT OUTPUT OUTPUT INPUT INPUT
User Ctrl User Curl Form A Form A

e Programable

101010

A serial port used foexternalperipheralsand options
including bar code readers.

USB

Two USB connectors are available for use with peripheral
including memory drives, remote keyboard or mouse,
wireless adapters, etc.

Ethernet

10/100 Ethernet conngon that can be used to connect the
Bantam Plus to a local area network.

16
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2.0 Operation Preparation

This chapteprovides information on preparing to use y&B-2X Bantam Plus
Portable TesBystem andontains the following sections:

2.1 Getting Started

2.2 Operational Considerations

2.1 Getting Started

2.1.1 Thank You for Your Purchase

Thank you for purchasing this quality Radian Resedrahproduct.Radian
reference standards are recognized throughout the world foutiparalleled
accuracy, precisigrand stabilityWe have taken every effort to ensure that your
RB-2X Bantam Plug?ortable TesBystenmreachegou in perfect condition.

Your satisfactions very important to ysand your continuetbyalty is greatly
appreciated. If for any reason your Radian product doesi@et your expectations
of exceptional performancplease contact yowalesrepresentative or Radian
Researchinc.

Radian Researcimc.
3852 Fortune Drive
Lafayette, IN 47905 USA

Tel: (765) 4495500
Fax: (765) 4484614

Email: radian@radianresearch.com

Website: www.radianresearch.com

17
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2.1.2 Preparing Equipment for Use

Follow these steps tprepare youRB-2X Bantam Plug’ortable TesBystemfor
use.

1. Unpack and inspect:

9 Carefully remove the equipment from the packaging, and check for any ¢
of damage.

If you observe any damage to the equipment,
V NOTE immediately notify the carrier and your sales

representative.

2. Verify the contents:

1 The following items are included in your shipment:

0o RB-2X Bantam Plus

0 RB-SPG10Shop Power cord and RBPG10 Field Power cable
terminated with alligator clips.

o Carry Handle with Folding Cover

0 WATT-NetPCSoftware (Base) CndOperations Manudlsee
Figure 2)

o Calibration report(s)

o0 Bantam Plu®perations Manual

o Optional accessorigmaybe packaged separately)
(seeSectionl.2)

18
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3. Information about your equipment software:

1 Your new Bantam Plus is shipped with Winboaottware installed. In
addition,the Bantam Pluwill arrivewith a WATT-Net PC Software
(BaseVersion CD. When installed on aexternal PGNVATT-Netcan be
usedfor importexportdata managementhis base softwars supplied
with generically define fields. If you wish to customize the fieldarer
already using WATANet within your organization you may purchase
optional customiation packages. For more information on customizati
contact your Radian representative or Radian directly a#46%500.

If you intend to purchase optional software
database customization this should be done
before you begin to export data from your
Bantam Plus. Integrating export data collected post
optional database customization may result in lost
data. (see_section 5.1.5)

Base

WATT-Net
PC Server

Field
Winboard
WATT-Net

Bantam Plus

Import -

\ Winboard
WATT-Net

Export Bantam Plus
Winboard
WATT-Net

Bantam Plus

Figure 2 WATT-Net and Winboard Software Data

19
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4. Register your equipment (seeSection 2.1.3Registering Your Equipmento:

1 Activate the equipment warranty.
1 Receive firmware and software updates as well as product application nc
from Radian Research, Inc.

You must register your equipment at
V NOTE www.radianresearch.com/reg to activate the two-
year equipment warranty. If you do not activate

the warranty, the warranty period is limited to
one year.

20
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2.1.3 Registering Your Equipment

Follow these step® register youRB-2X Bantam Plug?ortable TesBystem

1. Navigate tovww.radianresearch.com/reg

2. Complete thenline form.

1 The model number isitherRB-20 or RB-21 and isfound on hameplate

1 The serial number can be found on the nameplate as shdwgune3.

ON/OFF Double pole
5 Amp Breaker Switch

Line & Ground Input,
300 VAC max.

Model & Serial .
Number Label : phes 45,65 Hz, 280 Walts Max

MODEL RB-21 SERAL# 400092

Figure 3 RB-2X Bantam Plus Portable test system rear panel nameplate containing

equipment serial number

21
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2.2 Operational Considerations

To protect thdRB-2X Bantam Plu$ortable TesBystemand ensure optimal
performance, follow these guidelines:

1 Placement:When placing th&B-2X Bantam Plu$ortable TesBystem for
use, avoid very wet or dusty environments.

Electrical Shock hazard if equipment is exposed to
A CAUTION water during operation.

1 Cooling: When placing th&B-2X Bantam Plu$ortable TesBystemfor use,
do not block the cooling vents on the front and back as shotigume 4

The RB-2X cooling fan is temperature controlled

and will only operate when the internal temperature
exceeds a preset threshold and before damage can
occur due to excessive overheating.

Periodically inspect and clean the air filter found at
the front of unit.

1 Power: TheRB-2X Bantam Plu$?ortable TesBystenrequires a source
capable oprovidingat leas250 Wof continuougpowerto operate correctly

Periodically inspect and
clean removable filter

Figure 4 Air flow inlet and filter
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2.2.1 Operational Considerations for Testing Electro-mechanical Meters

Electio-mechanical meters will exhibit large errors if inserted into the Bantam Plus si
while in the normal test orientation. Use of RB-M OUNT accessory will enable corre:
orientation for electranechanical meterg&urthermore, the RBIOUNT can be used to
attach the Bantam Plus to a wailtruckusing thekey holes found on the RBIOUNT
assembly.

Key holes for
vertical mount

Wire form meter retainer

RBMount Tee Bar

Bubble level

A\

The RBMOUNT is supplied with the following components;
RB-Mount Assemblyi 100088 includes;

4004061 Bubble Level
7300881 Wire form Meter retaier clip
9444041 User Guide.

2.2.2 Assembling the RB-MOUNT

To assemble the RBIOUNT to a Bantam Plus first release the retaining nutsrgggthe
Tee Bar on the RBAOUNT.
a) Fully extend the Tee Bar and mount the assembly as simave following
image
b) The Tee Bar should fit snuggly into the recakeve the front fan filtesnd the
rear of the mount should fit over the rear lip below the fan exhaust.
c) Next loosen the two screws found at the rear of the Bantam Plus meter socke
Securely assemble the Wire form Meter retainer clip and retighten screws
d) The retainer clip is required to prevent some large electro mechanical meters
falling out of the Bantam Plus meter socket while in the vertical position.
e) Finally, there are two feet that can be adjusted to level the mechanical meter
vertical aientation for testing.
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Assembled wire
form meter
retainer clip

Adjustable feet

Testing Electro-mechanical meters using the RB-MOUNT.
2.2.3 Testing Mechanical Meters Using the RB-MOUNT

The following is guidance on how to test eleatnectanical meters using the RB
MOUNT.

1) Insert andAdjust Optics (AOD t e s as steptl ®ffihe test sequenceS et 06
for 5 revolutions.

2) Create a special electrnechanical test sequence foll load, light loadand
Power Factotesting

3) Insert theelectremechanical meter into the test socket and position the senso
before orienting the Bantam Plus into the vertical position.

4) Start thetest sequencewhile the Bantam Plus is running thiest Optics Adjust
test step orient the Bantam Plus intoletical position and level.

5) Once the Optics Adjusttesta s det ect ed t he prdhgr a
Bantam Plus will automatically begin the first nretest.

o |
A—
Dptions

ELeH Mechanical v

Use the'Bdit Test
Phase

Sequenc® ¥ dzy| Left [Revs| Volts fAmps | o101 Opl
to add an Optics —— =

Tl 1]s A0 3 [120.0] 2.5 | 0.0 |Optics2

Adjust tothe Test _l2]s R 5 (1200 2.5 | 0.0 |Optics2
Sequence |3 ls|L 3 [120.0/0.25 | 0.0 [Optics2
| als|PF 5 [120.0| 2.5 | 60.0 |Optics2
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2.3.0 RB-BPH Optional Carry Harness Attachment

The optional RBBPH Carry Harness assemlidyavailable to provide a comfortable carn
position for long distance travel he following RBBPH instructions describe how to
attach to the Bantam Plus;

Step 1Removethe three screws indicated belawd retain in a safe place

P

Remove side
mounts screws
and retain in a safe
place.

Step2 Align the holes othe RBBPH with the holes in the casad use the three
retaining screws and washers supplied with B to fasten to the side of Bantam Plu
as shown below.

Step 3Connect the adjustable stabilizing straps as shown below.
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