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SOFTWARE LICENSE AGREEMENT

READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE ATTEMPTING TO
DOWNLOAD, INSTALL, OR USE THE SOFTWARE. BY DOWNLOADING, INSTALLING, OR
USING THE SOFTWARE, YOU AGREE TO BE BOUND BY THESE TERMS AND CONDITIONS.
IF YOU DO NOT ACCEPT THESE TERMS AND CONDITIONS, DO NOT DOWNLOAD,
INSTALL, OR USE THE SOFTWARE. IN SUCH A CIRCUMSTANCE, THE SOFTWARE MAY
BE RETURNED WITHIN THIRTY (30) DAYS OF YOUR RECEIPT FOR A FULL SOFTWARE
REFUND. YOU REPRESENT THAT YOU (I) ARE NOT LOCATED IN, UNDER THE CONTROL
OF, OR A NATIONAL RESIDENT OF ANY COUNTRY TO WHICH THE UNITED STATES HAS
EMBARGOED GOODS, (II) ARE NOT ON THE U.S. TREASURY DEPARTMENT'S LIST OF
SPECIALLY DESIGNATED NATIONALS, (I111) ARE NOT ON THE

U.S. COMMERCE DEPARTMENT'S LIST OF DENIED PERSONS, OR (IV) ARE NOT
OTHERWISE PROHIBITED BY U.S. LAW FROM RECEIVING OR USING THE SOFTWARE
(COLLECTIVELY “EXPORT RESTRICTIONS”). IF YOU DO NOT HAVE AUTHORITY TO
ACCEPT THIS AGREEMENT FOR YOUR ORGANIZATION, IT IS YOUR OBLIGATION TO
ENSURE THAT AN AUTHORIZED INDIVIDUAL MAKES THE DETERMINATION THAT YOUR
ORGANIZATION IS NOT SUBJECT TO THE ABOVE EXPORT RESTRICTIONS PRIOR TO
DOWNLOADING, INSTALLING, OR USING THE SOFTWARE.

This Software License Agreement (“Agreement”) is a legal agreement between you and Albér Corp., a
Florida, United States of America, corporation, (“Albér”). Albér's software, including enhancements,
upgrades, and any future releases, if provided, is made available exclusively for use with the associated
Albér products (the “Products”). The foregoing, including any accompanying program(s), documentation,
images, animation, and text incorporated therein, (collectively “Software”), is provided solely for
commercial and industrial use under the license terms specified herein.

GRANT OF RIGHTS: Provided that you comply with all of the terms of this Agreement, Albér grants a
non-exclusive, non-transferable license to you to install and use the Software solely for use with Products as
provided for herein. You represent and warrant that you will not use the Software in violation of applicable
laws and regulations or where such use detrimentally affects Albér’s rights in the Software or subjects Albér
to liability. You assume responsibility for the selection of the Software to achieve your intended results, and
for the installation, use, and the results obtained from the Software. Provided that you have paid the
applicable license fees, you may use (i) BMDM with SQL, on one server on one site, with a maximum of
two hundred (200) users; (ii) all other Software, an unlimited number users per site. Any other operation of
the Software at any time shall constitute a material breach of this Agreement and shall terminate this license
as provided for below. By use of the Software, you agree that Albér may, at its option, perform an audit of
your usage of the Software to determine the number of servers and Products that are using the Software.

TERMINATION OF LICENSE: Your license is automatically terminated if you: (1) use the Software with
anything other than Products, (2) attempt to copy or reconstruct any part of the object code, source code, or
algorithms, (3) attempt to decompile, disassemble or reverse engineer the Software, in whole or in part, or
otherwise attempt to derive the source code of the Software, (4) provide, disclose, sell, rent, lease, license,
sublicense, or otherwise transfer or assign the Software to any third party, (5) use the Software in excess of
the licensed coverage purchased, (6) write or develop any derivative software or any other software program
based upon the Software, (7) modify or alter the Software, or (8) fail to comply with any other license terms.
You may elect to terminate this license at any time by destroying the Software together with all copies and
any portions thereof in any form.

LIMITED WARRANTY: Albér represents that it has the right and authority to grant the license herein.
Albér warrants solely to you for a period of thirty (30) days from the date of Albér shipment or distribution
that the distribution media (if supplied) on which the Software is furnished under normal use will be free
from defects in material and workmanship and the Software will substantially conform to Albér published
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documentation. EXCEPT FOR THE ABOVE EXPRESS WARRANTIES, THIS SOFTWARE IS
PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING,
WITHOUT LIMITATION, IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR
INTENDED PURPOSE. ALBER DOES NOT WARRANT THAT THE SOFTWARE FUNCTIONS WILL
MEET YOUR REQUIREMENTS OR THAT THE SOFTWARE WILL OPERATE UNINTERRUPTED OR
ERROR FREE.

LIMITATION OF REMEDIES: Albér's entire liability and your exclusive remedy arising from use or
inability to use the Software is:(1) The replacement of any distribution media not meeting Albér's warranty,
or (2) If Albér is unable to provide you a replacement that conforms to Albér's warranty, to refund the
purchase price. THE REMEDIES SET FORTH IN THIS AGREEMENT ARE EXCLUSIVE.

LIMITATION OF DAMAGES: IN NO EVENT, REGARDLESS OF THE FORM OF THE CLAIM
OR CAUSE OF ACTION (WHETHER BASED IN CONTRACT, INFRINGEMENT,NEGLIGENCE,
STRICT LIABILITY, OTHER TORT, OR OTHERWISE), SHALL ALBER’S LIABILITY TO YOU
EXCEED THE PRICE PAID BY YOU FOR THE SOFTWARE. YOU AGREE THAT ALBER’S
LIABILITY TO YOU SHALL NOT EXTEND TO INCLUDE SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR PUNITIVE DAMAGES EVEN IF ALBER IS ADVISED OF THE
POSSIBILITY OF THESE DAMAGES. The term "consequential damages" shall include, but not be
limited to, loss of anticipated profits, business interruption, loss of use, revenue, reputation and data, costs
incurred, including without limitation, for capital, fuel, power and loss or damage to property or equipment.
You acknowledge that this Agreement reflects this allocation of risk.

COPYRIGHT: This Software is the proprietary property of Albér and/or its suppliers and is protected by
United States copyright laws, other applicable copyright laws, and international treaty provisions. Title and
ownership of all copyrights to the Software remain in Albér or third parties. Accordingly, your rights to use,
copy and modify the Software are strictly limited to the specific rights provided in this Agreement or as may
otherwise be required by applicable copyright law.

U.S. GOVERNMENT RESTRICTED RIGHTS: This Software is developed at private expense and is
provided with "Restricted Rights." Use, duplication, or disclosure by the United States Government is
subject to restrictions set forth in the Federal Acquisition Regulations and its Supplements.

ASSIGNMENT: You may not sublicense, assign, or otherwise transfer this license of the Software without
the prior written consent of Albér. Any such transfer of rights, duties, or obligations is void and terminates
this Agreement.

EXPORT RESTRICTIONS: You may not export the Software in violation of applicable export laws and
regulations of the applicable countries. You agree to comply with all laws, regulations, decrees and orders
of the United States of America that restrict the exportation (or re-exportation) of the Software to other
countries, including, without limitation, the U.S. Export Administration Regulations.

UPDATE POLICY: Albér may create, from time to time, updated versions of the Software. Albér reserves
the right to make changes to or improvements in any aspect of the Software at any time without prior notice
to you and without an obligation to supply such changed and/or improved Software to you.

NUCLEAR/MEDICAL: THE SOFTWARE IS NOT FOR USE IN CONNECTION WITH ANY
NUCLEAR, MEDICAL, LIFE-SUPPORT, AND RELATED APPLICATIONS. You agree to defend,
indemnify, and hold harmless Albér from any claims, losses, suits, judgments and damages, including
incidental and consequential damages, arising from such use, whether the cause of action be based in tort,
contract or otherwise, including allegations that the Albér’s liability is based on negligence or strict liability.

JAVA SUPPORT: The Software may contain support for programs written in Java. Java Technology is not
fault tolerant and is not designed, manufactured, or intended for use or resale as online control equipment in
hazardous environments requiring fail-safe performance, such as in the operation of nuclear
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facilities, aircraft navigation or communication systems, air traffic control, direct life support machines, or
weapons systems, in which the failure of java technology could lead directly to death, personal injury, or
severe physical or environmental damage.

COMPLETE AGREEMENT/GOVERNING LAW/VENUE: This Software license agreement comprises
the final and complete agreement between the parties. No person is authorized to change or modify this
Agreement except an executive officer of Albér Corporation and then only in writing. The laws of the United
States and the State of Florida shall apply to this Agreement and its interpretation without reference to choice
or conflict of laws principles. Albér and you hereby irrevocably submit to the personal and subject matter
jurisdiction of any State of Florida or federal court sitting in Miami, Florida, in any action or proceeding
arising from or relating to this Agreement. If any provision of this Agreement is held to be void, invalid,
unenforceable, or illegal, the other provisions shall continue in full force and effect.
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LIMITED WARRANTY FOR ALBER PRODUCTS

This Warranty is given ONLY to purchasers who buy for commercial or industrial use in the ordinary course of each purchaser's business.

General:

Albér Corp. products and systems are, in our opinion, the finest available. We take pride in our products and are pleased that you have chosen
them. Under certain circumstances, we offer with our products the following One Year Warranty Against Defects in Material and Workmanship.

Please read your Warranty carefully. This Warranty sets forth our responsibilities in the unlikely event of defect and tells you how to obtain
performance under this Warranty.

ONE YEAR LIMITED WARRANTY
AGAINST DEFECTS IN MATERIAL AND WORKMANSHIP

ALBER PRODUCTS COVERED:

BDS-40, BDS 256XL, BDSU, and MPM-100.

Terms of Warranty:

As provided herein, the Albér product is warranted to be free of defects in material and workmanship for a period of twelve (12) months from
date of commissioning, not to exceed eighteen (18) months from date of shipment, provided that startup is performed by Albér authorized
personnel, and the product has been stored in a suitable environment prior to start-up. The start-up date will be determined only from the
completed ASCOMP file provided to Albér from User and accepted by Albér. The product shipment date will be determined only from the
Albér bill of lading. If any part or portion of the Albér product fails to conform to the Warranty within the Warranty period, Albér, at its
option, will furnish new or factory remanufactured products for repair or replacement of that portion or part.

Warranty Extends to First Purchaser for Use. Non-transferable:

This Warranty is extended to the first person, firm, association or corporation for whom the Albér product specified herein is originally
installed for use (the "User"). This Warranty is not transferable or assignable without the prior written permission of Albér.

Assignment of Warranties:

Albér assigns to User any warranties which are made by manufacturers and suppliers of components of, or accessories to, the Albér product
and which are assignable, but Albér makes NO REPRESENTATIONS as to the effectiveness or extent of such warranties, assumes NO
RESPONSIBILITY for any matters which may be warranted by such manufacturers or suppliers and extends no coverage under this Warranty to
such components or accessories.

Drawings. Descriptions:

Albér warrants for the period and on the terms of the Warranty set forth herein that the Albér product will conform to the descriptions
contained in the approved drawings, if any, applicable thereto, to Albér's final invoices, and to applicable Albér product brochures and
manuals current as of the date of product shipment ("Descriptions"). Albér does not control the use of any Albér product. Accordingly, it
is understood that the Descriptions are NOT WARRANTIES OF PERFORMANCE and NOT WARRANTIES OF FITNESS FOR A PARTICULAR
PURPOSE.

Warranty Claims Procedure:

Within a reasonable time, but in no case to exceed thirty (30) days after User's discovery of a defect, User shall contact Albér at 1-800-851-
4632.

User shall ship the product, with proof of purchase, to Albér freight prepaid. Albér products shipped to Albér without a return authorization
number will be refused and returned freight collect to User at User's expense. Products shipped by User to Albér which have incurred freight
damage due to User's improper packaging of the product will not be covered by this Warranty and any replacement parts, components or
products needed will be invoiced in the full current price amount and returned freight collect to User.

Subject to the limitations specified herein, Albér will replace, without charge for Albér labor or materials, subsequent to its inspection, and return

freight prepaid F.0O.B. Albér's facility, the product shipped to Albér with a return authorization number and warranted hereunder which does
not conform to this Warranty.

4200-069 Vi Revision 4



Alber

Warranty coverage will be applicable only after Albér's inspection discloses the claimed defect and shows no signs of treatment or use that
would void the coverage of this Warranty. All defective products and component parts replaced under this warranty become the property of
Albér.

Warranty Performance of Component Manufacturers:

It is Albér's practice, consistent with its desire to remedy Warranty defects in the most prompt and effective manner possible, to cooperate
with and utilize the services of component manufacturers and their authorized representatives in the performance of work to correct defects
in the product components. Accordingly, Albér may utilize third parties in the performance of Warranty work, including repair or replacement
hereunder, where, in Albér's opinion, such work can be performed in less time, with less expense, or in closer proximity to the Albér product.

Items Not Covered By Warranty:

THIS WARRANTY DOES NOT COVER DAMAGE OR DEFECT CAUSED BY misuse, improper application, wrong or inadequate electrical current or
connection, negligence, inappropriate on site operating conditions, repair by non-Albér designated personnel, accident in transit, tampering,
alterations, a change in location or operating use, exposure to the elements, Acts of God, theft or installation contrary to Albér's
recommendations or specifications, or in any event if the Albér serial number has been altered, defaced, or removed.

THIS WARRANTY DOES NOT COVER shipping costs, installation costs, or maintenance or service items and further, except as may be provided
herein, does NOT include labor costs or transportation charges arising from the replacement of the Albér product or any part thereof or
charges to remove or reinstall same at any premises of User.

REPAIR OR REPLACEMENT OF A DEFECTIVE PRODUCT OR PART THEREOF DOES NOT EXTEND THE ORIGINAL WARRANTY PERIOD.

Limitations:

. THIS WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

. USER'S SOLE AND EXCLUSIVE REMEDY IS REPAIR OR REPLACEMENT OF THE ALBER PRODUCT AS SET FORTH HEREIN.

. IF USER'S REMEDY IS DEEMED TO FAIL OF ITS ESSENTIAL PURPOSE BY A COURT OF COMPETENT JURISDICTION, ALBER'S
RESPONSIBILITY FOR PROPERTY LOSS OR DAMAGE SHALL NOT EXCEED THE NET PRODUCT PURCHASE PRICE.

. IN NO EVENT SHALL ALBER ASSUME ANY LIABILITY FOR INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES
OF ANY KIND WHATSOEVER, INCLUDING WITHOUT LIMITATION LOST PROFITS, BUSINESS INTERRUPTION OR LOSS OF DATA,
WHETHER ANY CLAIM IS BASED UPON THEORIES OF CONTRACT, NEGLIGENCE, STRICT LIABILITY, TORT, OR OTHERWISE.

Miscellaneous:

. NO SALESPERSON, EMPLOYEE OR AGENT OF ALBER IS AUTHORIZED TO ADD TO OR VARY THE TERMS OF THIS WARRANTY. Warranty
terms may be modified, if at all, only by a writing signed by a Albér officer.

. Albér obligations under this Warranty are conditioned upon Albér timely receipt of full payment of the product purchase price and
any other amounts due. During the period when any amounts are overdue from User, Albér warranty obligations shall be suspended.
The warranty expiration date shall not be extended upon payment of the overdue amount. Albér reserves the right to supplement or
change the terms of this Warranty in any subsequent warranty offering to User or others.

o In the event that any provision of this Warranty should be or becomes invalid and/or unenforceable during the warranty period, the
remaining terms and provisions shall continue in full force and effect.

o This Warranty shall be governed by, and construed under, the laws of the State of Florida, without reference to the conflict of laws
principles thereof.

. This Warranty represents the entire agreement between Albér and User with respect to the subject matter herein and supersedes all
prior or contemporaneous oral or written communications, representations, understandings or agreements relating to this subject.
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Safety Information A'b-ér

1.Safety Information

1.1. General

For Safety Class 1 equipment, e.g. equipment provided with a protective earth terminal, an
uninterruptible safety earth ground must be provided from the main power source to the product
input wiring terminal or supplied power cable. The protective features of this product may be
compromised if it is used in a manner not specified in this guide and/or related operation or
installation instructions. This manual describes general installation of the system. If the system has
features or accessories not described in this manual, contact Albér.

The following general safety precautions must be observed during all phases of operation, service, and
repair of this product. Failure to comply with these precautions or with specific warnings elsewhere in
this manual, violates safety standards of design, manufacture, and intended use of the product. Albér

assumes no liability for the customer's failure to comply with these requirements.

e Use safety equipment when working in and around the batteries.
e Never energize the device until after the installation is complete.
ANote: Never exceed equipment voltage, power ratings or capabilities.
e Use of this product in a manner not specified could compromise the designed in
safety of this product.

Document Symbols

The symbols below appear in this manual or are affixed to the Albér device. It is important to review
these symbols and to understand the type of instructional information they convey.

Highlights areas related to user safety.

followed, could result in personal injury. Do not proceed beyond a WARNING
symbol until the indicated conditions are fully understood and met. Always
observe safety information when installing, setting up or operating this product.

Calls attention to a procedure, practice, or condition which, if not correctly
A Warning

Highlights areas related to product or data safety.

followed, could result in damage to the product or permanent loss of data. Do not
proceed beyond a Caution symbol until the indicated conditions are fully
understood and met.

Calls attention to an operating procedure or condition which, if not correctly
A Caution

/_\ The Note symbol calls attention to important information.
Note Describes additional information to help the user.

Product Safety Practices

The following describe safety practices particular to the installation or operation of the product.

Equipment Service

Proper installation and testing are essential to the correct functioning of the system. If you have
questions, contact Albér and request monitor assistance. Except as explained in this manual, do not
attempt to service Albér equipment.
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Any adjustment, maintenance or repair of this product must be performed by qualified personnel.
Contact an Albér customer service engineer and request assistance. Only qualified and trained
personnel may perform the operations described in this manual. All safety information must be read,
understood, and strictly adhered to before installing, powering up or using the equipment or software
(the "system".)

Before Applying Power

Check configuration and drawings. Double check all connections. Verify that the system is set to match
available voltage, the correct fuses are installed, and all safety precautions are taken.

ANote: Notice the system's external markings described under Safety Symbols.

A Warning: High voltage or current may be present inside the equipment and on the equipment
terminals. Observe system's external markings and all electrical safety precautions when removing and installing
equipment covers, when connecting leads, and when making adjustments. Never energize the cabinet or any
component with 115VAC (or 230VAC if applicable) or battery voltage until after the installation is complete.
Never exceed equipment voltage, power ratings or capabilities.

Equipment Grounding

Make sure the equipment chassis and/or other system components are properly grounded when
required.

To minimize shock hazard, the system chassis must be connected to an electrical protective earth
ground if/when required. When AC mains are used for the power source, the system must be connected
to the AC power mains through a grounded power cable, with the ground wire firmly connected to an
electrical safety ground at the power outlet.

A Warning: Any interruption of the protective (grounding) conductor or disconnection of the
protective earth terminal will cause a potential shock hazard that could result in personal injury.

Fuses

For continued protection, only the fuses with the required rated current, voltage, and specified type, i.e.
normal slo—blo, fast blow, time delay, etc. must be used.

A Warning: Do not use repaired fuses or short-circuited fuse holders. To do so could cause a shock or
fire hazard. Some fuses may not be easily removed, contact Alber at 954-623-6660. Request for MPM
assistance.

Equipment Access

Operating personnel must not remove equipment covers, shields, and or panels. Component repair
and/or replacement and internal adjustments must be made only by qualified service personnel.
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A Warning: Under certain conditions, dangerous voltages may exist even with the equipment
switched off. To avoid dangerous electrical shock, do not perform procedures involving cover or panel
removal.

Operating Damaged Equipment
Do not operate damaged equipment. Equipment that appears damaged or defective must be made
inoperative and secured against unintended operation until repaired by qualified service personnel.

Whenever it is possible check that the safety protection features built into this product have been
impaired, either through physical damage, excessive moisture or any other reason, remove power and
do not use the product until safe operation can be verified by qualified service personnel. If necessary,
contact Albér to ensure the safety features are maintained.

Servicing and Adjusting

A Caution: Do not service or adjust alone. While in the battery circuit, do not attempt internal
service or adjustment of this equipment unless another person, capable of calling for or rendering first
aid and resuscitation, is present.
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Substituting Parts or Modifying Equipment

& Caution: Do not substitute parts or modify equipment. Due to the possibility of introducing
additional hazards, do not substitute parts or perform any unauthorized modification to the product. For
example, all Current Transducers used with this product must be UL recognized. If necessary, contact
Albér to ensure the safety features are maintained.

Ensure Rack/Chassis/Shelving Mounting Stability

To ensure stability of the test bay, place heavier instruments near the bottom of the rack. Check the
location of all equipment (including PCs) for stability. Make sure cabinets are well mounted.

Radiated Immunity

If and when subjected to abnormally high RFI fields they may affect the operation of the equipment.

Insulation Rating For Wires

Use only wire supplied with the installation kit.

Ventilation

Never block equipment ventilation ports or openings. The equipment must have adequate ventilation to
prevent overheating. If using a cabinet, allow at least 8" clearance on all sides of the cabinet for
ventilation. Never block ventilation ports, and ensure the equipment is operated within the temperature
and humidity ranges found in the Ventilation Guide Table and within the specifications:

Temperature range: 5°Cto 40°C 41°F to 104°F
Humidity range: 0% to 80% RH (non at 5°C 0% to 50% RH (non
to 31°C condensing) at 32°F to 40°C
Drawings

Drawings and Figures in this manual may be for reference only or may be superseded by later drawings.
For the latest information and revision, refer to the drawings supplied with the system. Reference
drawings are located in the rear of the manual.

Warning

A Warning: Denotes a hazard. It calls attention to a procedure, practice, or condition, which, if not
correctly performed or adhered to, could result in personal injury or death. Do not proceed beyond a
Warning symbol until the indicated conditions are fully understood and met. Refer to accompanying
documents as well as OEM documentation.

Caution

A Caution: symbol denotes a hazard. It calls attention to an operating procedure, or condition,
which, if not correctly performed or adhered to, could result in damage to or destruction of part or all of
the product or permanent loss of data. Do not proceed beyond a CAUTION symbol until the indicated
conditions are fully understood and met. Refer to accompanying documents.
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Note

ANote: This symbol contains important information.

Safety Symbols

Symbol Description

c € Conforms with European standards

Approved by Underwriters Laboratories

Protective earth (ground) terminal

Cm

Frame or chassis terminal

N

Table 1 - Table Safety Symbols
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1.2. Emergency Shutdown Switch

When applicable, available and or possible, disconnect AC wall socket plug, and/or unplug all load steps
immediately.

A

UPS (Uninterruptible Power Supply)

Note: Some equipment and systems may not be equipped with an individual power disconnect.

If you are using an optional UPS with the system, be certain the UPS internal battery is functional. Follow
instructions in the UPS manufacturer's manual.

1.3. Preventive Maintenance

Visual Inspection

Visually inspect all monitor system components for damaged or frayed power cords and cables, or
damaged component panels, controls, and connectors. When damage is detected, remove the
equipment from service until the damage is repaired.

Cleaning System Components

Clean system components using a soft cloth, slightly moistened with water. Do not use commercial or
industrial cleaners that may attack the computer display and housing. Never expose the computer or
system components to water, high humidity, or dampness.

Warning: Before cleaning equipment, ensure the system is disconnected and power to the units
has been shut off. You must disconnect the system components and the monitor system cabinet, if a
cabinet is being used, from AC and/or DC power sources.

Fans and Vents

Remove dust from fans and vents using a small brush or hand held vacuum. Immobilize fan blades to
avoid over - speed when using a vacuum.

Sense Leads: When Applicable/Ring Terminals

Before cleaning the sense lead clips, ensure the system is disconnected and power to the system has
been shut off.

On some applications, cleaning the sense leads where they connect to the battery may be necessary.
This is normally needed when monitoring flooded batteries because electrolyte can drip or splash onto
the sense lead connections. Sense leads exposed to electrolyte must be neutralized using a water and
baking soda mixture. Brush this mixture on to the sense lead clip then rinse well with clean, cool tap
water and dry with a clean, soft cloth.

A

Note: Some equipment and systems may not be equipped with lead clips.
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1.4. Internal Components

The MPM system has no user replaceable components. Since high voltage exists in most of the system
components, only knowledgeable users should remove the covers from components. Failure to comply
with this restriction could pose a safety hazard and/or void the product warranty.

A Warning: High voltages exist inside the MPM system components and on the terminals. Calibration
must be performed only by technically qualified persons. Observe electrical safety precautions when
removing and installing equipment covers and when connecting leads and making adjustments.

1.5. Shipping, Storage, Normal Use Protection

Protect the system from physical impact during normal use or storage, and when necessary, provide
protection during shipment between test sites.
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2.System Overview

The MPM (Multi Purpose Monitor) is a low cost, single module solution for all applications of 140 volts
or less. MPMs contain data collection, controller and resistance test circuitry. The flexible MPM design
handles almost any application, including telecommunications, switchgear, microwave, solar, and
generator start. Albércorp can configure the MPM for more than 80 strings and cell/module
configurations. Multiple MPMs together can handle large numbers of strings. What sets the full
function MPM apart from other low cost monitors is its ability to provide early detection of potential
issues. With its remote access capability, the MPM also offers significant maintenance savings over
midpoint, ripple current, and float current monitors, which are no more than open circuit detectors
that indicate that the battery has failed. Units that monitor more than 24 cells contain an expansion
module, which is identified by the presence of rear panel connectors J3 through J7; otherwise, blank
panels are installed.

2.1. MPM Measurement Capabilities

e Cell/module voltages (100) total e Temperature (8 channels)

e Overall voltage e Internal and resistances

e String current (4 channels) e Intertier (8 channels)*

e Float current (4 channels)* e Contact closure or binary inputs (16)

ANote: *Some measurement points are optional.

2.2. MPM Features

e Dial in/dial out capability e Powered from DC bus or 115 VAC
e Auto detects discharges in real-time data e  Multiple communications options
e Alarms and reports out of tolerance

conditions

For more information, please access our website: www.alber.com.

2.3. MPM Model Number Description

The MPM can accommodate over 80 different battery configurations, which may be modified for
nonstandard battery configurations. (For example, a 1x60 configuration can have 59 cells.) The
MPM-100 model numbers are structured as follows.

1002-nnnA xxxxxx

MPM model.
nnNnA
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ANote: Refer to the Standard MPM Configuration Options Chart for additional information to cross
reference nnn with configurations.

Position 1 (Xxxxxx): Power
A = Unit is powered by AC wall plug. (Available only on 120V units.)
D = Unit is powered by the DC bus.
Position 2 (xXxxxx): Communication options A, B, C, D or E (RJ-45 or RS-232).
Communication options are explained on the next page.
Position 3 (xxXxxx): Method of sensing discharge current.
C = Current transducer.
S =Shunt.
Position 4 (xxxXxx): Float current transducer.
[blank] = No float current transducer.
F = Float current transducer.
Position 5 (xxxxXx): Main power line frequency.
5 =50Hz.
6 =60Hz.
Position 6 (xxxxxX): Brand labeling.
A= Albér
S = OEM model
C=C&D
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2.4. MPM-100 Model# Communication Options A-E

Option A

MPM

Dedicated Phone Line
o |RS-232
Phone Line

PC

MPM Model# Communication Option A

This option is for an MPM that will be
accessed by one PC, either locally with an
RS 232 connection or via telephone
connection.

ANote: For all features to operate, the
phone line used for the MPM must be
dedicated to the MPM.

Option B

MPM

Dedicated Phone Ling |

Phone Line |

Phone Ling |

PC1 PC 2

Phone Ling

Phone Line

I PC 3 PC 4

MPM Model# Communication Option B

This option is for one MPM that will be
accessed by two or more PCs via a
telephone connection.

ANote: For all features to operate, the
phone line used for the MPM must be
dedicated to the MPM.
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MPM-100 Model# Communication Options A-E (Continued)

Option C

Dwsdicated Phong Ling |

Fhamne Line

e ]

Phona Line

2]

MPM Model# Communication Option C

This is for one MPM that will be accessed
locally by one PC via an RS 232 connection and
that will also be accessed by additional PCs via
a telephone connection.

ANote: If the locally RS 232 connected PC
is not the Central computer, then for all
features to operate, the phone line used for the
MPM must be dedicated to the MPM.

Option D

Ethernet
l e Option Card
Dedecated Phomne Line
Phone Ling | Phone Line |
! ! HUB
PC1 PC 2 I
Fhona l.l;k]‘ Frwm L:;kl PC &
PC 3 PC 4
PC S5

MPM Model# Communication Option D

‘ FC?—‘

This is for one MPM that will be accessed by
two or more PCs locally.

This option requires installation of the LAN
(RJ45) option in the MPM, and this option
also requires connection of the MPM to an
existing LAN or installation of a LAN.

The MPM can also be accessed by PCs via a
telephone connection.

The LAN can be set up to allow MPM access
via the Internet.

ANote: If one of the PCs connected via
the LAN is not the Central computer, then for
all features to operate, the phone line used for
the MPM must be dedicated to the MPM.

Option E
Ethernet
MPM | option Card
HUB
PC 1
PC 2 PC3

MPM Model# Communication Option E

This is for one MPM that will be accessed by
two or more PCs locally.

This option requires installation of the LAN
option in the MPM.

This option also requires connection of the
MPM to an existing LAN or installation of a LAN.

The LAN can be set up to allow MPM access via
the Internet.
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3.Installation Checklist

The following is a checklist of the required steps to successfully install a MPM-100 system. Some of the
items may not apply because of optional accessories not purchased.

3.1. Installation Checklist

Installation Task Reference Manual Section

Verify materials ordered/received Materials Received List, page 3-1

Verify optional and additional Parts Optional and Additional Parts, page 3-5
Required Tools Required MPM-100 Installation Tools, page 3-10
System Specifications MPM-100 System Specifications, page 3-16
Before System Installation Before System Installation, page 4-1

System Installation Considerations System Installation Considerations, page 5-1
Begin System Installation Begin System Installation, page 6-1

Connecting Battery Terminals and Tab Washer Connecting Battery Terminals and Tab Washer
Installation Installation page 7-2

Final Steps Communication Connections Final Steps Communication Connections, page 8-1

Table 2 - Installation Checklist
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3.2. Materials Received List

The following is a list of materials that may have been received with your shipment. Refer to the packing
slip delivered with the equipment for a complete list of materials supplied. Albér suggests you inventory
all materials to ensure the order is complete. Report any shortages to Albér immediately.

Sections are divided into relative to types of hardware. This will help identify where these components
will be used during the installation process.

3.3. MPM-100 Standard Materials

Part Number

Parts

Description

J1=1100-343P-50
13=1100-345P-50
16=1100-351P-50

1X60 MPM Polyo J1/J3/J6 Harnesses
Voltage sense lead connection 22AWG

Refer to drawings BDS-1335-A693. BDS-
1332-B1290, and BDS-1335- A693.

ANote: It is possible that some wires
have been removed at the factory per
customer request for easy installation.

J2 =1100-344P-50

1X60 MPM Polyo J2 Harness
Alarm sense lead connection

Refer to drawing BDS-1332-B1290.

2025-108

Exterior USB2 Hi-speed cable

For system hardware to computer
Communication.

4200-069
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MPM-100 Standard Materials (Continued)

Part Number Parts Description

30 amp connector block-UL
Andersen housing/connector block
Refer to drawing BDS-1141-A510.

2102-017

30 amp contact
Insert pin/contact for housing/connector.
Refer to drawing BDS-1141-A510.

2102-018

BDS Flex resist w/butt splice 10K resistor -
prevents over-current conditions.

Refer to BDS-1251-A640

ANote:The sense lead resistor
assemblies include a 10KQ 1% flameproof
resistor that reduces the risk of a short
circuit during installation and maintenance.

1100-437BS
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MPM-100 Standard Materials (Continued)

Part Number Parts Description

%" tab washer. Connector interface between

harness and cell
2120-028

Female disconnect adapter

Voltage sense splitters where single tab needs
2800-129 to multi connect.

A Warning: Never use for load lead

wire.

20 amp slo-blo ceramic load step fuse.
4301-020

12 gauge UL1015 red load step wire
6002-037
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MPM-100 Standard Materials (Continued)

Part Number

Parts

Description

1100-433MPM

Inline fuseholder assembly.

Refer to drawing BDS-1241-A621.

6300-010

7 foot telephone cable- UL. Modem/Telco
connection cable.

MPM-100

MPM-100 Multi Purpose Monitor

4200-069
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3.4. Optional and Additional Parts

Part Number

Parts

Description

4000-029

AC wall plug transformer
24 VDC wall plug transformer

DC power-24VDC nominal output at
1.5A max.

Connect to protected AC outlet with
part number 6003-015/016/017.

ANote: Power source, part

number 4000-026 is to be used with
the assembly of the Float Charging
Current Probe, please refer to BDS-
1334- A692 for Float Charging
Current Probe assembly.

6003-015 = US
6003-016 = Euro
6003-017 = UK

2 Wire Cord W/IEC-320 Plug

Power for transformer part number
4000-029, to power the MPM.

1400-778

U Wall Mount-Bracket

Mounting the MPM-100 to the wall.
Use Drawing BDS-345-C655 as
reference.

Refer to drawing BDS-345-C655.

4200-069

Revision 4




Installation Checklist

Alber

Optional and Additional Parts (Continued)

Part Number

Parts

Description

2900-029

Ambient temperature probe

Temperature probe that hangs free
for ambient temperature
measurement.

Refer to drawing BDS-159-A421.

2900-010

Electrolyte temperature probe

Teflon coated probe, can be
immersed in a flooded cell. Refer to
drawing BDS-159-A421.

4720-017

Shunt
Use Drawing BDS-158-A420

Photos and part numbers vary with
configuration requirements.

2025-117

RS-232 serial cable

MPM-100 to computer
communication cable (D-B9).

2800-109

10 gauge - 5/16" insulated ring
terminal UL-used in Inline Fuse
holder Assembly 1100-433MPM.

Ring terminal provides connector

interface between current transducer

and harness. Refer to BDS-1241-
A621.
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Optional and Additional Parts (Continued)

Part Number

Parts

Description

2880-005

% " heat shrink tubing - used in Inline
Fuse holder Assembly

1100-433MPM may have 3/8" heat
shrink tubing substituted.

Helps insulate connection.

J4 =1100-344P-50

1X60 MPM Polyo J4 Harness

Additional sense lead harness, for
intertier, alarm, etc. Refer to drawing
BDS-1332-B1290.

Bussman HFA inline fuse holder
4303-020-preassembled and used in
Inline Fuse holder Assembly 1100-
433MPM.

4303-020
Load step fuse holder. Refer to BDS-
1241-A621.

2025-063 DB-9 Conversion Kit

Includes: Please refer to part number 4000-

2025-063P 047R1.0, UDS-10 ExternaI‘Network
Interface Setup User's Guide for

2025-118 further instructions.

2025-120

4000-047R1.0
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Part Number

Parts

Description

1100-349P-1-50

Current/Float cable assembly

Use Drawings BDS-1281-A657 and
BDS-1332-B1290.

5610-051

Float Charging Current Probe Kit

Float current measurement
transducer for a single string.

ANote: The 24VDC power
source, part number 4000-026 is to
be used with assembly of the Float
Charging Current Probe. Refer to
BDS-1334-A692 for Float Charging
Current Probe Assembly. Part
number 5610-050 is for dual strings
and would include one more clamp
on the probe.

CTU-501FSY15

500 amp Current Transducer CT
Use Drawing BDS-1334-A692

Note: Photos vary depending on
Models.

4200-069

Revision 4




Installation Checklist

Alber

Optional and Additional Parts (Continued)

Part Number Parts

Description

5610-016

600 amp Current Transducer (CT)

Use Drawing BDS-1334-A692 and
BDS-1334- A692.

ANote: Photos vary depending
on Models.

1100-349-1

Current Transducer (CT) cable
assembly

ANote: Some cable assemblies are
combination CT and float cable ready.

2800-022

Tie wraps

For bundling wires and cables
together.

4200-069 3-9

Revision 4




Installation Checklist A’blér

3.5. Required MPM-100 Installation Tools

The following tools (or equivalent tools) are necessary for MPM-100 installation.

Part Number Tools Description

Anderson Power Products crimping
tool.

For crimping 30 amp Anderson
connectors. Available from Online
Electronics at 800 335-5111
www.onlineelec.com or U.S. Airmotive,
Inc. at 305 885-4991
WWwWw.usairmotive.com.)

1309G2 (was
1351G1)

Panduit CT-260 crimper

For crimping ring terminals and

CT-260 .
parallel splices.

Thomas and Betts WT-111-M crimper

WT-111-M For crimping fuse holders.

Phillips-head screwdriver with
insulated handle.

For mounting MPM-100, and for
removing or attaching panels.

#2 Phillips-head

Flat-head stubby screwdriver for

Flat-head stubby attaching ground wires.

screwdriver

Digital Voltmeter for checking
voltage.

Digital Voltmeter
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Part Number Hardware/Software

Description

Computers and
other Hardware
Components

Computers and accessories

BMDM Software B ]

EMDM

Battery monitoring software used for
monitoring the battery systems and
capturing data for reporting, etc.
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3.6. Building Management System Integration

The MPM-100 system can connect to building management systems. This integration requires writing
software that can communicate with the MPM-100. The communication protocol is MODBUS ASCII. A
register map can be obtained by downloading it from_http://www.alber.com/TechLibraryModbusPage.htm
and/or calling Albér at 954-623-6660.

& - D = @v Page ~ Safety - Toolsv@vglﬂ-ﬁ

E

Alb |
er TRUST YOUR BATTERIES™

Technology and Solutions for Battery Testing

A Alber Battery Monitoring and Cell Test Equipment - Te...

Technical Library < S

PRODUCTS
SERVICES

SEMINARS
SALES REPS
TECH LIBRARY
DOWNLDAD S

LCEVSATSVE The Alber technical library contains installation and user

HOME manuals, product brochures, and related material. Select Manual Type

ABOUT US App Notes
Brochures

Most material is in pdf file format. If you don't have Acrobat
Reader, click the Acrobat button on this page.

Every attempt has been made to ensure the accuracy of material,
but Alber recommends that operational materials be used only by
qualified personnel.

SelectManual Type |+

Manuals bE Product
p

Product Guides
Release Notes
Service Bulletin
Service Forms
Site Survey BDS-256

Spec Sheets
Upgrade Instructions

White Paiers

Building Management System Integration connects via LAN RJ-45 or RS-232 located on the rear panel.

TRAINING
CONTACT

3.7. Panel Controls and Indicators

This section describes the front and rear panels that comprise a typical MPM-100 system.

J4 J3 J5 J& J7
J2z o 1
RJ45
Lan | 1 I ! 1
,@i@ o d.=_hﬂl=_h E,:—hﬁ—h' [
b I ELED IR R o o8 1 & "‘li'.‘lllr:r}_f
o o 2o EEEEE EEEER EEFEE Erern 04
(o] :a tace @ m,m 2 O
I

Figure 1 - MPM Rear Panel with RJ45
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Figure 2 - MPM Rear Panel with RS-232
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Figure 3 - MPM Front Panel

ALARM RESISTANCE
SCAN ALARM  DISABLE TEST ERROR

o O O O o

Scan Alam Alarm Disable Resistance Test Error
Flashes Green (G) | When Red (R) When Red (R) Shows Green (G) as | When flashing Red (R)
during normal indicates alarm | indicates user has it performs a - indicates hardware
operating condition disabled alarm manual or failure is detected.
conditions. detected. reporting using BMDM | automatic
software. resistance test.

Table 3 - MPM Front Panel Indicators Close Up
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Panel Controls and Indicators (Continued)

"MPM-100 ©

_.f.’ — — ALARM .J_J'
/& Yo )%/
/ | = 41 U/
r " S

LOCAL POAT SWITCH

Local Port Local Port Switch Alarm Reset
USB port - Connects to a Enables the front USB or rear RJ- During normal operation, resets
laptop computer for 45 LAN/RS-232. When the switch alarms. If held during power up, clears
servicing purposes. is lit, the front USB port is existing names in the monitor, disables
selected. alarms, disables dial out, clears data
memory, and resets password to
‘alber.'

Table 4 - MPM Front Panel Connector and Controls
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17
T ] E
i e -----ﬂ-....l" "-&
) ]
PU
Load Connections 24%@ I-.zﬂ
16 to 20, 11 to 15,6 to 10,1 to 5
Local Port R 5* J1,J)3,)4, 6,17
Will be an RS-232 or an Provides for alarm Current Transducer CT  Sense lead wiring to these
(Parameter and System) ]
RH5network port and digital input relay connector - optional. connectors - Depends
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3.8. MPM System Specifications

Power

15 watts maximum. When monitoring 24V to 48V batteries, operates directly from the bus. When
monitoring 120VDC batteries, powered off the battery or a 115VAC wall plug transformer. The
transformer must be on a protected, uninterruptible power supply (UPS).
e  Wall Plug Transformer: Albér part number 4000-029 (w/either 6003-015.6003-016, 6003-
017)
e Input: 100 to 240VAC, 50Hz/60Hz, 1.0A maximum
e Output: 24VDC (nominal), 1.5A 36W maximum

Fuses On PC Board (Not user replaceable)

e Fuse F1/F1A:2AFB
e FuseF2:1AFB
e Fuse F3:0.5AFB

Measurement Range/Inputs Table

Range Tolerance
100 cell voltage 2V range (0-4V) 0.1% +1mV
channels
4V range (0-8V) 0.1% £2mV
6V range (0-8.5V) 0.1% +2mV
8V range (0-10V) 0.1% +10mV
12V range (0-16V) 0.1% +10mV
One string voltage 0 to 150 volts 0.1% of reading £0.1V
channel
. 0°Cto 80°C
Eight t t +1C
ig em*pera ure 32°F to 176°F
channels
Eight intertier 0to5mQ 5% of reading+5uQ
resistance
channels**
Four discharge " 0 to 4000A 0.1% of reading 1A (using shunt)
current channels
Four float current 0 to 5000mA 150mA
channels*

16 optically isolated contact closure inputs for normally open or normally closed.**

Alarm reset. Normally open dry contact required.

Table 5 - Measurement Range/lnputs
*Optional temperature and Current Transducers are required.

**Actual number of inputs are model dependent. Contact Albér for additional information 954-623-
6660.
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Outputs

3 programmable relay contacts configured to N/O or N/C

e Parameters alarm contact: one Form C alarm relay contact, 2A at 30VDC.
Hardware failure or power failure alarm contact: one Form C alarm relay control output: N/O or
N/C contact, 2A at 30VDC.

e Charger control relay: one NO dry contact, 2A at 30VDC.
LEDs (one each): green status, red alarm, red alarm disable, green resistance test on, and red
hardware error.

Measurement Range/Tolerance

Cell resistance 0 to 32,000pQ 5% of reading +11Q

Communication

USB port

Modem serial port

RJ-45 connection or RS-232 connection
Protocols: MODBUS and SNMP

Data Storage

e E2 nonvolatile memory for calibration constants, alarm levels, telephone numbers, and setup
information.

100 alarm events in revolving nonvolatile memory.

32K bytes of discharge data in nonvolatile memory.

1.6K bytes resistance test records.

1.65K bytes historical data.

Flash memory for firmware upgrades.

Operating Environment

e Temperature range: 5°C to 40°C (41°F to 104°F)

e Humidity range: 0% to 80% RH (non condensing) at 5°C to 31°C
0% to 50% RH (non condensing) at 32°C to 40°C

e Indoor use only

e |Installation category Il

e Pollution degree 2

e Altitude 0 to 2000 meters above sea level

Packaging

e Rack mount
o  Wall mount with optional mounting brackets

Dimensions

e 19"Wx10"Dx 1.75"H
e 6lbs.
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Agencies

e UL listed. File number E212234.
e CEapproved.

4200-069 3-18 Revision 4



Alber

Before System Installation

4.Before System Installation

4.1. Required Drawings

Important Note: The following drawings are required for MPM 100 installation. The drawings in this
manual may not be the most recent revision and may have been customized further that are included
throughout this manual for reference only and/or may be superseded by later drawings. Refer to the
Engineering Drawing Package included with the system for the newest drawings. It is recommended to
review these drawings prior to installation.

Title Identifier
Quick Connect Sense/Load Leads BDS-123-A380
Quick Connect "C" Clamp Leads BDS-127-A381
Current Connections, MPM-100 BDS-158-A420
Temperature Connections, MPM-100 BDS-159-A421
Serial Interconnect Cable, MPM-100 BDS-162-A423
Quick Connect Post Clip Leads BDS-163-A424
General Assembly, 2U Wall Mount Brackets BDS-345-C655
Fuse Protected Load Lead BDS-1141-A510
Optional - Sub-Assembly In-line Fuseholder Assembly BDS-1241-A621
Fabrication Detail, Flex Resistor Lead Assembly BDS-1251-A640
Optional - Sub-Assembly Current/Float Transducer Cable BDS-1281-A657
General Assembly, MPM-100 BDS-1298-B1263
Wiring Connections w/100 Chan. Options (Sense Lead) J1-J6 BDS-1332-B1290
Load Connections MPM-100 BDS-1333-A688
Float/Discharge Transducer Connections BDS-1334-A692
Sub-Assembly Intertier Connection MPM-100 BDS-1335-A693

Table 6 - Measurement Range/lnputs

4.2. System Configuration

A Warning: Check the configuration on MPM-100 before installation. Make sure that drawings are
rechecked for configuration information. Check that the software will match. If the wrong configuration
is installed onto the battery, the unit could be permanently damaged.

To determine MPM hardware configuration, cross-reference the model number using the standard
MPM Configuration Options Chart. For special configurations or custom system integration for OEM
applications, contact Albér at 954-623-6660.
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4.3. MPM-100 Configuration Options

The following table shows the standard MPM-100 configuration options.

Model Number

Configuration

Description

398
399
400
401

360
371
372
373
361
362
363
364
402
403
404
395
396
338
339

340
375
382
383
384
385
334

12V Systems
MPM-100-1x10x1*
MPM-100-2x10x1
MPM-100-3x10x1
MPM-100-4x10x1

24V to 36V Systems

MPM-100-1x20x1
MPM-100-2x20x1
MPM-100-3x20x1
MPM-100-4x20x1
MPM-100-1x25x1
MPM-100-2x25x1
MPM-100-3x25x1
MPM-100-4x25x1
MPM-100-1x26x1
MPM-100-2x26x1
MPM-100-3x26x1
MPM-100-1x36x1
MPM-100-2x36x2
MPM-100-1x12x2
MPM-100-2x12x2

MPM-100-3x12x2
MPM-100-4x12x2
MPM-100-1x13x2
MPM-100-2x13x2
MPM-100-3x13x2
MPM-100-4x13x2
MPM-100-1x6x4

1 string of 10 - 1v cells in series.
2 strings in parallel of 10 - 1v cells in series.
3 strings in parallel of 10 - 1v cells in series.

4 strings in parallel of 10 - 1v cells in series.

1 string of 20 - 1v cells in series.
2 strings in parallel of 20 - 1v cells in series.
3 strings in parallel of 20 - 1v cells in series.
4 strings in parallel of 20 - 1v cells in series.
1 string of 25 - 1v cells in series.
2 strings in parallel of 25 - 1v cells in series.
3 strings in parallel of 25 - 1v cells in series.
4 strings in parallel of 25 - 1v cells in series.
1 string of 26 - 1v cells in series.
2 strings in parallel of 26 - 1v cells in series.
3 strings in parallel of 26 - 1v cells in series.
1 string of 36 - 1v cells in series.
2 strings in parallel of 36 - 1v cells in series.
1 string of 12 - 2v cells in series.

2 strings in parallel of 12 - 2v cells in series.

3 strings in parallel of 12 - 2v cells in series.
4 strings in parallel of 12 - 2v cells in series.
1 string of 13 - 2v cells in series.

2 string in parallel of 13 - 2v cells in series.
3 strings in parallel of 13 - 2v cells in series.
4 strings in parallel of 13 - 2v cells in series.

1 string of 6 - 4v modules in series.

4200-069
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MPM-100 Configuration Options (Continued)

Model Number

Configuration

Description

335
336
337
378
379
380
381
374
343
344
345
330
331
332
333

392
393
410
411
405
406
407
408
354
355
365
366
350

MPM-100-2x6x4
MPM-100-3x6x4
MPM-100-4x6x4
MPM-100-1x4x6
MPM-100-2x4x6
MPM-100-3x4x6
MPM-100-4x4x6
MPM-100-1x3x8
MPM-100-2x3x8
MPM-100-3x3x8
MPM-100-4x3x8
MPM-100-1x2x12
MPM-100-2x2x12
MPM-100-3x2x12
MPM-100-4x2x12

*1 volt cells are NiCd

38-60V Systems

MPM-100-1x38x1
MPM-100-2x38x1
MPM-100-1x41x1
MPM-100-2x41x1
MPM-100-1x22x2
MPM-100-2x22x2
MPM-100-3x22x2
MPM-100-4x22x2
MPM-100-1x24x2
MPM-100-2x24x2
MPM-100-3x24x2
MPM-100-4x24x2
MPM-100-1x8x6

2 strings in parallel of 6 - 4v modules in series.
3 strings in parallel of 6 - 4v modules in series.
4 strings in parallel of 6 - 4v modules in series.
1 string in parallel of 4 - 6v modules in series.

2 strings in parallel of 4 - 6v modules in series.
3 strings in parallel of 4 - 6v modules in series.
4 strings in parallel of 4 - 6v modules in series.
1 string in parallel of 3 - 8v modules in series.

2 strings in parallel of 3 - 8v modules in series.
3 strings in parallel of 3 - 8v modules in series.
4 strings in parallel of 3 - 8v modules in series.
1 string of 2 - 12v modules in series.

2 strings in parallel of 2 - 12v modules in series.
3 strings in parallel of 2 - 12v modules in series.

4 strings in parallel of 2 - 12v modules in series.

1 string of 38 - 1v cells in series.

2 strings in parallel of 38 - 1v cells in series.
1 string of 41 - 1v cells in series.

2 strings in parallel of 41 - 1v cells in series.
1 string in parallel of 22 - 2v cells in series.
2 strings in parallel of 22 - 2v cells in series.
3 strings in parallel of 22 - 2v cells in series.
4 strings in parallel of 22 - 2v cells in series.
1 string in parallel of 24 - 2v cells in series.
2 strings in parallel of 24 - 2v cells in series.
3 strings in parallel of 24 - 2v cells in series.
4 strings in parallel of 24 - 2v cells in series.

1 string in parallel of 8 - 6v modules in series.
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MPM-100 Configuration Options (Continued)

Model Number

Configuration

Description

351
352
353
394
346
347
348
349

367
388
386
368
369
370
389
387
409
397
357
358
391
359
376
377
390
412
356

MPM-100-2x8x6
MPM-100-3x8x6
MPM-100-4x8x6
MPM-100-1x9x6
MPM-100-1x4x12
MPM-100-2x4x12
MPM-100-3x4x12
MPM-100-4x4x12

60-120V Systems

MPM-100-1x80x1
MPM-100-1x88x1
MPM-100-1x90x1
MPM-100-1x92x1
MPM-100-1x96x1
MPM-100-1x97x1
MPM-100-1x100x1
MPM-100-1x54x2
MPM-100-1x56x2
MPM-100-1x58x2
MPM-100-1x60x2
MPM-100-1x30x4
MPM-100-2x18x6
MPM-100-1x20x6
MPM-100-1x15x8
MPM-100-2x15x8
MPM-100-1x8x12
MPM-100-1x9x12
MPM-100-1x10x12

2 strings in parallel of 8 - 6v modules in series.
3 strings in parallel of 8 - 6v modules in series.
4 strings in parallel of 8 - 6v modules in series.
1 string of 9 - 6v modules in series.

1 string in parallel of 4 - 12v modules in series.
2 strings in parallel of 4 - 12v modaules in series.
3 strings in parallel of 4 - 12v modules in series.

4 strings in parallel of 4 - 12v modules in series.

1 string of 80 - 1v cells in series.

1 string of 88 - 1v cells in series.

1 string of 90 - 1v cells in series.

1 string of 92 - 1v cells in series.

1 string of 96 - 1v cells in series.

1 string of 97 - 1v cells in series.

1 string of 100 - 1v cells in series.

1 string of 54 - 2v cells in series.

1 string of 56 - 2v cells in series.

1 string of 58 - 2v cells in series.

1 string of 60 - 2v cells in series.

1 string of 30 - 4v modules in series.
1 string of 18 - 6v modules in series.
1 string of 20 - 6v modules in series.
1 string of 15 - 8v modaules in series.
2 strings in parallel of 15 - 8v modules in series.
1 string of 8 - 12v modules in series.
1 string of 9 - 12v modules in series.

1 string of 10 - 12v modules in series.
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5.System Installation Considerations

This chapter describes items that should be considered before installing the BDSU system.

5.1. Equipment Location

Locate the MPM in the battery room near the batteries or outside the battery room. Consider the
following when selecting the site.

Consider the placement of the equipment in the event service is required. For example, access to the
rear of the equipment or visual access to the status lights. The equipment is convection cooled and no
cooling fans are used. To maintain proper operating temperature, the equipment must not be enclosed
in another cabinet without proper ventilation.

5.2. Power Options

Consider how the MPM-100 will be powered, AC or DC and how power will be routed. Systems
configured for 120V batteries are powered from AC, or from DC as a factory option; all other
configurations are powered from the DC bus. For AC powered units, use a 24VAC wall plug transformer
part number 4000-029; the power must be from a UPS protected source.

DC Connection

MPMs designed to monitor batteries of 48 volts or less are powered from the DC bus. MPMs that
monitor 120V batteries can have an optional DC to DC converter installed at the factory. The battery
being monitored supplies power to the MPM via the load lead wires. This connection is internally
configured at the factory.

A Note: When the MPM is powered from the DC bus the 24VDC IN connector is not used and is
internally disconnected.

The most-positive battery connection must always be to Load Connection #1 on the MPM rear panel.
The negative connection is determined by the battery configuration being monitored. See drawing BDS-
1333-A688 Load Connections for MPM-100 included with the system.

A Caution: To ensure uninterrupted power to the MPM-100 when the battery powering the MPM-
100 is offline, the above connections must be to the bus side of the battery disconnect switch.

AC Connection

MPM-100 units that monitor battery strings above 48 volts are powered from an AC wall plug
transformer. (part number 4000-029. 24VDC nominal output at 1.5A max.). Connect this power supply
to the 24VDC in the rear panel connector. Power must be from a UPS protected source (so that the
MPM-100 can still monitor during a power outage) capable of supplying 16 watts for the required length
of time.

Sense Lead Harness

Maximum wire length is 100 feet. The resistance load test wiring, however, limits this length to the
maximum distance the MPM can be mounted from the battery string.
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Resistance Load Test Wiring

The #12 AWG leads used for the momentary load tests have the following length restrictions: The total
length of any two adjacent load leads must be from 22 to 90 feet.

5.3. Mounting Options

The MPM can accommodate two types of mounting; 19” rack mount or table top. If the rack mount
option is desired, optional brackets (included) will need to be installed. These MPM brackets can also be
used for a table top installation allowing the unit to be tilted. This is useful if the equipment is mounted
on top of a battery cabinet and can be tilted slightly to see the status of the unit.

The MPM-100 is normally furnished as a 19" rack mount unit, 1.75" in height (1U). If a rack is not available,
you may order a 19" self-supporting wall mount bracket, part number 1400-778. Refer to drawings BDS-345-
C655 and BDS-1298-81263.

When using a cabinet, make sure that the cabinet and installed equipment is grounded. Make certain the
cabinet is tied to earth ground. If the cabinet has an AC cord, the receptacle for the AC cord from the
cabinet must have protective ground connection (three prongs).

Conduit

Conduit can be used to route harnesses from the MPM to the battery rack and to a wire tray to distribute
the wires to each cell.

Panduit

A Panduit (or equivalent) slotted cable tray with cover is normally used to distribute wires to the cells.
Suggested slotted cable trays and covers are Panduit E1X1L66 with C1L66, or E5X5L66 with C5L66.
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6. Begin System Installation

6.1. Identify and Verify Cells, Markings, Load Steps, Configuration,
etc.

1. Identify cell 1.
Identify and verify that all cells are marked correctly. Mark if necessary.

3. Verify wire routing, per drawing if provided; (conduit, panduit etc.)

AWarning: Never route the wires in the same conduit with other wires in the facility. Never run the
wires parallel to the battery bus. Some inverters emit large signal spikes that could cause induction
problems through the connection cables.

4. ldentify load step connections.

5. Double-check the configuration by following these steps and reviewing the drawing BDS-1332-
B1290:

a. Determine the configuration, for example 4X4, 2X12, 1X20 and so on. The configuration can be identified
by the model number located on the bottom side of the MPM-100 device. Reference this number to the
proper configuration under section 3 of the User’s Guide.

b. Match the configuration to the corresponding configurations at the top of this drawing.

The column where the model number is will identify the connections for that configuration.

d. Some configurations will not require all connections in the specified column to be connected. For
example, if a 2X4X12 is specified, only the connections identified with B1 and B2 will be required. The B
represents the battery number that will be connected.

e. Reference the installation procedure for proper sense lead construction and terminal to the battery.

o

A Warning: Check the configuration before installation. If the wrong configuration is installed onto
the battery, the unit could be permanently damaged.

6.2. Fit Tab Washers

Fit tab washers per drawings provided with the system and manual. Remember to place extra tab
washers for load steps and intertier’s if applicable. Refer to Installation Details drawing BDS-123-A380
for more detailed connection information.

6.3. Voltage Sense Lead Connection Preparation J1, (J3, J6 and J7)

The J1 sense lead harness supplied has every wire available for all possible configurations. Only J1, J3, J6
and J7 are used for voltage sense leads.

Cell/Jar voltage sense leads connect from J1 to the I3, J6 and J7 are on units with the expansion

individual cells/jars. module.
Use drawing BDS-1332-B1290 MPM-100 Connections  Use drawing BDS-1332-B1290 included with the
J1,J2 and J5 and BDS-1335-A693 Intertier system. These units have the 100 channel expansion

Connections MPM-100 included with the system for module installed.
connector J1. A drawing is not available. Refer to

the installation drawings that accompanied the

system.
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Refer to the installation drawings that accompanied the system for specific configuration information.
An example is here to review and help with drawing interpretation.
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Figure 5 - BDS-1332-B1290 J1 1X60X2 Configuration

e Select the Brown wire from the J1 harness and cut it to the appropriate length to reach Battery 1, Cell 1
° .ltl.ext, select the Red wire from the J1 harness and cut it to the appropriate length to reach Battery 1,

. (S:sll:eit-:he Orange wire from the J1 harness and cut it to the appropriate length to reach Battery 1, Cell
° ;;(t, select the Yellow wire from the J1 harness and cut it to the appropriate length to reach Battery 1,
° gill!\?i:l:xe selecting the colored wires and cutting them to the appropriate lengths.
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Figure 6 - J1 harness

Note: Remove the wires not required for configuration (if they have not already been removed at the
factory). It may be necessary to disassemble the DB-37 connector housing and cut the unneeded wires as
close as possible to the connector. Another option is to clip the unused wires off close to the back of the
connector without taking the connector apart. Refer to BDS-1251-A640 for DB-37 construction details. Refer
to connector J1 on these drawings BDS-1335-A693 and BDS- 1332-B1290. Use part number 1100-437BS for
termination.

Strip Sense Lead Wire

Begin assembling the 10K resistor to the sense
leads by stripping the wire first, approximately
",

Note: We have chosen a white wire here for
demonstration purposes. The first wire to strip
would be Brown, then Red, etc.

Insert Sense Lead Wire into 10K Resistor
Assembly

Next, place the stripped wire into the 10K resistor
assembly.
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Crimping with Panduit Crimper

Place the sense lead and insulated section of the
10K resistor into the first die of the Panduit
crimper, making sure that the intersection is
centered within the die.

Crimping the 10K resistor assembly to the sense
lead

Turn the connection over and crimp again.

Checking 10K resistor and sense lead connection

Check by lightly pulling on the crimped
connection.

Place sense lead and resistor close to its final destination to be connected later.

& Caution: When a load lead wire connects to the same point as a voltage sense lead, the load lead wire
must be the closest to the cell's post. See BDS-123-A380 ID Full Washer Quick Connect Sense/Load Leads and/or
BDS-127-A381 ID Optional Quick "C" Clamp Leads for Installation Details (ID).

DB-37 Connector

On some models, certain DB connectors are not installed. Determine which drawing to refer to by
examining the connector arrangement on the rear of the unit. There are potentially six DB-37
connectors available to use on the rear panel of the MPM-100. It is possible that some wires in a cable
harness may not be needed. Disassemble the DB-37 connector housing and cut the unneeded wires as
close as possible to the connector. Another option is to clip the unused wires off close to the back of the
connector without taking the connector apart. Refer to BDS-1251- A640 for wire termination details. Refer
to connector J1 on BDS-1332-B1290 and BDS-1335-A693. Use part number 1100-437BS for termination.

6.4. Temperature Sensor Connection Preparation J1

The MPM-100 has one standard channel for monitoring temperature. MPMs with 100 channel
expansion modules can monitor seven additional temperature channels. To determine if an expansion
module is installed, refer to section 6.1 Intertier Sense Lead.
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Two types of MPM temperature probes are available. One probe (part number 2900-029) hangs free for
ambient temperature measurement or mounts on a cell post surface. The other 2900-010, is a Teflon
coated probe, that can be immersed in a flooded cell to monitor electrolyte temperature.

The probe is wired to connector J1, and the wires exist on the DB-37 for termination. If not using the
temperature probe, disassemble the DB-37 connector housing and cut the unneeded wires as close as
possible to the connector. Another option is to clip the unused wires off close to the back of the connector
without taking the connector apart. Refer to BDS-1332-B1290 for Temperature Connections and BDS-
159-A421 for DB-37 termination.
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Figure 7 - BDS-1332-B1290 Temperature Connections J1

6.5. Intertier Sense Lead J1

The MPM-100 has one standard channel for monitoring intertier connection. MPMs with 60 channel
expansion modules can monitor three additional intertier connections. MPMs with 100 channel
expansion modules can monitor seven additional intertiers. Identify the modules as follows.

Stand alone MPMs with 60 channel MPMs with 100
MPM-100 expansion modules channel expansion
modules
Intertier connection | Onestandard | Three additional intertiers Seven additional intertiers
channel
Connectors J3 and J4 are installed, and J6 J3 and J7 are installed.
and J7 are covered. J5 may or
may not be installed

Table 8 - Intertier Sense Lead J1

The intertier cable connects one part of the battery to another, and typically goes from one row of
cells/jars to the next row of cells/jars. Albér recommends monitoring the intertier connections because,
during a discharge, the MPM corrects the voltage reading of the cell connected before the intertier
jumper. The MPM also corrects the internal resistance of this same cell. If intertier measurement is not
made, during a discharge, the cell before the intertier will measure the cell voltage minus the intertier
voltage drop, and the cell resistance will be the internal cell resistance plus the intertier resistance.
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Begin Intertier Connection J1

N
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Figure 8 - BDS-1335-A693 Intertier Connection J1, DB37

ANote: Beginning of the intertier cable and end of the intertier cable are relative.

The standard intertier connection is made to J1, pins 36 and 18.

1. Select the Orange/Brown/Blue wire from the J1 harness, cut it to length and strip the wire.

2. Connect a 10KQ flameproof flex resistor with a butt splice part number 1100-437BS.
3. Connect the most-positive point of the intertier to the plus connection pin 36 of J1.
4. Select the Orange/Brown/Green wire from the J1 harness, cut it to length and strip the wire.
5. Connect a 10KQ flameproof flex resistor with a butt splice part number 1100-437BS.
6. Connect the most-negative point of the intertier to the negative pin 18 of J1.
~— % R S TEVPSERSE
5 1 ORINGEEROMALLE ehm|e |
18 CRANGEBROVMGREEN < INTER-TIER + [WFUT
S < INTER-TER - [NPLT
O 19

b
—_—

Figure 9 - BDS-1332-B1290 Connections J1, pins 36 and 18

ANote: Each wire must have a 10KQ flameproof resistor with the same construction as the voltage

sense lead.

4200-069
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Additional Intertier Channel Connection Preparation J4

For additional intertier channels, the expansion module is required as well as the J4 harness; these
connections connect to J4. Refer to BDS-1332-B1290 and BDS-1335-A693 for additional intertier
connections.

s Comm
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© g1 ﬁm <_NIER-TER+ BRUT3
© ; GREEN < NTESTER- LT
© 7 BLUE < NTERTER: MPUT4
© i T < NIFR-TER. NPT
© ;3 ;IEEf <_NTERTER: MRS
© 5 WHITE <, NTER-TER. NPT
© 2 BLACK < MTER-TER : HEUTS
© E BRONNHITE < NTERTER.- INTS
O35 were § WTER-TER + BPUTT
© \ T WHTEBACWH 5 iﬂE-TEi-IrP,T-._
© % WHIENELLOW < NTESTER+ BPLTS
© 8 CREENAMT <. METER-DeTg
o o 77 BUENHTE ) :ﬁ:m

Ja O I6  GRETEACIN } Mmgu

O-1—10_THIEBROWNRED % s

o ?.1; BLACKWHTE T Th—

oloTeToToToTo o o

Figure 11 - BDS-1332-B1290 Intertier Connection J4

1. Select the Brown wire from the J4 harness, cut it to length and strip the wire.

2. Connect a 10KQ flameproof flex resistor with a butt splice and place the wire close to the
connection and position the tab washer.

Select the Red wire from the J4 harness, cut it to length and strip the wire.

4. Connect a 10KQ flameproof flex resistor with a butt splice and place the wire close to the
connection and position the tab washer.
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5. Select the Orange wire from the J4 harness, cut it to length, and strip the wire.

6. Connect a 10KQ flameproof flex resistor with a butt splice and place the wire close to the
connection and position the tab washer.

7. Select the Yellow wire from the J4 harness, cut it to length, strip the wire.

8. Connect a 10KQ flameproof flex resistor with a butt splice and place the wire close to connection
and position the tab washer.

Continue as necessary until all intertier connections are matched up according to
site/drawing/configuration demands.

& Caution: If a current lead connects to the same point as the intertier sense lead, the current lead must
be closest to the battery post. See BDS-123-A380 or BDS-127-A381 for connection details. Although these
drawings show voltage sense leads, they apply to the intertier sense leads as well. Also, if connecting a
voltage sense lead and an intertier sense lead on the same post; make these connections as close together as
possible.

6.6. Alarm Contacts and Remote Alarm Reset Connection
Preparation J2/J4

On all MPM configurations, J2 is for the alarm and digital connections. Two sets of dry Form C alarm
contacts are available on connector J2. The alarms are identified as Parameter Alarm and System Alarm.
The parameter alarm indicates threshold violations of all monitored parameters. The system alarm
indicates system power loss or monitor hardware failure.

A Warning:

Disconnect power by unplugging J2 before making any connection to the alarm circuits. See drawing
BDS-1332-B1290 included with the system for wiring details.

Each set of alarm contacts is labeled:

ALARM COMM = common with pin 1 parameter and pin 22 system alarm
ALARM NO = normally open with pin 20 parameter and pin 4 system alarm
ALARM NC = normally closed with pin 2 parameter and pin 23 system alarm

The contacts may be connected directly to a facility's alarm reporting system. If more than one MPM is at a
location and only one set of contacts can be monitored, the contacts may be wired in parallel as a
normally-open circuit or in series as a normally-closed circuit. The alarm reset must be a normally-open dry
contact that connects between J2, pins 21 and 3.

WOl b ORI

) ; £

0 51 ORANGE SN
O 1 3
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Figure 12 - BDS-1332-B1290 Parameter Lead Connections J2
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ANote: The alarm reset only resets the Parameter Alarm. The only way to clear a System Alarm is to
correct the problem.

The MPM-100 expansion boards add three sets of alarm contacts on J4, labeled as:
e ALARM-# COMM =common
e ALARM # = normally open or normally closed, Where #=2, 3, or 4.

These are configurable for either N/O or N/C contacts and are default from the factory as N/C. To change
them to N/O, remove the lid and change jumper JP18 to JP17, JP20 to JP19 and JP16 to JP15.

)
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Figure 13 - BDS-1332-B1290 MPM-100 Connections J4 Alarm

6.7. Discharge Current Sensor Connection Preparation J5 (Shunt/CT)

Since the MPM can monitor up to four battery strings in parallel, four discharge current channels are
standard with the MPM. The current measuring device can be either a shunt or a Current Transducer
(CT).

Shunt

The shunts may require special adapters for installation. Install the shunt in series with the battery string,
ensuring that, after installation, no additional stress is applied to the battery post.

For a shunt connection, refer to BDS-158- A420.
CT

The transducer (ordered separately) must be the appropriate size for the load requirements. The CT only
needs to be clamped around any battery string conductor carrying the full load.

Depending on the type of transducer used, refer to the appropriate drawings for termination. For a CT
connection, refer to BDS-1334-A692.

If not monitoring discharge current, disassemble the DB-37 connector housing and cut the unneeded
wires as close as possible to the connector.
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Figure 14 - BDS-1332-B1290 Connection J5

6.8. Float Charging Current Sensor Connection Preparation J5

Since the MPM can monitor up to four battery strings in parallel, four float current channels are
available as an option. We are choosing the Multitel Kit for this manual. Similarities may exist in other
float current kits. Please see the Float Charging Current Probe user's guide delivered with the system for
possible updates and individual nuances. Please refer to Drawings BDS- 1332-B1290 and BDS-1334-A692.

ANote: Power Source for the Float Charging Current Probe is part number 4000-026.

Figure 15 - MPM-100 Rear Panel
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Figure 16 - Float cable

Figure 19 - Float Charging Current Probe Connections
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Figure 20 - Float Charging Current Probe Power Source
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Figure 21 - Multitel's Float Charging Current Probe - Routing the cable

Figure 22 - Multitel's Float Charging Current Probe with Power Source and Inline Fuseholder
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Figure 23 - Float Current Sensor

6.9. Wiring a power cable to the Float Charging Current Probe
(FCCP)

Follow these steps to wire up the Float Charging Current Probe:

1.

Locate the voltage source to power the Float Charging Current Probe control unit. Using a digital
voltage meter, verify the voltage difference between the polarities. Should be between 18 and
60 volts DC.

Using shielded cables, route from the control unit’s mounting location to the located and
verified voltage source. If access to the rear of the control unit is restricted, be sure to leave
enough cable length to attach the power connector to the rear of the control unit and then,
slide the assembly into position. Leave enough cable length to allow connection to the power
source.

Permanently secure the cable run with cable ties.

Install in-line fuse holders to the power source end of the shielded cable. The fuses should be as
close to the power source as possible. Leave the fuses out of the fuse holder temporarily. Place
the fuses in an obvious location where they can be found later.

Connect the power source cable to the power, paying close attention to the polarity.
Connect the cable ground to a system ground connection, close to the power source.

On the control unit, take the end of the cable and strip enough insulation and shield from the
cable as necessary to crimp the connector pins and install the connector housing.

ANote: To maintain the expected FCC emissions, the cable shield must come to the base of
the connector housing. Be sure to only strip away as much insulation as needed to install the
connector pins and housing.
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8. Crimp the pins to the wires at the exposed end of the cable that goes to the control unit. Slide
the crimped wires into the connector housing, making sure the polarity is correct and leave the
ground conductor free.

9. Go back to the fuse holders and reinstall the fuses that were removed.
10. Plug the connector housing into the control unit and verify the unit powers up.

11. Remove the connector from the control unit and continue with the installation.

Figure 24 - Inserting the Power Connector

6.10. Load Lead Wire Connection Preparation

A Warning:

Never route the wires in the same conduit with other wires in the facility. Never run the wires parallel to
the battery bus. Some inverters emit large signal spikes that could cause induction problems through
the connection cables.

Overall Voltage Monitoring

The overall voltage monitoring connections are made through the load lead wire connections. No
additional wiring is necessary.

ACaution: When a load lead wire connects to the same point as a voltage sense lead, the load lead wire
must be the closest to the cell's post. See BDS-123-A380 ID Full Washer Quick Connect Sense/Load Leads and/or
BDS-127-A381 ID Optional Quick "C" Clamp Leads for Installation Details (ID).

If a square post is available, the post clip connection scheme is better. See BDS-163-A424.

Disconnect Device

The first load lead wire that connects power from the batteries to the MPM-100, is considered the
primary disconnect device. Connect the first load lead wire to the positive post of the first cell when
making connections from the MPM-100 to the battery. To bypass the disconnect switch and maintain
MPM-100 power when the string is not online connect this load lead wire directly to the DC bus when
monitoring multiple strings.
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Step By Step Instructions
Re-check the configuration by following these instructions:

1. Determine the configuration, for example 4X4, 2X12, 1X20 and so on. The configuration can be identified by the
model number located on the bottom side of the MPM-100 device. Reference this number to the proper
configuration under section 3 of the User’s Guide.

2. Match the configuration to the corresponding configurations at the top of this drawing.
The column where the model number is will identify the connections for that configuration.

4. Some configurations will not require all connections in the specified column to be connected. For example, if a
2X4X12 is specified, only the connections identified with B1 and B2 will be required. The B# represents the battery
number that will be connected.

5. Reference the installation procedure for proper sense lead construction and terminal to the battery.

Build each load lead wire using BDS-1141-A510 Fuse Protected Load Lead, observing length restrictions. All
Drawings are located in the back of the manual.

B USSMANN
HF A
FUSE HOLDER

24,007 Typ.

/\x\" Langtha m o
ANDERZON 12 AWG 3 o e P
304 CONNECTOR  LOAD LEAD \ Custamer's requiremants.
WIRE —
vt ==t S = = ()
/ "“\—— MDA 20 / 12 AWG —
NDERSON HEAT

Lr

. FUSE HEAT LOAD LEAD Pnﬁhllﬁglr
Z0A CONTACT/PIN SHRINK SHRINK WRE  RMINAL

(Sized os req'd)

Figure 25 - BDS-1141-A510 Fuse Protected Load Lead

Strip 12 AWG Load Lead Wire

Choose the desired length of load lead wire. Strip
one end of the 12 AWG load lead wire to 5/16".
For ease of future cell maintenance, leave some
slack in the wiring to the cells.
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# 30 Die with Andersen Contact and pin

Position the contact into the #30 die with the
Andersen contact pin. Center the crimp portion of
the contact in the die with the rounded portion of
the die up and against the seam on the contact
and the tongue of the die directly opposite.

Inserting Load Lead Wire into Pin to Crimp

Place the wire inside of the contact pin. Before
crimping the contacts onto the load lead wire,
orient the contacts so that the contacts are all
facing the correct direction, that is, so they go into
the Andersen 30 amp connector/housings without
twisting the wire. Notice that the contacts go into
the housings one way only.

Crimping Load Lead Wire to Pin

Double check that the wire is fully inserted into
the contact and crimp down firmly. Crimp with
almost but not quite full force without bottoming
out the tool.

A Note: Don't spread the connector apart.

Good Crimp

A good connection is where the dimensions of the
crimped portion are no more than an un-crimped
pin. If the crimp is flattened then the pin will not
readily push into the housing. Rotate the crimp 90
degrees and squeeze it again in the number three
die but this time not as firmly. The idea is to make
the width of the crimp just slightly less than it was
prior to crimping.
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Andersen Connectors

Assemble the black plastic Andersen
connectors/housings together. Put the connector
housings together before inserting the connector
pins. The plastic housings are held together with
dovetail joints. Always slide these joints together!
Notice that they slide together in one direction
only.

A Warning: Always slide the Andersen
connectors together and notice that they slide
together in one direction only. Do not snap the
housings together or apart as damage may occur.

Insert Andersen Contact into Connectors

Insert the contacts with their sharp edge down
against the flat spring within the housing. The
contacts should slide in and click.

If an audible click is not heard then they are not
fully seated, the contacts need to be seated/fixed.
When inserted fully the contact and its wire "float
slightly inside its housing. If it feels tight it may not
be snapped in fully or the contact is wider than it
originally was during crimping.

Tug on Assembled Connector

Tug slightly on the assembled connector to make
sure the contacts are locked in place. If there is
trouble locking the contact into the housing, then
look at the side profile of the contacts. It is possible
that it may need to be adjusted and/or
straightened before inserting it into the housing.

ANote: "Measure twice, cut once." The load
delivered during a resistance test may be
degraded if the load lead wire is too long.
Therefore, when building the load lead wires,
maintain an overall length from 22 to 90 feet
round trip. Round trip consists of, for example, a
connection from Load Connection 1, out to the
battery, and back from the battery to Load
Connection 2. If connection length is not
maintained, the load will be too low or high, and
resistance test results may be affected.
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Strip 12 AWG Load Lead Wire

A Warning: Always make sure the polarity is
correct before plugging in the equipment. Do not
plug in the equipment before checking that all load
lead wires have been measured, cut and crimped
according to system drawings.

Strip the other end of the inline fuse holder
assembly to 5/16".

Thomas and Betts Crimper

Choose die C (12 to 10) on the Thomas and Betts
crimper.

Crimp Fuseholder onto Inline Fuseholder
Assembly

Place about 1.5 inches of 3/8" heat shrink tubing
onto the load lead wire, and secure the open end
of the fuse holder on the inline fuse holder
assembly into die C.

Then place the load lead wire into the secured
inline fuse holder assembly, and crimp. Turn 90°
and crimp again.

Checking Fuseholder:Load Lead Wire Connection

Tug on the connection to make sure the
connection will hold well.
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Securing Fuseholder Load Lead Wire Connection
with Heat Shrink

Pull the heat shrink tubing up to cover the wire
and the fuse holder connection. Use a heat source
to shrink.

& Caution: Never wrap excess load lead wire
into a coil. A tight coil will result in induction that
can adversely affect equipment operation. Leave
excess cable in loose, flat lengths.

A Warning: Before making any connections to
the battery, verify the fuses have been removed
from the fuse holders. Do not install the fuses until
the time that the entire system is commissioned.

In hazardous voltage applications (where battery
voltage is greater than 60VDC), remove the load
lead wire fuse before disconnecting the load lead
wire connector from the MPM.
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7.Connecting Battery Terminals and Tab Washer
Installation

Tab washers are washers that allow connection of the monitoring system to the battery. Some tab
washers are supplied with single or double tabs. The features being installed will decide the tab washer
style, where and how many tab washers are to be installed. The actual placement of these tab washers
in relation to the battery post and existing hardware is critical. Reviewing the following examples will
help illustrate tab washer placement.

Not all battery post will require three tabs as indicated by the figures below. Reference the detailed
sections that will illustrate how many and where to install these tab washers.

ANote: Never substitute tab washers with tab washers that were not supplied within the
installation kit. Using after market or other types can potentially cause an error in the resistance
readings.

Always place the tab washers closest to the post or directly on top of the interconnecting strap. Torque
all bolts/nuts to the manufactures specification when reassembling the connections.
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Figure 26 - BDS-123-A380 ID Full Washer Quick Connect Sense/Load Leads
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Figure 27 - BDS-127-A381 ID Optional Quick "C" Clamp Leads

When connecting the actual wires to the tab washers it is important to note that whenever a power
connection (heavier gauge black or red wire) is being made, it must be connected to the tab washer
closest to the battery post when more than one tab washer is used. Connect the load lead wires to
positive posts, except for the last cell, where the connection is to the negative post.

Refer to BDS-1333-B688 Load Connections for MPM-100 included with the system to identify cells that
will have load lead connections.

A Note: If the power leads are not connected correctly, this could result in inaccurate resistance
readings of the cell that these leads are connected to. Power leads must always be the closest
connection to the battery post.
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8.Final Steps Communication Connections

Connection to an MPM-100 can be via:
e modem

e USB (front panel)
e RIJ-45 or RS-232 (rear panel)

ANote: All methods allow battery parameters to be checked.

8.1. Modem

The MPM-100 can connect to a telephone line using the TELCO RJ-11 connector on the MPM rear panel.
When connecting via modem, use 26AWG (minimum) TELCO line cord.

To communicate with an MPM from a remote location, connect the MPM rear panel modem connector to
a telephone line. Connect the remote computer modem to the telephone line according to the computer
manufacturer's instructions.

Pins 2 and 3 of the RJ-11 TELCO connector are for the tip and ring connection.

Figure 28 - TELCO RJ-11 Modem Connection

ANote:A modem may not be installed on the model being used.

8.2. USB

The USB port on the front of the MPM is utilized for a temporary connection to a laptop computer. To use
the USB port, connect the supplied USB cable, and switch the USB option on the Local Port Switch, so that
the light indicator is on.
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A Note: The front and rear connectors are in parallel and may not be used simultaneously. To use the
RS-232 connector, make sure that the LED on the front switch is off, indicating that the front port is off and
the back port is on.

8.3. RS-232

For a permanently connected computer, connect a 9-pin female to female cable (pin to pin construction)
to the MPM rear panel port available and to an available port on the computer to be used.

ANote: The front and rear connectors are in parallel and may not be used simultaneously. To use the
RS-232 connector, make sure that the LED on the front switch is off, indicating that the front port is off
and the back port may be engaged.

The connection between the MPM and the computer
must not 1 exceed 25 feet. For close connections, use the serial
cable included with the system. For longer distances,
build a cable using BDS-162-A423. Parts can be ordered from Albér.

Figure 29 - RS-232 9 Pin Female to Female Cable
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Figure 30 - BDS-162-A423 Serial Interconnect Cable RS-232
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8.4. RJ-45 Connector

If the MPM-100 has a factory-installed network interface an RJ-45 connector will be installed just above
the TELCO RJ-11 modem connection.

If the RJ-45 connector is not installed, an optional external network interface can be purchased; use the
Albér conversion unit that connects to the DB-9. Refer to part number 4200-047, UDS-10 External
Interface Network Setup User's guide.

Connect an Ethernet patch cable between the MPM-100 and the network to be utilized.

Figure 31 - RJ-45 Connector
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9.MPM-100 Drawings
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The following drawings are included in this guide to give more details on connecting and

troubleshooting the MPM-100.
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SOFTWARE LICENSE AGREEMENT 

READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE ATTEMPTING TO DOWNLOAD, INSTALL, OR USE THE SOFTWARE. BY DOWNLOADING, INSTALLING, OR USING THE SOFTWARE, YOU AGREE TO BE BOUND BY THESE TERMS AND CONDITIONS. IF YOU DO NOT ACCEPT THESE TERMS AND CONDITIONS, DO NOT DOWNLOAD, INSTALL, OR USE THE SOFTWARE.  IN SUCH A CIRCUMSTANCE, THE SOFTWARE MAY BE RETURNED WITHIN THIRTY (30) DAYS OF YOUR RECEIPT FOR A FULL SOFTWARE REFUND. YOU REPRESENT THAT YOU (I) ARE NOT LOCATED IN, UNDER THE CONTROL OF, OR A NATIONAL RESIDENT OF ANY COUNTRY TO WHICH THE UNITED STATES HAS EMBARGOED GOODS, (II) ARE NOT ON THE U.S. TREASURY DEPARTMENT'S LIST OF SPECIALLY DESIGNATED NATIONALS, (III) ARE NOT ON THE 

U.S. COMMERCE DEPARTMENT'S LIST OF DENIED PERSONS, OR (IV) ARE NOT OTHERWISE PROHIBITED BY U.S. LAW FROM RECEIVING OR USING THE SOFTWARE (COLLECTIVELY “EXPORT RESTRICTIONS”). IF YOU DO NOT HAVE AUTHORITY TO ACCEPT THIS AGREEMENT FOR YOUR ORGANIZATION, IT IS YOUR OBLIGATION TO ENSURE THAT AN AUTHORIZED INDIVIDUAL MAKES THE DETERMINATION THAT YOUR ORGANIZATION IS NOT SUBJECT TO THE ABOVE EXPORT RESTRICTIONS PRIOR TO DOWNLOADING, INSTALLING, OR USING THE SOFTWARE. 

This Software License Agreement (“Agreement”) is a legal agreement between you and Albér Corp., a Florida, United States of America, corporation, (“Albér”).  Albér's software, including enhancements, upgrades, and any future releases, if provided, is made available exclusively for use with the associated Albér products (the “Products”). The foregoing, including any accompanying program(s), documentation, images, animation, and text incorporated therein, (collectively “Software”), is provided solely for commercial and industrial use under the license terms specified herein.  

GRANT OF RIGHTS: Provided that you comply with all of the terms of this Agreement, Albér grants a non-exclusive, non-transferable license to you to install and use the Software solely for use with Products as provided for herein. You represent and warrant that you will not use the Software in violation of applicable laws and regulations or where such use detrimentally affects Albér’s rights in the Software or subjects Albér to liability.  You assume responsibility for the selection of the Software to achieve your intended results, and for the installation, use, and the results obtained from the Software. Provided that you have paid the applicable license fees, you may use (i) BMDM with SQL, on one server on one site, with a maximum of two hundred (200) users; (ii) all other Software, an unlimited number users per site.  Any other operation of the Software at any time shall constitute a material breach of this Agreement and shall terminate this license as provided for below.  By use of the Software, you agree that Albér may, at its option, perform an audit of your usage of the Software to determine the number of servers and Products that are using the Software. 

TERMINATION OF LICENSE: Your license is automatically terminated if you: (1) use the Software with anything other than Products, (2) attempt to copy or reconstruct any part of the object code, source code, or algorithms, (3) attempt to decompile, disassemble or reverse engineer the Software, in whole or in part, or otherwise attempt to derive the source code of the Software, (4) provide, disclose, sell, rent, lease, license, sublicense, or otherwise transfer or assign the Software to any third party, (5) use the Software in excess of the licensed coverage purchased, (6) write or develop any derivative software or any other software program based upon the Software, (7) modify or alter the Software, or (8) fail to comply with any other license terms.  You may elect to terminate this license at any time by destroying the Software together with all copies and any portions thereof in any form. 

LIMITED WARRANTY: Albér represents that it has the right and authority to grant the license herein. Albér warrants solely to you for a period of thirty (30) days from the date of Albér shipment or distribution that the distribution media (if supplied) on which the Software is furnished under normal use will be free from defects in material and workmanship and the Software will substantially conform to Albér published 

documentation. EXCEPT FOR THE ABOVE EXPRESS WARRANTIES, THIS SOFTWARE IS PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR INTENDED PURPOSE. ALBÉR DOES NOT WARRANT THAT THE SOFTWARE FUNCTIONS WILL MEET YOUR REQUIREMENTS OR THAT THE SOFTWARE WILL OPERATE UNINTERRUPTED OR ERROR FREE. 

LIMITATION OF REMEDIES: Albér's entire liability and your exclusive remedy arising from use or inability to use the Software is:(1) The replacement of any distribution media not meeting Albér's warranty, or (2) If Albér is unable to provide you a replacement that conforms to Albér's warranty, to refund the purchase price. THE REMEDIES SET FORTH IN THIS AGREEMENT ARE EXCLUSIVE. 

LIMITATION OF DAMAGES: IN NO EVENT, REGARDLESS OF THE FORM OF THE CLAIM OR CAUSE OF ACTION (WHETHER BASED IN CONTRACT, INFRINGEMENT,NEGLIGENCE, STRICT LIABILITY, OTHER TORT, OR OTHERWISE), SHALL ALBÉR’S LIABILITY TO YOU EXCEED THE PRICE PAID BY YOU FOR THE SOFTWARE.  YOU AGREE THAT ALBÉR’S LIABILITY TO YOU SHALL NOT EXTEND TO INCLUDE SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR PUNITIVE DAMAGES EVEN IF ALBÉR IS ADVISED OF THE POSSIBILITY OF THESE DAMAGES.  The term "consequential damages" shall include, but not be limited to, loss of anticipated profits, business interruption, loss of use, revenue, reputation and data, costs incurred, including without limitation, for capital, fuel, power and loss or damage to property or equipment.  You acknowledge that this Agreement reflects this allocation of risk. 

COPYRIGHT:  This Software is the proprietary property of Albér and/or its suppliers and is protected by United States copyright laws, other applicable copyright laws, and international treaty provisions. Title and ownership of all copyrights to the Software remain in Albér or third parties.  Accordingly, your rights to use, copy and modify the Software are strictly limited to the specific rights provided in this Agreement or as may otherwise be required by applicable copyright law. 

U.S. GOVERNMENT RESTRICTED RIGHTS:  This Software is developed at private expense and is provided with "Restricted Rights." Use, duplication, or disclosure by the United States Government is subject to restrictions set forth in the Federal Acquisition Regulations and its Supplements.  

ASSIGNMENT:  You may not sublicense, assign, or otherwise transfer this license of the Software without the prior written consent of Albér.  Any such transfer of rights, duties, or obligations is void and terminates this Agreement. 

EXPORT RESTRICTIONS:  You may not export the Software in violation of applicable export laws and regulations of the applicable countries.  You agree to comply with all laws, regulations, decrees and orders of the United States of America that restrict the exportation (or re-exportation) of the Software to other countries, including, without limitation, the U.S. Export Administration Regulations. 

UPDATE POLICY: Albér may create, from time to time, updated versions of the Software.  Albér reserves the right to make changes to or improvements in any aspect of the Software at any time without prior notice to you and without an obligation to supply such changed and/or improved Software to you. 

NUCLEAR/MEDICAL: THE SOFTWARE IS NOT FOR USE IN CONNECTION WITH ANY NUCLEAR, MEDICAL, LIFE-SUPPORT, AND RELATED APPLICATIONS.  You agree to defend, indemnify, and hold harmless Albér from any claims, losses, suits, judgments and damages, including incidental and consequential damages, arising from such use, whether the cause of action be based in tort, contract or otherwise, including allegations that the Albér’s liability is based on negligence or strict liability. 

JAVA SUPPORT: The Software may contain support for programs written in Java. Java Technology is not fault tolerant and is not designed, manufactured, or intended for use or resale as online control equipment in hazardous environments requiring fail-safe performance, such as in the operation of nuclear 



facilities, aircraft navigation or communication systems, air traffic control, direct life support machines, or weapons systems, in which the failure of java technology could lead directly to death, personal injury, or severe physical or environmental damage. 

COMPLETE AGREEMENT/GOVERNING LAW/VENUE: This Software license agreement comprises the final and complete agreement between the parties. No person is authorized to change or modify this Agreement except an executive officer of Albér Corporation and then only in writing.  The laws of the United States and the State of Florida shall apply to this Agreement and its interpretation without reference to choice or conflict of laws principles.  Albér and you hereby irrevocably submit to the personal and subject matter jurisdiction of any State of Florida or federal court sitting in Miami, Florida, in any action or proceeding arising from or relating to this Agreement.  If any provision of this Agreement is held to be void, invalid, unenforceable, or illegal, the other provisions shall continue in full force and effect. 






LIMITED WARRANTY FOR ALBÉR PRODUCTS

This Warranty is given ONLY to purchasers who buy for commercial or industrial use in the ordinary course of each purchaser's business.

General:

Albér Corp. products and systems are, in our opinion, the finest available. We take pride in our products and are pleased that you have chosen them. Under certain circumstances, we offer with our products the following One Year Warranty Against Defects in Material and Workmanship.

Please read your Warranty carefully. This Warranty sets forth our responsibilities in the unlikely event of defect and tells you how to obtain performance under this Warranty.

ONE YEAR LIMITED WARRANTY
AGAINST DEFECTS IN MATERIAL AND WORKMANSHIP

ALBÉR PRODUCTS COVERED:

BDS-40, BDS 256XL, BDSU, and MPM-100.

Terms of Warranty:

As provided herein, the Albér product is warranted to be free of defects in material and workmanship for a period of twelve (12) months from date of commissioning, not to exceed eighteen (18) months from date of shipment, provided that startup is performed by Albér authorized personnel, and the product has been stored in a suitable environment prior to start-up. The start-up date will be determined only from the completed ASCOMP file provided to Albér from User and accepted by Albér. The product shipment date will be determined only from the Albér bill of lading. If any part or portion of the Albér product fails to conform to the Warranty within the Warranty period, Albér, at its option, will furnish new or factory remanufactured products for repair or replacement of that portion or part.

Warranty Extends to First Purchaser for Use. Non-transferable:

This Warranty is extended to the first person, firm, association or corporation for whom the Albér product specified herein is originally installed for use (the "User"). This Warranty is not transferable or assignable without the prior written permission of Albér.

Assignment of Warranties:

Albér assigns to User any warranties which are made by manufacturers and suppliers of components of, or accessories to, the Albér product and which are assignable, but Albér makes NO REPRESENTATIONS as to the effectiveness or extent of such warranties, assumes NO RESPONSIBILITY for any matters which may be warranted by such manufacturers or suppliers and extends no coverage under this Warranty to such components or accessories.

Drawings. Descriptions:

Albér warrants for the period and on the terms of the Warranty set forth herein that the Albér product will conform to the descriptions contained in the approved drawings, if any, applicable thereto, to Albér's final invoices, and to applicable Albér product brochures and manuals current as of the date of product shipment ("Descriptions"). Albér does not control the use of any Albér product. Accordingly, it is understood that the Descriptions are NOT WARRANTIES OF PERFORMANCE and NOT WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE.

Warranty Claims Procedure:

Within a reasonable time, but in no case to exceed thirty (30) days after User's discovery of a defect, User shall contact Albér at 1-800-851-4632.

User shall ship the product, with proof of purchase, to Albér freight prepaid. Albér products shipped to Albér without a return authorization number will be refused and returned freight collect to User at User's expense. Products shipped by User to Albér which have incurred freight damage due to User's improper packaging of the product will not be covered by this Warranty and any replacement parts, components or products needed will be invoiced in the full current price amount and returned freight collect to User.

Subject to the limitations specified herein, Albér will replace, without charge for Albér labor or materials, subsequent to its inspection, and return freight prepaid F.O.B. Albér's facility, the product shipped to Albér with a return authorization number and warranted hereunder which does not conform to this Warranty.

Warranty coverage will be applicable only after Albér's inspection discloses the claimed defect and shows no signs of treatment or use that would void the coverage of this Warranty. All defective products and component parts replaced under this warranty become the property of Albér.

Warranty Performance of Component Manufacturers:

It is Albér's practice, consistent with its desire to remedy Warranty defects in the most prompt and effective manner possible, to cooperate with and utilize the services of component manufacturers and their authorized representatives in the performance of work to correct defects in the product components. Accordingly, Albér may utilize third parties in the performance of Warranty work, including repair or replacement hereunder, where, in Albér's opinion, such work can be performed in less time, with less expense, or in closer proximity to the Albér product.

Items Not Covered By Warranty:

THIS WARRANTY DOES NOT COVER DAMAGE OR DEFECT CAUSED BY misuse, improper application, wrong or inadequate electrical current or connection, negligence, inappropriate on site operating conditions, repair by non-Albér designated personnel, accident in transit, tampering, alterations, a change in location or operating use, exposure to the elements, Acts of God, theft or installation contrary to Albér's recommendations or specifications, or in any event if the Albér serial number has been altered, defaced, or removed.

THIS WARRANTY DOES NOT COVER shipping costs, installation costs, or maintenance or service items and further, except as may be provided herein, does NOT include labor costs or transportation charges arising from the replacement of the Albér product or any part thereof or charges to remove or reinstall same at any premises of User.

REPAIR OR REPLACEMENT OF A DEFECTIVE PRODUCT OR PART THEREOF DOES NOT EXTEND THE ORIGINAL WARRANTY PERIOD.

Limitations:

· THIS WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

· USER'S SOLE AND EXCLUSIVE REMEDY IS REPAIR OR REPLACEMENT OF THE ALBÉR PRODUCT AS SET FORTH HEREIN.

· IF USER'S REMEDY IS DEEMED TO FAIL OF ITS ESSENTIAL PURPOSE BY A COURT OF COMPETENT JURISDICTION, ALBÉR'S RESPONSIBILITY FOR PROPERTY LOSS OR DAMAGE SHALL NOT EXCEED THE NET PRODUCT PURCHASE PRICE.

· IN NO EVENT SHALL ALBÉR ASSUME ANY LIABILITY FOR INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES OF ANY KIND WHATSOEVER, INCLUDING WITHOUT LIMITATION LOST PROFITS, BUSINESS INTERRUPTION OR LOSS OF DATA, WHETHER ANY CLAIM IS BASED UPON THEORIES OF CONTRACT, NEGLIGENCE, STRICT LIABILITY, TORT, OR OTHERWISE.

Miscellaneous:

· NO SALESPERSON, EMPLOYEE OR AGENT OF ALBÉR IS AUTHORIZED TO ADD TO OR VARY THE TERMS OF THIS WARRANTY. Warranty terms may be modified, if at all, only by a writing signed by a Albér officer.

· Albér obligations under this Warranty are conditioned upon Albér timely receipt of full payment of the product purchase price and any other amounts due. During the period when any amounts are overdue from User, Albér warranty obligations shall be suspended. The warranty expiration date shall not be extended upon payment of the overdue amount. Albér reserves the right to supplement or change the terms of this Warranty in any subsequent warranty offering to User or others.

· In the event that any provision of this Warranty should be or becomes invalid and/or unenforceable during the warranty period, the remaining terms and provisions shall continue in full force and effect.

· This Warranty shall be governed by, and construed under, the laws of the State of Florida, without reference to the conflict of laws principles thereof.

· This Warranty represents the entire agreement between Albér and User with respect to the subject matter herein and supersedes all prior or contemporaneous oral or written communications, representations, understandings or agreements relating to this subject.
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[bookmark: _Toc288729060]Safety Information

[bookmark: _Toc288729061]General

For Safety Class 1 equipment, e.g. equipment provided with a protective earth terminal, an uninterruptible safety earth ground must be provided from the main power source to the product input wiring terminal or supplied power cable. The protective features of this product may be compromised if it is used in a manner not specified in this guide and/or related operation or installation instructions. This manual describes general installation of the system. If the system has features or accessories not described in this manual, contact Albér. 

The following general safety precautions must be observed during all phases of operation, service, and repair of this product. Failure to comply with these precautions or with specific warnings elsewhere in this manual, violates safety standards of design, manufacture, and intended use of the product. Albér assumes no liability for the customer's failure to comply with these requirements.



		[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note:

		Use safety equipment when working in and around the batteries.

Never energize the device until after the installation is complete.

Never exceed equipment voltage, power ratings or capabilities.

Use of this product in a manner not specified could compromise the designed in safety of this product.





[bookmark: _Toc264375336]Document Symbols

The symbols below appear in this manual or are affixed to the Albér device. It is important to review these symbols and to understand the type of instructional information they convey. 

		[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning

		Highlights areas related to user safety.

Calls attention to a procedure, practice, or condition which, if not correctly followed, could result in personal injury. Do not proceed beyond a WARNING symbol until the indicated conditions are fully understood and met. Always observe safety information when installing, setting up or operating this product.



		[image: \\server3\Engineering\Graphics\SYMBOLS\CAUTION.JPG] Caution

		Highlights areas related to product or data safety.

Calls attention to an operating procedure or condition which, if not correctly followed, could result in damage to the product or permanent loss of data. Do not proceed beyond a Caution symbol until the indicated conditions are fully understood and met.



		[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif] Note

		The Note symbol calls attention to important information.

Describes additional information to help the user.





[bookmark: _Toc264375337] Product Safety Practices

The following describe safety practices particular to the installation or operation of the product. 

Equipment Service

Proper installation and testing are essential to the correct functioning of the system. If you have questions, contact Albér and request monitor assistance. Except as explained in this manual, do not attempt to service Albér equipment. 

Any adjustment, maintenance or repair of this product must be performed by qualified personnel. Contact an Albér customer service engineer and request assistance. Only qualified and trained personnel may perform the operations described in this manual. All safety information must be read, understood, and strictly adhered to before installing, powering up or using the equipment or software (the "system".)

Before Applying Power

Check configuration and drawings. Double check all connections. Verify that the system is set to match available voltage, the correct fuses are installed, and all safety precautions are taken. 



[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: Notice the system's external markings described under Safety Symbols.



[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: High voltage or current may be present inside the equipment and on the equipment terminals. Observe system's external markings and all electrical safety precautions when removing and installing equipment covers, when connecting leads, and when making adjustments. Never energize the cabinet or any component with 115VAC (or 230VAC if applicable) or battery voltage until after the installation is complete. Never exceed equipment voltage, power ratings or capabilities. 

Equipment Grounding

Make sure the equipment chassis and/or other system components are properly grounded when required.

To minimize shock hazard, the system chassis must be connected to an electrical protective earth ground if/when required. When AC mains are used for the power source, the system must be connected to the AC power mains through a grounded power cable, with the ground wire firmly connected to an electrical safety ground at the power outlet. 

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Any interruption of the protective (grounding) conductor or disconnection of the protective earth terminal will cause a potential shock hazard that could result in personal injury.

Fuses

For continued protection, only the fuses with the required rated current, voltage, and specified type, i.e. normal slo–blo, fast blow, time delay, etc. must be used. 

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Do not use repaired fuses or short-circuited fuse holders. To do so could cause a shock or fire hazard. Some fuses may not be easily removed, contact Alber at 954-623-6660. Request for MPM assistance.

Equipment Access

Operating personnel must not remove equipment covers, shields, and or panels. Component repair and/or replacement and internal adjustments must be made only by qualified service personnel. 

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Under certain conditions, dangerous voltages may exist even with the equipment switched off. To avoid dangerous electrical shock, do not perform procedures involving cover or panel removal.

Operating Damaged Equipment

Do not operate damaged equipment. Equipment that appears damaged or defective must be made inoperative and secured against unintended operation until repaired by qualified service personnel.

Whenever it is possible check that the safety protection features built into this product have been impaired, either through physical damage, excessive moisture or any other reason, remove power and do not use the product until safe operation can be verified by qualified service personnel. If necessary, contact Albér to ensure the safety features are maintained. 

Servicing and Adjusting

[image: \\server3\Engineering\Graphics\SYMBOLS\CAUTION.JPG] Caution: Do not service or adjust alone. While in the battery circuit, do not attempt internal service or adjustment of this equipment unless another person, capable of calling for or rendering first aid and resuscitation, is present. 




Substituting Parts or Modifying Equipment

[image: \\server3\Engineering\Graphics\SYMBOLS\CAUTION.JPG] Caution: Do not substitute parts or modify equipment. Due to the possibility of introducing additional hazards, do not substitute parts or perform any unauthorized modification to the product. For example, all Current Transducers used with this product must be UL recognized. If necessary, contact Albér to ensure the safety features are maintained. 

Ensure Rack/Chassis/Shelving Mounting Stability

To ensure stability of the test bay, place heavier instruments near the bottom of the rack. Check the location of all equipment (including PCs) for stability. Make sure cabinets are well mounted. 

Radiated Immunity

If and when subjected to abnormally high RFI fields they may affect the operation of the equipment. 

Insulation Rating For Wires

Use only wire supplied with the installation kit. 

Ventilation

Never block equipment ventilation ports or openings. The equipment must have adequate ventilation to prevent overheating. If using a cabinet, allow at least 8" clearance on all sides of the cabinet for ventilation. Never block ventilation ports, and ensure the equipment is operated within the temperature and humidity ranges found in the Ventilation Guide Table and within the specifications: 



		Temperature range:

		5C to 40C

		41F to 104F



		Humidity range:

		0% to 80% RH (non at 5C to 31C

		0% to 50% RH (non condensing) at 32F to 40C





Drawings

Drawings and Figures in this manual may be for reference only or may be superseded by later drawings. For the latest information and revision, refer to the drawings supplied with the system. Reference drawings are located in the rear of the manual.

Warning 

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Denotes a hazard. It calls attention to a procedure, practice, or condition, which, if not correctly performed or adhered to, could result in personal injury or death. Do not proceed beyond a Warning symbol until the indicated conditions are fully understood and met. Refer to accompanying documents as well as OEM documentation.

Caution

[image: \\server3\Engineering\Graphics\SYMBOLS\CAUTION.JPG] Caution: symbol denotes a hazard. It calls attention to an operating procedure, or condition, which, if not correctly performed or adhered to, could result in damage to or destruction of part or all of the product or permanent loss of data. Do not proceed beyond a CAUTION symbol until the indicated conditions are fully understood and met. Refer to accompanying documents.

Note

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: This symbol contains important information.

Safety Symbols

		Symbol

		Description



		[image: ]

		Conforms with European standards





		[image: ]

		Approved by Underwriters Laboratories









		[image: ]

		Protective earth (ground) terminal









		[image: ]

		Frame or chassis terminal









[bookmark: _Toc288729155]Table 1 - Table Safety Symbols




[bookmark: _Toc288729062]Emergency Shutdown Switch

When applicable, available and or possible, disconnect AC wall socket plug, and/or unplug all load steps immediately. 

[image: ]Note: Some equipment and systems may not be equipped with an individual power disconnect.



UPS (Uninterruptible Power Supply)

If you are using an optional UPS with the system, be certain the UPS internal battery is functional. Follow instructions in the UPS manufacturer's manual.

[bookmark: _Toc288729063]Preventive Maintenance

Visual Inspection

Visually inspect all monitor system components for damaged or frayed power cords and cables, or damaged component panels, controls, and connectors. When damage is detected, remove the equipment from service until the damage is repaired. 

Cleaning System Components

Clean system components using a soft cloth, slightly moistened with water. Do not use commercial or industrial cleaners that may attack the computer display and housing. Never expose the computer or system components to water, high humidity, or dampness. 

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Before cleaning equipment, ensure the system is disconnected and power to the units has been shut off. You must disconnect the system components and the monitor system cabinet, if a cabinet is being used, from AC and/or DC power sources.

Fans and Vents

Remove dust from fans and vents using a small brush or hand held vacuum. Immobilize fan blades to avoid over - speed when using a vacuum. 

Sense Leads: When Applicable/Ring Terminals

Before cleaning the sense lead clips, ensure the system is disconnected and power to the system has been shut off. 

On some applications, cleaning the sense leads where they connect to the battery may be necessary. This is normally needed when monitoring flooded batteries because electrolyte can drip or splash onto the sense lead connections. Sense leads exposed to electrolyte must be neutralized using a water and baking soda mixture. Brush this mixture on to the sense lead clip then rinse well with clean, cool tap water and dry with a clean, soft cloth.

[image: ]Note: Some equipment and systems may not be equipped with lead clips.

[bookmark: _Toc288729064]Internal Components

The MPM system has no user replaceable components. Since high voltage exists in most of the system components, only knowledgeable users should remove the covers from components. Failure to comply with this restriction could pose a safety hazard and/or void the product warranty. 

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: High voltages exist inside the MPM system components and on the terminals. Calibration must be performed only by technically qualified persons. Observe electrical safety precautions when removing and installing equipment covers and when connecting leads and making adjustments.

[bookmark: _Toc288729065]Shipping, Storage, Normal Use Protection

Protect the system from physical impact during normal use or storage, and when necessary, provide protection during shipment between test sites. 



		Installation Checklist

		[image: small_alber]
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[bookmark: _Toc288729066]System Overview

[bookmark: OLE_LINK1]The MPM (Multi Purpose Monitor) is a low cost, single module solution for all applications of 140 volts or less. MPMs contain data collection, controller and resistance test circuitry. The flexible MPM design handles almost any application, including telecommunications, switchgear, microwave, solar, and generator start. Albércorp can configure the MPM for more than 80 strings and cell/module configurations. Multiple MPMs together can handle large numbers of strings. What sets the full function MPM apart from other low cost monitors is its ability to provide early detection of potential issues. With its remote access capability, the MPM also offers significant maintenance savings over midpoint, ripple current, and float current monitors, which are no more than open circuit detectors that indicate that the battery has failed. Units that monitor more than 24 cells contain an expansion module, which is identified by the presence of rear panel connectors J3 through J7; otherwise, blank panels are installed. 

[bookmark: _Toc288729067]MPM Measurement Capabilities 

		· Cell/module voltages (100) total

		· Temperature (8 channels)



		· Overall voltage

		· Internal and resistances



		· String current (4 channels)

		· Intertier (8 channels)*



		· Float current (4 channels)*

		· Contact closure or binary inputs (16)





[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: *Some measurement points are optional.

[bookmark: _Toc288729068]MPM Features

		· Dial in/dial out capability

		· Powered from DC bus or 115 VAC



		· Auto detects discharges in real-time data

		· Multiple communications options



		· Alarms and reports out of tolerance conditions

		





For more information, please access our website: www.alber.com.

[bookmark: _Toc288729069]MPM Model Number Description

The MPM can accommodate over 80 different battery configurations, which may be modified for nonstandard battery configurations. (For example, a 1x60 configuration can have 59 cells.) The MPM-100 model numbers are structured as follows. 



1002-nnnA xxxxxx



MPM model.

-nnnA 






[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: Refer to the Standard MPM Configuration Options Chart for additional information to cross reference nnn with configurations.



Position 1 (Xxxxxx): Power

A = Unit is powered by AC wall plug. (Available only on 120V units.) D = Unit is powered by the DC bus. 

Position 2 (xXxxxx): Communication options A, B, C, D or E (RJ-45 or RS-232). Communication options are explained on the next page.

Position 3 (xxXxxx): Method of sensing discharge current.

C = Current transducer.

S = Shunt. 

Position 4 (xxxXxx): Float current transducer.

[blank] = No float current transducer.

F = Float current transducer.

Position 5 (xxxxXx): Main power line frequency.

5 = 50Hz.

6 = 60Hz.

Position 6 (xxxxxX): Brand labeling.

A = Albér

S = OEM model

C = C&D




[bookmark: _Toc288729070]MPM-100 Model# Communication Options A-E

		Option A

[image: ]

MPM Model# Communication Option A

		

This option is for an MPM that will be accessed by one PC, either locally with an RS 232 connection or via telephone connection. 

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: For all features to operate, the phone line used for the MPM must be dedicated to the MPM.



		Option B

[image: ]

MPM Model# Communication Option B

		

This option is for one MPM that will be accessed by two or more PCs via a telephone connection.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: For all features to operate, the phone line used for the MPM must be dedicated to the MPM.








MPM-100 Model# Communication Options A-E (Continued)

		Option C

[image: ]

MPM Model# Communication Option C

		

This is for one MPM that will be accessed locally by one PC via an RS 232 connection and that will also be accessed by additional PCs via a telephone connection.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: If the locally RS 232 connected PC is not the Central computer, then for all features to operate, the phone line used for the MPM must be dedicated to the MPM. 



		Option D



[image: ]

 MPM Model# Communication Option D

		

This is for one MPM that will be accessed by two or more PCs locally.



This option requires installation of the LAN (RJ45) option in the MPM, and this option also requires connection of the MPM to an existing LAN or installation of a LAN.



The MPM can also be accessed by PCs via a telephone connection.



The LAN can be set up to allow MPM access via the Internet.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: If one of the PCs connected via the LAN is not the Central computer, then for all features to operate, the phone line used for the MPM must be dedicated to the MPM.



		Option E

[image: ]

MPM Model# Communication Option E

		This is for one MPM that will be accessed by two or more PCs locally.

This option requires installation of the LAN option in the MPM.

This option also requires connection of the MPM to an existing LAN or installation of a LAN.

The LAN can be set up to allow MPM access via the Internet.







[bookmark: _Toc288729071]Installation Checklist

The following is a checklist of the required steps to successfully install a MPM-100 system. Some of the items may not apply because of optional accessories not purchased. 

[bookmark: _Toc288729072]Installation Checklist

		Installation Task

		Reference Manual Section



		Verify materials ordered/received

		Materials Received List, page 3-1



		Verify optional and additional Parts

		Optional and Additional Parts, page 3-5



		Required Tools

		Required MPM-100 Installation Tools, page 3-10



		System Specifications

		MPM-100 System Specifications, page 3-16



		Before System Installation

		Before System Installation, page 4-1



		System Installation Considerations

		System Installation Considerations, page 5-1



		Begin System Installation

		Begin System Installation, page 6-1



		Connecting Battery Terminals and Tab Washer Installation

		Connecting Battery Terminals and Tab Washer Installation page 7-2



		Final Steps Communication Connections

		Final Steps Communication Connections, page 8-1





[bookmark: _Toc288729156]Table 2 - Installation Checklist





[bookmark: _Materials_Received_List][bookmark: _Toc288729073]Materials Received List

The following is a list of materials that may have been received with your shipment. Refer to the packing slip delivered with the equipment for a complete list of materials supplied. Albér suggests you inventory all materials to ensure the order is complete. Report any shortages to Albér immediately. 

Sections are divided into relative to types of hardware. This will help identify where these components will be used during the installation process. 

[bookmark: _Toc288729074]MPM-100 Standard Materials



		Part Number

		Parts

		Description



		J1=1100-343P-50

J3=1100-345P-50

J6=1100-351P-50

		[image: ]

		1X60 MPM Polyo J1/J3/J6 Harnesses

Voltage sense lead connection 22AWG

Refer to drawings BDS-1335-A693. BDS-1332-B1290, and BDS-1335- A693.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: It is possible that some wires have been removed at the factory per customer request for easy installation.





		J2 = 1100-344P-50

		[image: ]

		1X60 MPM Polyo J2 Harness

Alarm sense lead connection

Refer to drawing BDS-1332-B1290.











		2025-108

		[image: ]

		Exterior USB2 Hi-speed cable

For system hardware to computer Communication. 












MPM-100 Standard Materials (Continued)

		Part Number

		Parts

		Description



		2102-017

		[image: ]

		30 amp connector block-UL

Andersen housing/connector block 

Refer to drawing BDS-1141-A510.















		2102-018

		[image: ]

		30 amp contact

Insert pin/contact for housing/connector.

Refer to drawing BDS-1141-A510.













		1100-437BS

		[image: ]

		BDS Flex resist w/butt splice 10K resistor - prevents over-current conditions.

Refer to BDS-1251-A640

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: The sense lead resistor assemblies include a 10KΩ 1% flameproof resistor that reduces the risk of a short circuit during installation and maintenance.










MPM-100 Standard Materials (Continued)

		Part Number

		Parts

		Description



		2120-028

		[image: ]



		¼" tab washer. Connector interface between harness and cell











		2800-129

		[image: ]



		Female disconnect adapter

Voltage sense splitters where single tab needs to multi connect.

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Never use for load lead wire.



		4301-020

		[image: ]

		20 amp slo-blo ceramic load step fuse.

















		6002-037

		[image: ]

		12 gauge UL1015 red load step wire




















MPM-100 Standard Materials (Continued)

		Part Number

		Parts

		Description



		1100-433MPM

		[image: ]

		Inline fuseholder assembly.

Refer to drawing BDS-1241-A621.









		6300-010

		[image: ]

		7 foot telephone cable- UL. Modem/Telco connection cable.



















		MPM-100

		[image: ]



		MPM-100 Multi Purpose Monitor














[bookmark: _Optional_and_Additional][bookmark: _Toc288729075]Optional and Additional Parts



		Part Number

		Parts

		Description



		4000-029

		[image: ]

		AC wall plug transformer

24 VDC wall plug transformer

DC power-24VDC nominal output at 1.5A max.

Connect to protected AC outlet with part number 6003-015/016/017.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: Power source, part number 4000-026 is to be used with the assembly of the Float Charging Current Probe, please refer to BDS-1334- A692 for Float Charging Current Probe assembly.



		6003-015 = US

6003-016 = Euro

6003-017 = UK

		[image: ]



		2 Wire Cord W/IEC-320 Plug

Power for transformer part number 4000-029, to power the MPM.











		1400-778

		[image: ]

		U Wall Mount-Bracket

Mounting the MPM-100 to the wall. Use Drawing BDS-345-C655 as reference.

Refer to drawing BDS-345-C655.














Optional and Additional Parts (Continued)

		Part Number

		Parts

		Description



		2900-029

		[image: ]

		Ambient temperature probe

Temperature probe that hangs free for ambient temperature measurement.

Refer to drawing BDS-159-A421.









		2900-010

		[image: ]



		Electrolyte  temperature probe

Teflon coated probe, can be immersed in a flooded cell. Refer to drawing BDS-159-A421.



		4720-017

		[image: ]

		Shunt

Use Drawing BDS-158-A420

Photos and part numbers vary with configuration requirements.





		2025-117

		[image: ]

		RS-232 serial cable

MPM-100 to computer communication cable (D-B9).









		2800-109

		

[image: ]

		10 gauge - 5/16" insulated ring terminal UL-used in Inline Fuse holder Assembly 1100-433MPM.

Ring terminal provides connector interface between current transducer and harness. Refer to BDS-1241-A621.










Optional and Additional Parts (Continued)

		Part Number

		Parts

		Description



		2880-005

		[image: ]

		¼ " heat shrink tubing - used in Inline Fuse holder Assembly

1100-433MPM may have 3/8" heat shrink tubing substituted.

Helps insulate connection.





		J4 = 1100-344P-50

		[image: ]

		1X60 MPM Polyo J4 Harness

Additional sense lead harness, for intertier, alarm, etc. Refer to drawing BDS-1332-B1290.











		4303-020

		[image: ]

		Bussman HFA inline fuse holder 4303-020-preassembled and  used in Inline Fuse holder Assembly 1100-433MPM.

Load step fuse holder. Refer to BDS- 1241-A621.





		2025-063

Includes:

2025-063P

2025-118

2025-120

4000-047R1.0

		[image: ]

		DB-9 Conversion Kit

Please refer to part number 4000-047R1.0, UDS-10 External Network Interface Setup User's Guide for further instructions.
















Optional and Additional Parts (continued)

		Part Number

		Parts

		Description



		1100-349P-1-50

		[image: ]

		Current/Float cable assembly

Use Drawings BDS-1281-A657 and BDS-1332-B1290.











		5610-051

		[image: ]

		Float Charging Current Probe Kit

Float current measurement transducer for a single string.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: The 24VDC power source, part number 4000-026 is to be used with assembly of the Float Charging Current Probe. Refer to BDS-1334-A692 for Float Charging Current Probe Assembly. Part number 5610-050 is for dual strings and would include one more clamp on the probe.



		CTU-501FSY15

		

[image: ]

		500 amp Current Transducer CT

Use Drawing BDS-1334-A692

Note: Photos vary depending on Models.














Optional and Additional Parts (Continued)

		Part Number

		Parts

		Description



		5610-016

		[image: ]

		600 amp Current Transducer (CT)

Use Drawing BDS-1334-A692 and BDS-1334- A692.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: Photos vary depending on Models.









		1100-349-1

		[image: ]

		Current Transducer (CT) cable assembly

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: Some cable assemblies are combination CT and float cable ready.









		2800-022

		[image: ]

		Tie wraps

For bundling wires and cables together.













		Installation Checklist

		[image: small_alber]
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[bookmark: _Required_MPM-100_Installation][bookmark: _Toc288729076] Required MPM-100 Installation Tools

The following tools (or equivalent tools) are necessary for MPM-100 installation.

		Part Number

		Tools

		Description



		1309G2 (was 1351G1)

		[image: ]

		Anderson Power Products crimping tool.

For crimping 30 amp Anderson connectors. Available from Online Electronics at 800 335-5111 www.onlineelec.com or U.S. Airmotive, Inc. at 305 885-4991 www.usairmotive.com.)



		CT-260

		[image: ]

		Panduit CT-260 crimper

For crimping ring terminals and parallel splices.





		WT-111-M

		[image: ]

		Thomas and Betts WT-111-M crimper

For crimping fuse holders.





		#2 Phillips-head

		[image: ]

		Phillips-head screwdriver with insulated handle.

For mounting MPM-100, and for removing or attaching panels. 



		Flat-head stubby screwdriver

		[image: ]

		Flat-head stubby screwdriver for attaching ground wires.







		Digital Voltmeter

		[image: ]

		Digital Voltmeter for checking voltage.




















Required MPM-100 Installation Tools (continued)

		Part Number

		Hardware/Software

		Description



		Computers and other Hardware Components

		[image: ]

		Computers and accessories













		BMDM Software

		[image: ]

		Battery monitoring software used for monitoring the battery systems and capturing data for reporting, etc.











[bookmark: _Verify_Hardware_configuration][bookmark: _System_Installation_Considerations][bookmark: _Toc288729077]Building Management System Integration

The MPM-100 system can connect to building management systems. This integration requires writing software that can communicate with the MPM-100. The communication protocol is MODBUS ASCII. A register map can be obtained by downloading it from http://www.alber.com/TechLibraryModbusPage.htm and/or calling Albér at 954-623-6660.



[image: ]

Building Management System Integration connects via LAN RJ-45 or RS-232 located on the rear panel. 

[bookmark: _Toc288729078]Panel Controls and Indicators 

This section describes the front and rear panels that comprise a typical MPM-100 system. 

[image: ]

[bookmark: _Toc288729107]Figure 1 - MPM Rear Panel with RJ45



[image: ]

[bookmark: _Toc288729108]Figure 2 - MPM Rear Panel with RS-232



[image: ]

[bookmark: _Toc288729109]Figure 3 - MPM Front Panel



[image: ]



		Scan

Flashes Green (G) during normal operating conditions.

		Alarm

When Red (R) indicates alarm condition detected.

		Alarm Disable

When Red (R) indicates user has disabled alarm reporting using BMDM software.

		Resistance Test

Shows Green (G) as it performs a manual or automatic resistance test. 

		Error

When flashing Red (R) - indicates hardware failure is detected.







[bookmark: _Toc288729157]Table 3 - MPM Front Panel Indicators Close Up




Panel Controls and Indicators (Continued)



[image: ]

		Local Port

USB port - Connects to a laptop computer for servicing purposes.

		Local Port Switch

Enables the front USB or rear RJ-45 LAN/RS-232. When the switch is lit, the front USB port is selected.

		Alarm Reset

During normal operation, resets alarms. If held during power up, clears existing names in the monitor, disables alarms, disables dial out, clears data memory, and resets password to 'alber.'





[bookmark: _Toc288729158]Table 4 - MPM Front Panel Connector and Controls




Panel Controls and Indicators (Continued)



[image: ]

		Local Port

Will be an RS-232 or an RJ-45 network port (LAN). The front panel Local Port Switch enables this port.

		J2

Provides for alarm (Parameter and System) and digital input relay connections on all MPM configurations. Two sets of dry Form C alarm contacts are also available. Do not use for current transducers if J5 is available.

		J5 *

Current Transducer CT connector - optional. Provides for signal connection and +15V and -15V power for up to 4 discharge CTs and signal connection for the Float Current Sensor.

		J1, J3, J4, J6, J7

Sense lead wiring to these connectors - Depends upon battery configuration. Cell/Jar voltage sense leads connect from J1 to the individual cells/jars. (and J3 on units with the expansion 

Module.)





		TELCO

RJ-11 jack. Communicates with a remote computer via telephone. 

		Load Connections

16 to 20, 11 to 15, 6 to 10, 1 to 5. The most-positive battery connection for string 1 must always be to Load Connection #1. The negative connection is determined by the battery configuration.

		

		Input 24VDC 1.2A

When the MPM requires AC power because of battery configuration, connect a 24VDC wall plug transformer to this connector. AC power must be from a UPS protected source.





[bookmark: _Toc288729110]Figure 4 - MPM Rear Panel Connectors




[bookmark: _MPM_System_Specifications][bookmark: _Toc288729079]MPM System Specifications

Power

15 watts maximum. When monitoring 24V to 48V batteries, operates directly from the bus. When monitoring 120VDC batteries, powered off the battery or a 115VAC wall plug transformer. The transformer must be on a protected, uninterruptible power supply (UPS).

· Wall Plug Transformer: Albér part number 4000-029 (w/either 6003-015.6003-016, 6003-017)

· Input: 100 to 240VAC, 50Hz/60Hz, 1.0A maximum

· Output: 24VDC (nominal), 1.5A 36W maximum

Fuses On PC Board (Not user replaceable)

· Fuse F1/F1A: 2A FB

· Fuse F2: 1A FB

· Fuse F3: 0.5A FB

Measurement Range/Inputs Table

		

		Range

		

		Tolerance



		100 cell voltage channels

		2V range

		(0 - 4V)

		0.1% ±1mV



		

		4V range

		(0 - 8V)

		0.1% ±2mV



		

		6V range

		(0 - 8.5V)

		0.1% ±2mV



		

		8V range

		(0 - 10V)

		0.1% ±10mV



		

		12V range

		(0 - 16V)

		0.1% ±10mV



		One string voltage channel

		0 to 150 volts

		

		0.1% of reading ±0.1V



		Eight temperature channels*

		0C to 80C 

32F to 176F

		

		±1C



		Eight intertier resistance channels**

		0 to 5 mΩ

		

		5% of reading±5Ω



		Four discharge current channels*

		0 to 4000A

		

		0.1% of reading 1A (using shunt)



		Four float current channels*

		0 to 5000mA

		

		±50mA



		16 optically isolated contact closure inputs for normally open or normally closed.**



		Alarm reset. Normally open dry contact required.





[bookmark: _Toc288729159]Table 5 - Measurement Range/Inputs

*Optional temperature and Current Transducers are required.

**Actual number of inputs are model dependent. Contact Albér for additional information 954-623-6660.

Outputs 

· 3 programmable relay contacts configured to N/O or N/C

· Parameters alarm contact: one Form C alarm relay contact, 2A at 30VDC.

· Hardware failure or power failure alarm contact: one Form C alarm relay control output: N/O or N/C contact, 2A at 30VDC.

· Charger control relay: one NO dry contact, 2A at 30VDC.

· LEDs (one each): green status, red alarm, red alarm disable, green resistance test on, and red hardware error.

Measurement Range/Tolerance

Cell resistance 0 to 32,000µΩ 5% of reading ±1Ω

Communication

· USB port

· Modem serial port

· RJ-45 connection or RS-232 connection

· Protocols: MODBUS and SNMP

Data Storage

· E2 nonvolatile memory for calibration constants, alarm levels, telephone numbers, and setup information.

· 100 alarm events in revolving nonvolatile memory.

· 32K bytes of discharge data in nonvolatile memory.

· 1.6K bytes resistance test records.

· 1.65K bytes historical data.

· Flash memory for firmware upgrades.

Operating Environment

· Temperature range: 	5C to 40C (41F to 104F)

· Humidity range:	 	0% to 80% RH (non condensing) at 5C to 31C

0% to 50% RH (non condensing) at 32C to 40C

· Indoor use only

· Installation category II

· Pollution degree 2

· Altitude 0 to 2000 meters above sea level

Packaging

· Rack mount

· Wall mount with optional mounting brackets

Dimensions

· 19"W x 10"D x 1.75"H

· 6 lbs.

Agencies

· UL listed. File number E212234.

· CE approved.





		Installation Checklist
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[bookmark: _Before_System_Installation][bookmark: _Toc288729080]Before System Installation

[bookmark: _Toc288729081]Required Drawings

Important Note: The following drawings are required for MPM 100 installation. The drawings in this manual may not be the most recent revision and may have been customized further that are included throughout this manual for reference only and/or may be superseded by later drawings. Refer to the Engineering Drawing Package included with the system for the newest drawings. It is recommended to review these drawings prior to installation.



		Title

		Identifier



		Quick Connect Sense/Load Leads

		BDS-123-A380



		Quick Connect "C" Clamp Leads

		BDS-127-A381



		Current Connections, MPM-100

		BDS-158-A420



		Temperature Connections, MPM-100

		BDS-159-A421



		Serial Interconnect Cable, MPM-100

		BDS-162-A423



		Quick Connect Post Clip Leads

		BDS-163-A424



		General Assembly, 2U Wall Mount Brackets

		BDS-345-C655



		Fuse Protected Load Lead

		BDS-1141-A510



		Optional - Sub-Assembly In-line Fuseholder Assembly

		BDS-1241-A621



		Fabrication Detail, Flex Resistor Lead Assembly

		BDS-1251-A640



		Optional - Sub-Assembly Current/Float Transducer Cable

		BDS-1281-A657



		General Assembly, MPM-100

		BDS-1298-B1263



		Wiring Connections w/100 Chan. Options (Sense Lead) J1-J6

		BDS-1332-B1290



		Load Connections MPM-100

		BDS-1333-A688



		Float/Discharge Transducer Connections

		BDS-1334-A692



		Sub-Assembly Intertier Connection MPM-100

		BDS-1335-A693





[bookmark: _Toc288729160]Table 6 - Measurement Range/Inputs

[bookmark: _Toc288729082]System Configuration

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Check the configuration on MPM-100 before installation. Make sure that drawings are rechecked for configuration information. Check that the software will match. If the wrong configuration is installed onto the battery, the unit could be permanently damaged.

To determine MPM hardware configuration, cross-reference the model number using the standard MPM Configuration Options Chart. For special configurations or custom system integration for OEM applications, contact Albér at 954-623-6660.




[bookmark: _Toc288729083]MPM-100 Configuration Options

The following table shows the standard MPM-100 configuration options.

		Model Number

		Configuration

		Description



		

		12V Systems

		



		398

		MPM-100-1x10x1*

		1 string of 10 - 1v cells in series.



		399

		MPM-100-2x10x1

		2 strings in parallel of 10 - 1v cells in series.



		400

		MPM-100-3x10x1

		3 strings in parallel of 10 - 1v cells in series.



		401

		MPM-100-4x10x1

		4 strings in parallel of 10 - 1v cells in series.



		

		24V to 36V Systems

		



		360

		MPM-100-1x20x1

		1 string of 20 - 1v cells in series.



		371

		MPM-100-2x20x1

		2 strings in parallel of 20 - 1v cells in series.



		372

		MPM-100-3x20x1

		3 strings in parallel of 20 - 1v cells in series.



		373

		MPM-100-4x20x1

		4 strings in parallel of 20 - 1v cells in series.



		361

		MPM-100-1x25x1

		1 string of 25 - 1v cells in series.



		362

		MPM-100-2x25x1

		2 strings in parallel of 25 - 1v cells in series.



		363

		MPM-100-3x25x1

		3 strings in parallel of 25 - 1v cells in series. 



		364

		MPM-100-4x25x1

		4 strings in parallel of 25 - 1v cells in series. 



		402

		MPM-100-1x26x1

		1 string of 26 - 1v cells in series.



		403

		MPM-100-2x26x1

		2 strings in parallel of 26 - 1v cells in series. 



		404

		MPM-100-3x26x1

		3 strings in parallel of 26 - 1v cells in series.



		395

		MPM-100-1x36x1

		1 string of 36 - 1v cells in series.



		396

		MPM-100-2x36x2

		2 strings in parallel of 36 - 1v cells in series.



		338

		MPM-100-1x12x2

		1 string of 12 - 2v cells in series.



		339

		MPM-100-2x12x2

		2 strings in parallel of 12 - 2v cells in series.



		340

		MPM-100-3x12x2

		3 strings in parallel of 12 - 2v cells in series.



		375

		MPM-100-4x12x2

		4 strings in parallel of 12 - 2v cells in series.



		382

		MPM-100-1x13x2

		1 string of 13 - 2v cells in series.



		383

		MPM-100-2x13x2

		2 string in parallel of 13 - 2v cells in series.



		384

		MPM-100-3x13x2

		3 strings in parallel of 13 - 2v cells in series.



		385

		MPM-100-4x13x2

		4 strings in parallel of 13 - 2v cells in series.



		334

		MPM-100-1x6x4

		1 string of 6 - 4v modules in series.





[bookmark: _Toc288729161]Table 7 - Standard MPM Configuration Options Chart

MPM-100 Configuration Options (Continued)

		Model Number

		Configuration

		Description



		335

		MPM-100-2x6x4

		2 strings in parallel of 6 - 4v modules in series.



		336

		MPM-100-3x6x4

		3 strings in parallel of 6 - 4v modules in series.



		337

		MPM-100-4x6x4

		4 strings in parallel of 6 - 4v modules in series.



		378

		MPM-100-1x4x6

		1 string in parallel of 4 - 6v modules in series.



		379

		MPM-100-2x4x6

		2 strings in parallel of 4 - 6v modules in series.



		380

		MPM-100-3x4x6

		3 strings in parallel of 4 - 6v modules in series.



		381

		MPM-100-4x4x6

		4 strings in parallel of 4 - 6v modules in series.



		374

		MPM-100-1x3x8

		1 string in parallel of 3 - 8v modules in series.



		343

		MPM-100-2x3x8

		2 strings in parallel of 3 - 8v modules in series.



		344

		MPM-100-3x3x8

		3 strings in parallel of 3 - 8v modules in series.



		345

		MPM-100-4x3x8

		4 strings in parallel of 3 - 8v modules in series.



		330

		MPM-100-1x2x12

		1 string of 2 - 12v modules in series.



		331

		MPM-100-2x2x12

		2 strings in parallel of 2 - 12v modules in series.



		332

		MPM-100-3x2x12

		3 strings in parallel of 2 - 12v modules in series.



		333

		MPM-100-4x2x12

		4 strings in parallel of 2 - 12v modules in series.



		

		*1 volt cells are NiCd 

		



		

		38-60V Systems 

		



		392

		MPM-100-1x38x1

		1 string of 38 - 1v cells in series.



		393

		MPM-100-2x38x1

		2 strings in parallel of 38 - 1v cells in series.



		410

		MPM-100-1x41x1

		1 string of 41 - 1v cells in series.



		411

		MPM-100-2x41x1

		2 strings in parallel of 41 - 1v cells in series.



		405

		MPM-100-1x22x2

		1 string in parallel of 22 - 2v cells in series.



		406

		MPM-100-2x22x2

		2 strings in parallel of 22 - 2v cells in series.



		407

		MPM-100-3x22x2

		3 strings in parallel of 22 - 2v cells in series.



		408

		MPM-100-4x22x2

		4 strings in parallel of 22 - 2v cells in series.



		354

		MPM-100-1x24x2

		1 string in parallel of 24 - 2v cells in series.



		355

		MPM-100-2x24x2

		2 strings in parallel of 24 - 2v cells in series.



		365

		MPM-100-3x24x2

		3 strings in parallel of 24 - 2v cells in series.



		366

		MPM-100-4x24x2

		4 strings in parallel of 24 - 2v cells in series.



		350

		MPM-100-1x8x6

		1 string in parallel of 8 - 6v modules in series.





Table 7 - Standard MPM Configuration Options Chart (Continued)

MPM-100 Configuration Options (Continued)

		Model Number

		Configuration

		Description



		351

		MPM-100-2x8x6

		2 strings in parallel of 8 - 6v modules in series.



		352

		MPM-100-3x8x6

		3 strings in parallel of 8 - 6v modules in series.



		353

		MPM-100-4x8x6

		4 strings in parallel of 8 - 6v modules in series.



		394

		MPM-100-1x9x6

		1 string of 9 - 6v modules in series. 



		346

		MPM-100-1x4x12

		1 string in parallel of 4 - 12v modules in series.



		347

		MPM-100-2x4x12

		2 strings in parallel of 4 - 12v modules in series.



		348

		MPM-100-3x4x12

		3 strings in parallel of 4 - 12v modules in series.



		349

		MPM-100-4x4x12

		4 strings in parallel of 4 - 12v modules in series.



		

		60-120V Systems

		



		367

		MPM-100-1x80x1

		1 string of 80 - 1v cells in series.



		388

		MPM-100-1x88x1

		1 string of 88 - 1v cells in series.



		386

		MPM-100-1x90x1

		1 string of 90 - 1v cells in series.



		368

		MPM-100-1x92x1

		1 string of 92 - 1v cells in series.



		369

		MPM-100-1x96x1

		1 string of 96 - 1v cells in series.



		370

		MPM-100-1x97x1

		1 string of 97 - 1v cells in series.



		389

		MPM-100-1x100x1

		1 string of 100 - 1v cells in series.



		387

		MPM-100-1x54x2

		1 string of 54 - 2v cells in series.



		409

		MPM-100-1x56x2

		1 string of 56 - 2v cells in series.



		397

		MPM-100-1x58x2

		1 string of 58 - 2v cells in series.



		357

		MPM-100-1x60x2

		1 string of 60 - 2v cells in series.



		358

		MPM-100-1x30x4

		1 string of 30 - 4v modules in series.



		391

		MPM-100-2x18x6

		1 string of 18 - 6v modules in series.



		359

		MPM-100-1x20x6

		1 string of 20 - 6v modules in series.



		376

		MPM-100-1x15x8

		1 string of 15 - 8v modules in series.



		377

		MPM-100-2x15x8

		2 strings in parallel of 15 - 8v modules in series.



		390

		MPM-100-1x8x12

		1 string of 8 - 12v modules in series.



		412

		MPM-100-1x9x12

		1 string of 9 - 12v modules in series.



		356

		MPM-100-1x10x12

		1 string of 10 - 12v modules in series.





Table 7 - Standard MPM Configuration Options Chart (Continued)



		Before System Installation

		[image: small_alber]
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[bookmark: _System_Installation_Considerations_1][bookmark: _Toc288729084]System Installation Considerations

This chapter describes items that should be considered before installing the BDSU system.

[bookmark: _Toc258491818][bookmark: _Toc288729085]Equipment Location

[bookmark: _Toc258491819]Locate the MPM in the battery room near the batteries or outside the battery room. Consider the following when selecting the site.

Consider the placement of the equipment in the event service is required. For example, access to the rear of the equipment or visual access to the status lights. The equipment is convection cooled and no cooling fans are used. To maintain proper operating temperature, the equipment must not be enclosed in another cabinet without proper ventilation.

[bookmark: _Toc288729086]Power Options

Consider how the MPM-100 will be powered, AC or DC and how power will be routed. Systems configured for 120V batteries are powered from AC, or from DC as a factory option; all other configurations are powered from the DC bus. For AC powered units, use a 24VAC wall plug transformer part number 4000-029; the power must be from a UPS protected source.

DC Connection

MPMs designed to monitor batteries of 48 volts or less are powered from the DC bus. MPMs that monitor 120V batteries can have an optional DC to DC converter installed at the factory. The battery being monitored supplies power to the MPM via the load lead wires. This connection is internally configured at the factory.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif] Note: When the MPM is powered from the DC bus the 24VDC IN connector is not used and is internally disconnected. 

The most-positive battery connection must always be to Load Connection #1 on the MPM rear panel. The negative connection is determined by the battery configuration being monitored. See drawing BDS-1333-A688 Load Connections for MPM-100 included with the system.

[image: \\server3\Engineering\Graphics\SYMBOLS\CAUTION.JPG] Caution: To ensure uninterrupted power to the MPM-100 when the battery powering the MPM-100 is offline, the above connections must be to the bus side of the battery disconnect switch.

AC Connection

MPM-100 units that monitor battery strings above 48 volts are powered from an AC wall plug transformer. (part number 4000-029. 24VDC nominal output at 1.5A max.). Connect this power supply to the 24VDC in the rear panel connector. Power must be from a UPS protected source (so that the MPM-100 can still monitor during a power outage) capable of supplying 16 watts for the required length of time.

Sense Lead Harness

Maximum wire length is 100 feet. The resistance load test wiring, however, limits this length to the maximum distance the MPM can be mounted from the battery string.



Resistance Load Test Wiring

The #12 AWG leads used for the momentary load tests have the following length restrictions: The total length of any two adjacent load leads must be from 22 to 90 feet.

[bookmark: _Toc288729087]Mounting Options

The MPM can accommodate two types of mounting; 19” rack mount or table top. If the rack mount option is desired, optional brackets (included) will need to be installed. These MPM brackets can also be used for a table top installation allowing the unit to be tilted. This is useful if the equipment is mounted on top of a battery cabinet and can be tilted slightly to see the status of the unit.

The MPM-100 is normally furnished as a 19" rack mount unit, 1.75" in height (1U). If a rack is not available, you may order a 19" self-supporting wall mount bracket, part number 1400-778. Refer to drawings BDS-345-C655 and BDS-1298-B1263.

When using a cabinet, make sure that the cabinet and installed equipment is grounded. Make certain the cabinet is tied to earth ground. If the cabinet has an AC cord, the receptacle for the AC cord from the cabinet must have protective ground connection (three prongs).

Conduit

Conduit can be used to route harnesses from the MPM to the battery rack and to a wire tray to distribute the wires to each cell. 

Panduit

A Panduit (or equivalent) slotted cable tray with cover is normally used to distribute wires to the cells. Suggested slotted cable trays and covers are Panduit E1X1L66 with C1L66, or E5X5L66 with C5L66.



		System Installation Considerations

		[image: small_alber]
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[bookmark: _Begin_System_Installation][bookmark: _Toc288729088]Begin System Installation

[bookmark: _Toc288729089]Identify and Verify Cells, Markings, Load Steps, Configuration, etc.

1. Identify cell 1.

2. Identify and verify that all cells are marked correctly. Mark if necessary.

3. Verify wire routing, per drawing if provided; (conduit, panduit etc.)

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Never route the wires in the same conduit with other wires in the facility. Never run the wires parallel to the battery bus. Some inverters emit large signal spikes that could cause induction problems through the connection cables.

4. Identify load step connections.

5. 	Double-check the configuration by following these steps and reviewing the drawing BDS-1332-B1290:

a. Determine the configuration, for example 4X4, 2X12, 1X20 and so on. The configuration can be identified by the model number located on the bottom side of the MPM-100 device. Reference this number to the proper configuration under section 3 of the User’s Guide. 

b. Match the configuration to the corresponding configurations at the top of this drawing.

c. The column where the model number is will identify the connections for that configuration.

d. Some configurations will not require all connections in the specified column to be connected. For example, if a 2X4X12 is specified, only the connections identified with B1 and B2 will be required. The B# represents the battery number that will be connected.

e. Reference the installation procedure for proper sense lead construction and terminal to the battery.

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Check the configuration before installation. If the wrong configuration is installed onto the battery, the unit could be permanently damaged.

[bookmark: _Toc288729090]Fit Tab Washers

Fit tab washers per drawings provided with the system and manual. Remember to place extra tab washers for load steps and intertier’s if applicable. Refer to Installation Details drawing BDS-123-A380 for more detailed connection information. 

[bookmark: _Toc288729091]Voltage Sense Lead Connection Preparation J1, (J3, J6 and J7)

The J1 sense lead harness supplied has every wire available for all possible configurations. Only J1, J3, J6 and J7 are used for voltage sense leads.

		Cell/Jar voltage sense leads connect from J1 to the individual cells/jars. 

Use drawing BDS-1332-B1290 MPM-100 Connections J1, J2 and J5 and BDS-1335-A693 Intertier Connections MPM-100 included with the system for connector J1. A drawing is not available. Refer to the installation drawings that accompanied the system.

		J3, J6 and J7 are on units with the expansion module.

Use drawing BDS-1332-B1290 included with the system. These units have the 100 channel expansion module installed.





Refer to the installation drawings that accompanied the system for specific configuration information. An example is here to review and help with drawing interpretation.

[image: ]

[bookmark: _Toc288729111]Figure 5 - BDS-1332-B1290 J1 1X60X2 Configuration

· Select the Brown wire from the J1 harness and cut it to the appropriate length to reach Battery 1, Cell 1 +.

· Next, select the Red wire from the J1 harness and cut it to the appropriate length to reach Battery 1, Cell 2 +.

· Select the Orange wire from the J1 harness and cut it to the appropriate length to reach Battery 1, Cell 3 +.

· Next, select the Yellow wire from the J1 harness and cut it to the appropriate length to reach Battery 1, Cell 4 +.

· Continue selecting the colored wires and cutting them to the appropriate lengths.

[image: ]

[bookmark: _Toc288729112]Figure 6 - J1 harness

Note: Remove the wires not required for configuration (if they have not already been removed at the factory). It may be necessary to disassemble the DB-37 connector housing and cut the unneeded wires as close as possible to the connector. Another option is to clip the unused wires off close to the back of the connector without taking the connector apart. Refer to BDS-1251-A640 for DB-37 construction details. Refer to connector J1 on these drawings BDS-1335-A693 and BDS- 1332-B1290. Use part number 1100-437BS for termination.



		Strip Sense Lead Wire

Begin assembling the 10K resistor to the sense leads by stripping the wire first, approximately ¼".

Note: We have chosen a white wire here for demonstration purposes. The first wire to strip would be Brown, then Red, etc.



		[image: ]



		Insert Sense Lead Wire into 10K Resistor Assembly

Next, place the stripped wire into the 10K resistor assembly.











		[image: ]



		Crimping with Panduit Crimper

Place the sense lead and insulated section of the 10K resistor into the first die of the Panduit crimper, making sure that the intersection is centered within the die.







		[image: ]



		Crimping the 10K resistor assembly to the sense lead

Turn the connection over and crimp again.









		[image: ]



		Checking 10K resistor and sense lead connection

Check by lightly pulling on the crimped connection.



		[image: ]







Place sense lead and resistor close to its final destination to be connected later.

[image: \\server3\Engineering\Graphics\SYMBOLS\CAUTION.JPG] Caution: When a load lead wire connects to the same point as a voltage sense lead, the load lead wire must be the closest to the cell's post. See BDS-123-A380 ID Full Washer Quick Connect Sense/Load Leads and/or BDS-127-A381 ID Optional Quick "C" Clamp Leads for Installation Details (ID).

DB-37 Connector

On some models, certain DB connectors are not installed. Determine which drawing to refer to by examining the connector arrangement on the rear of the unit. There are potentially six DB-37 connectors available to use on the rear panel of the MPM-100. It is possible that some wires in a cable harness may not be needed. Disassemble the DB-37 connector housing and cut the unneeded wires as close as possible to the connector. Another option is to clip the unused wires off close to the back of the connector without taking the connector apart. Refer to BDS-1251- A640 for wire termination details. Refer to connector J1 on BDS-1332-B1290 and BDS-1335-A693. Use part number 1100-437BS for termination. 

[bookmark: _Toc288729092]Temperature Sensor Connection Preparation J1

The MPM-100 has one standard channel for monitoring temperature. MPMs with 100 channel expansion modules can monitor seven additional temperature channels. To determine if an expansion module is installed, refer to section 6.1 Intertier Sense Lead.

Two types of MPM temperature probes are available. One probe (part number 2900-029) hangs free for ambient temperature measurement or mounts on a cell post surface. The other 2900-010, is a Teflon coated probe, that can be immersed in a flooded cell to monitor electrolyte temperature.

The probe is wired to connector J1, and the wires exist on the DB-37 for termination. If not using the temperature probe, disassemble the DB-37 connector housing and cut the unneeded wires as close as possible to the connector. Another option is to clip the unused wires off close to the back of the connector without taking the connector apart. Refer to BDS-1332-B1290 for Temperature Connections and BDS-159-A421 for DB-37 termination.

[image: ]

[bookmark: _Toc288729113]Figure 7 - BDS-1332-B1290 Temperature Connections J1

[bookmark: _Toc288729093]Intertier Sense Lead J1

The MPM-100 has one standard channel for monitoring intertier connection. MPMs with 60 channel expansion modules can monitor three additional intertier connections. MPMs with 100 channel expansion modules can monitor seven additional intertiers. Identify the modules as follows.



		

		Stand alone MPM-100

		

MPMs with 60 channel expansion modules

		

MPMs with 100 channel expansion modules



		Intertier connection

		One standard channel

		Three additional intertiers

		Seven additional intertiers



		Connectors 



		

		J3 and J4 are installed, and J6 and J7 are covered. J5 may or may not be installed

		J3 and J7 are installed.





[bookmark: _Toc288729162]Table 8 - Intertier Sense Lead J1

The intertier cable connects one part of the battery to another, and typically goes from one row of cells/jars to the next row of cells/jars. Albér recommends monitoring the intertier connections because, during a discharge, the MPM corrects the voltage reading of the cell connected before the intertier jumper. The MPM also corrects the internal resistance of this same cell. If intertier measurement is not made, during a discharge, the cell before the intertier will measure the cell voltage minus the intertier voltage drop, and the cell resistance will be the internal cell resistance plus the intertier resistance.

Begin Intertier Connection J1

[image: ]



[bookmark: _Toc288729114]Figure 8 - BDS-1335-A693 Intertier Connection J1, DB37 

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: Beginning of the intertier cable and end of the intertier cable are relative.

The standard intertier connection is made to J1, pins 36 and 18.

1. Select the Orange/Brown/Blue wire from the J1 harness, cut it to length and strip the wire.

2. Connect a 10KΩ flameproof flex resistor with a butt splice part number 1100-437BS.

3. Connect the most-positive point of the intertier to the plus connection pin 36 of J1.

4. Select the Orange/Brown/Green wire from the J1 harness, cut it to length and strip the wire.

5. Connect a 10KΩ flameproof flex resistor with a butt splice part number 1100-437BS.

6. Connect the most-negative point of the intertier to the negative pin 18 of J1.

[image: ]

[bookmark: _Toc288729115]Figure 9 - BDS-1332-B1290 Connections J1, pins 36 and 18

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: Each wire must have a 10KΩ flameproof resistor with the same construction as the voltage sense lead.

[image: ]

[bookmark: _Toc288729116]Figure 10 - BDS Flex Resist w/butt Splice-10KΩ Flameproof

Additional Intertier Channel Connection Preparation J4 

For additional intertier channels, the expansion module is required as well as the J4 harness; these connections connect to J4. Refer to BDS-1332-B1290 and BDS-1335-A693 for additional intertier connections.

[image: ]

[bookmark: _Toc288729117]Figure 11 - BDS-1332-B1290 Intertier Connection J4 



1. Select the Brown wire from the J4 harness, cut it to length and strip the wire.

2. Connect a 10KΩ flameproof flex resistor with a butt splice and place the wire close to the connection and position the tab washer.

3. Select the Red wire from the J4 harness, cut it to length and strip the wire.

4. Connect a 10KΩ flameproof flex resistor with a butt splice and place the wire close to the connection and position the tab washer.

5. Select the Orange wire from the J4 harness, cut it to length, and strip the wire.

6. Connect a 10KΩ flameproof flex resistor with a butt splice and place the wire close to the connection and position the tab washer.

7. Select the Yellow wire from the J4 harness, cut it to length, strip the wire.

8. Connect a 10KΩ flameproof flex resistor with a butt splice and place the wire close to connection and position the tab washer.

Continue as necessary until all intertier connections are matched up according to site/drawing/configuration demands.

[image: \\server3\Engineering\Graphics\SYMBOLS\CAUTION.JPG] Caution: If a current lead connects to the same point as the intertier sense lead, the current lead must be closest to the battery post. See BDS-123-A380 or BDS-127-A381 for connection details. Although these drawings show voltage sense leads, they apply to the intertier sense leads as well. Also, if connecting a voltage sense lead and an intertier sense lead on the same post; make these connections as close together as possible. 

[bookmark: _Toc288729094]Alarm Contacts and Remote Alarm Reset Connection Preparation J2/J4

On all MPM configurations, J2 is for the alarm and digital connections. Two sets of dry Form C alarm contacts are available on connector J2. The alarms are identified as Parameter Alarm and System Alarm. The parameter alarm indicates threshold violations of all monitored parameters. The system alarm indicates system power loss or monitor hardware failure.

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning:

Disconnect power by unplugging J2 before making any connection to the alarm circuits. See drawing BDS-1332-B1290 included with the system for wiring details. 

Each set of alarm contacts is labeled: 

ALARM COMM = common with pin 1 parameter and pin 22 system alarm

ALARM NO 	= normally open with pin 20 parameter and pin 4 system alarm

ALARM NC 	= normally closed with pin 2 parameter and pin 23 system alarm

The contacts may be connected directly to a facility's alarm reporting system. If more than one MPM is at a location and only one set of contacts can be monitored, the contacts may be wired in parallel as a normally-open circuit or in series as a normally-closed circuit. The alarm reset must be a normally-open dry contact that connects between J2, pins 21 and 3.

[image: ]



[bookmark: _Toc288729118]Figure 12 - BDS-1332-B1290 Parameter Lead Connections J2

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: The alarm reset only resets the Parameter Alarm. The only way to clear a System Alarm is to correct the problem. 



The MPM-100 expansion boards add three sets of alarm contacts on J4, labeled as: 

· ALARM-# COMM 	= common

· ALARM # 	= normally open or normally closed, Where # = 2, 3, or 4.

These are configurable for either N/O or N/C contacts and are default from the factory as N/C. To change them to N/O, remove the lid and change jumper JP18 to JP17, JP20 to JP19 and JP16 to JP15.

[image: ]

[bookmark: _Toc288729119]Figure 13 - BDS-1332-B1290 MPM-100 Connections J4 Alarm

[bookmark: _Toc288729095]Discharge Current Sensor Connection Preparation J5 (Shunt/CT) 

Since the MPM can monitor up to four battery strings in parallel, four discharge current channels are standard with the MPM. The current measuring device can be either a shunt or a Current Transducer (CT).

Shunt

The shunts may require special adapters for installation. Install the shunt in series with the battery string, ensuring that, after installation, no additional stress is applied to the battery post. 

For a shunt connection, refer to BDS-158- A420.

CT

The transducer (ordered separately) must be the appropriate size for the load requirements. The CT only needs to be clamped around any battery string conductor carrying the full load.

Depending on the type of transducer used, refer to the appropriate drawings for termination. For a CT connection, refer to BDS-1334-A692. 

If not monitoring discharge current, disassemble the DB-37 connector housing and cut the unneeded wires as close as possible to the connector.

[image: ]

[bookmark: _Toc288729120]Figure 14 - BDS-1332-B1290 Connection J5

[bookmark: _Toc288729096]Float Charging Current Sensor Connection Preparation J5

Since the MPM can monitor up to four battery strings in parallel, four float current channels are available as an option. We are choosing the Multitel Kit for this manual. Similarities may exist in other float current kits. Please see the Float Charging Current Probe user's guide delivered with the system for possible updates and individual nuances. Please refer to Drawings BDS- 1332-B1290 and BDS-1334-A692.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: Power Source for the Float Charging Current Probe is part number 4000-026. 

[image: ]

[bookmark: _Toc288729121]Figure 15 - MPM-100 Rear Panel

[image: ]

[bookmark: _Toc288729122]Figure 16 - Float cable



[image: ]

[bookmark: _Toc288729123]Figure 17 - Float Charging Current Probe Kit Connections Part Number 5610-051

[image: ]

[bookmark: _Toc288729124]Figure 18 - Multitel Float Charging Current Probe Rear Panel



[image: ]

[bookmark: _Toc288729125]Figure 19 - Float Charging Current Probe Connections



[image: ]

[bookmark: _Toc288729126]Figure 20 - Float Charging Current Probe Power Source



[image: ]

[bookmark: _Toc288729127]Figure 21 - Multitel's Float Charging Current Probe - Routing the cable 

[image: ]

[bookmark: _Toc288729128]Figure 22 - Multitel's Float Charging Current Probe with Power Source and Inline Fuseholder



[image: ]

[bookmark: _Toc288729129]Figure 23 - Float Current Sensor

[bookmark: _Toc288729097]Wiring a power cable to the Float Charging Current Probe (FCCP)

Follow these steps to wire up the Float Charging Current Probe:

1. Locate the voltage source to power the Float Charging Current Probe control unit. Using a digital voltage meter, verify the voltage difference between the polarities. Should be between 18 and 60 volts DC.

2. Using shielded cables, route from the control unit’s mounting location to the located and verified voltage source. If access to the rear of the control unit is restricted, be sure to leave enough cable length to attach the power connector to the rear of the control unit and then, slide the assembly into position. Leave enough cable length to allow connection to the power source.

3. Permanently secure the cable run with cable ties.

4. Install in-line fuse holders to the power source end of the shielded cable. The fuses should be as close to the power source as possible. Leave the fuses out of the fuse holder temporarily. Place the fuses in an obvious location where they can be found later.

5. Connect the power source cable to the power, paying close attention to the polarity.

6. Connect the cable ground to a system ground connection, close to the power source.

7. On the control unit, take the end of the cable and strip enough insulation and shield from the cable as necessary to crimp the connector pins and install the connector housing.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: To maintain the expected FCC emissions, the cable shield must come to the base of the connector housing. Be sure to only strip away as much insulation as needed to install the connector pins and housing.

8. Crimp the pins to the wires at the exposed end of the cable that goes to the control unit. Slide the crimped wires into the connector housing, making sure the polarity is correct and leave the ground conductor free.

9. Go back to the fuse holders and reinstall the fuses that were removed.

10. Plug the connector housing into the control unit and verify the unit powers up.

11. Remove the connector from the control unit and continue with the installation.

[image: ]

[bookmark: _Toc288729130]Figure 24 - Inserting the Power Connector

[bookmark: _Toc288729098]Load Lead Wire Connection Preparation

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning:

Never route the wires in the same conduit with other wires in the facility. Never run the wires parallel to the battery bus. Some inverters emit large signal spikes that could cause induction problems through the connection cables. 

Overall Voltage Monitoring

The overall voltage monitoring connections are made through the load lead wire connections. No additional wiring is necessary. 

[image: \\server3\Engineering\Graphics\SYMBOLS\CAUTION.JPG] Caution: When a load lead wire connects to the same point as a voltage sense lead, the load lead wire must be the closest to the cell's post. See BDS-123-A380 ID Full Washer Quick Connect Sense/Load Leads and/or BDS-127-A381 ID Optional Quick "C" Clamp Leads for Installation Details (ID).

If a square post is available, the post clip connection scheme is better. See BDS-163-A424. 

Disconnect Device

The first load lead wire that connects power from the batteries to the MPM-100, is considered the primary disconnect device. Connect the first load lead wire to the positive post of the first cell when making connections from the MPM-100 to the battery. To bypass the disconnect switch and maintain MPM-100 power when the string is not online connect this load lead wire directly to the DC bus when monitoring multiple strings. 




Step By Step Instructions

Re-check the configuration by following these instructions:

1. Determine the configuration, for example 4X4, 2X12, 1X20 and so on. The configuration can be identified by the model number located on the bottom side of the MPM-100 device. Reference this number to the proper configuration under section 3 of the User’s Guide. 

2. Match the configuration to the corresponding configurations at the top of this drawing.

3. The column where the model number is will identify the connections for that configuration.

4. Some configurations will not require all connections in the specified column to be connected. For example, if a 2X4X12 is specified, only the connections identified with B1 and B2 will be required. The B# represents the battery number that will be connected.

5. Reference the installation procedure for proper sense lead construction and terminal to the battery.

Build each load lead wire using BDS-1141-A510 Fuse Protected Load Lead, observing length restrictions. All Drawings are located in the back of the manual.

[image: ]



[bookmark: _Toc288729131]Figure 25 - BDS-1141-A510 Fuse Protected Load Lead



		Strip 12 AWG Load Lead Wire

Choose the desired length of load lead wire. Strip one end of the 12 AWG load lead wire to 5/16". For ease of future cell maintenance, leave some slack in the wiring to the cells.





		[image: ]



		# 30 Die with Andersen Contact and pin

Position the contact into the #30 die with the Andersen contact pin. Center the crimp portion of the contact in the die with the rounded portion of the die up and against the seam on the contact and the tongue of the die directly opposite.











		[image: ]



		Inserting Load Lead Wire into Pin to Crimp

Place the wire inside of the contact pin. Before crimping the contacts onto the load lead wire, orient the contacts so that the contacts are all facing the correct direction, that is, so they go into the Andersen 30 amp connector/housings without twisting the wire. Notice that the contacts go into the housings one way only.







		[image: ]



		Crimping Load Lead Wire to Pin

Double check that the wire is fully inserted into the contact and crimp down firmly. Crimp with almost but not quite full force without bottoming out the tool. 

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif] Note: Don't spread the connector apart.



		[image: ]



		Good Crimp

A good connection is where the dimensions of the crimped portion are no more than an un-crimped pin. If the crimp is flattened then the pin will not readily push into the housing. Rotate the crimp 90 degrees and squeeze it again in the number three die but this time not as firmly. The idea is to make the width of the crimp just slightly less than it was prior to crimping.

		[image: ]



		Andersen Connectors

Assemble the black plastic Andersen connectors/housings together. Put the connector housings together before inserting the connector pins. The plastic housings are held together with dovetail joints. Always slide these joints together! Notice that they slide together in one direction only. 

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Always slide the Andersen connectors together and notice that they slide together in one direction only. Do not snap the housings together or apart as damage may occur. 

		[image: ]



		Insert Andersen Contact into Connectors

Insert the contacts with their sharp edge down against the flat spring within the housing. The contacts should slide in and click. 

If an audible click is not heard then they are not fully seated, the contacts need to be seated/fixed. When inserted fully the contact and its wire "float" slightly inside its housing. If it feels tight it may not be snapped in fully or the contact is wider than it originally was during crimping.

		[image: ]



		Tug on Assembled Connector

Tug slightly on the assembled connector to make sure the contacts are locked in place. If there is trouble locking the contact into the housing, then look at the side profile of the contacts. It is possible that it may need to be adjusted and/or straightened before inserting it into the housing.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: "Measure twice, cut once." The load delivered during a resistance test may be degraded if the load lead wire is too long. Therefore, when building the load lead wires, maintain an overall length from 22 to 90 feet round trip. Round trip consists of, for example, a connection from Load Connection 1, out to the battery, and back from the battery to Load Connection 2. If connection length is not maintained, the load will be too low or high, and resistance test results may be affected.

		[image: ]



		Strip 12 AWG Load Lead Wire

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Always make sure the polarity is correct before plugging in the equipment. Do not plug in the equipment before checking that all load lead wires have been measured, cut and crimped according to system drawings.

Strip the other end of the inline fuse holder assembly to 5/16".

		[image: ]



		Thomas and Betts Crimper

Choose die C (12 to 10) on the Thomas and Betts crimper.









		[image: ]



		Crimp Fuseholder onto Inline Fuseholder Assembly

Place about 1.5 inches of 3/8" heat shrink tubing onto the load lead wire, and secure the open end of the fuse holder on the inline fuse holder assembly into die C.

Then place the load lead wire into the secured inline fuse holder assembly, and crimp. Turn 90 and crimp again.





		[image: ]



		Checking Fuseholder:Load Lead Wire Connection

Tug on the connection to make sure the connection will hold well.







		[image: ]



		Securing Fuseholder Load Lead Wire Connection with Heat Shrink

Pull the heat shrink tubing up to cover the wire and the fuse holder connection. Use a heat source to shrink.

[image: \\server3\Engineering\Graphics\SYMBOLS\CAUTION.JPG] Caution: Never wrap excess load lead wire into a coil. A tight coil will result in induction that can adversely affect equipment operation. Leave excess cable in loose, flat lengths.

[image: \\server3\Engineering\Graphics\SYMBOLS\WARNING2.png] Warning: Before making any connections to the battery, verify the fuses have been removed from the fuse holders. Do not install the fuses until the time that the entire system is commissioned.

In hazardous voltage applications (where battery voltage is greater than 60VDC), remove the load lead wire fuse before disconnecting the load lead wire connector from the MPM.

		[image: ]









		Begin System Installation

		[image: small_alber]







[bookmark: _Verify_Hardware_configuration_1][bookmark: _Mounting_the_Equipment][bookmark: _UXBM_Harness_and]

		4200-069

		6-19

		Revision 4







[bookmark: _Connecting_Battery_Terminals][bookmark: _Toc288729099]Connecting Battery Terminals and Tab Washer Installation

Tab washers are washers that allow connection of the monitoring system to the battery. Some tab washers are supplied with single or double tabs. The features being installed will decide the tab washer style, where and how many tab washers are to be installed. The actual placement of these tab washers in relation to the battery post and existing hardware is critical. Reviewing the following examples will help illustrate tab washer placement. 

Not all battery post will require three tabs as indicated by the figures below. Reference the detailed sections that will illustrate how many and where to install these tab washers.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: Never substitute tab washers with tab washers that were not supplied within the installation kit. Using after market or other types can potentially cause an error in the resistance readings.

Always place the tab washers closest to the post or directly on top of the interconnecting strap. Torque all bolts/nuts to the manufactures specification when reassembling the connections.

[image: ]

[bookmark: _Toc288729132]Figure 26 - BDS-123-A380 ID Full Washer Quick Connect Sense/Load Leads

[image: ]

[bookmark: _Toc288729133]Figure 27 - BDS-127-A381 ID Optional Quick "C" Clamp Leads

When connecting the actual wires to the tab washers it is important to note that whenever a power connection (heavier gauge black or red wire) is being made, it must be connected to the tab washer closest to the battery post when more than one tab washer is used. Connect the load lead wires to positive posts, except for the last cell, where the connection is to the negative post. 

Refer to BDS-1333-B688 Load Connections for MPM-100 included with the system to identify cells that will have load lead connections.

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif] Note: If the power leads are not connected correctly, this could result in inaccurate resistance readings of the cell that these leads are connected to. Power leads must always be the closest connection to the battery post.



		Connecting Battery Terminals and Tab Washer Installation

		[image: small_alber]







[bookmark: _UXSM_Harness_Installation]
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[bookmark: _Final_Steps_Communication][bookmark: _Toc288729100]Final Steps Communication Connections

Connection to an MPM-100 can be via: 

modem

USB (front panel)

RJ-45 or RS-232 (rear panel)

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: All methods allow battery parameters to be checked.

[bookmark: _Toc288729101]Modem

The MPM-100 can connect to a telephone line using the TELCO RJ-11 connector on the MPM rear panel. When connecting via modem, use 26AWG (minimum) TELCO line cord. 

To communicate with an MPM from a remote location, connect the MPM rear panel modem connector to a telephone line. Connect the remote computer modem to the telephone line according to the computer manufacturer's instructions.

Pins 2 and 3 of the RJ-11 TELCO connector are for the tip and ring connection. 



[image: ]

[bookmark: _Toc288729134]Figure 28 - TELCO RJ-11 Modem Connection

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: A modem may not be installed on the model being used.

[bookmark: _Toc288729102]USB

The USB port on the front of the MPM is utilized for a temporary connection to a laptop computer. To use the USB port, connect the supplied USB cable, and switch the USB option on the Local Port Switch, so that the light indicator is on. 

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif] Note: The front and rear connectors are in parallel and may not be used simultaneously. To use the RS-232 connector, make sure that the LED on the front switch is off, indicating that the front port is off and the back port is on.

[bookmark: _Toc288729103]RS-232

For a permanently connected computer, connect a 9-pin female to female cable (pin to pin construction) to the MPM rear panel port available and to an available port on the computer to be used. 

[image: \\server3\Engineering\Graphics\SYMBOLS\Sym_04_150_LABEL.gif]Note: The front and rear connectors are in parallel and may not be used simultaneously. To use the RS-232 connector, make sure that the LED on the front switch is off, indicating that the front port is off and the back port may be engaged.

The connection between the MPM and the computer must not exceed 25 feet. For close connections, use the serial cable included with the system. For longer distances, build a cable using BDS-162-A423. Parts can be ordered from Albér.

[image: ]


[bookmark: _Toc288729135]Figure 29 - RS-232 9 Pin Female to Female Cable



[image: ]

[bookmark: _Toc288729136]Figure 30 - BDS-162-A423 Serial Interconnect Cable RS-232






[bookmark: _Toc288729104]RJ-45 Connector

If the MPM-100 has a factory-installed network interface an RJ-45 connector will be installed just above the TELCO RJ-11 modem connection. 

If the RJ-45 connector is not installed, an optional external network interface can be purchased; use the Albér conversion unit that connects to the DB-9. Refer to part number 4200-047, UDS-10 External Interface Network Setup User's guide.

Connect an Ethernet patch cable between the MPM-100 and the network to be utilized.

[image: ]

[bookmark: _Toc288729137]Figure 31 - RJ-45 Connector

[bookmark: _Ambient_Temperature_Sensor]

		Final Steps Communication Connections
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[bookmark: _Toc288729105]MPM-100 Drawings

The following drawings are included in this guide to give more details on connecting and troubleshooting the MPM-100. 

[image: ]

[bookmark: _Toc288729138]Figure 32 - Full Washer Quick Connect Sense Load Leads








[image: ]

[bookmark: _Toc288729139]Figure 33 - Optional Quick Connect C Clamp Leads






[image: ]

[bookmark: _Toc288729140]Figure 34 - Current Connections






[image: ]

[bookmark: _Toc288729141]Figure 35 - Temperature Connections






[image: ]

[bookmark: _Toc288729142]Figure 36 - Inter-Tier Connection
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[bookmark: _Toc288729143]Figure 37 - Serial Interconnect Cable








[bookmark: _GoBack][image: ]

[bookmark: _Toc288729144]Figure 38 - Optional Quick Connect Post Clip Leads
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[bookmark: _Toc288729145]Figure 39 - 2U Wall Mount Brackets
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[bookmark: _Toc288729146]Figure 40 - Fuse Protected Load Lead
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[bookmark: _Toc288729147]Figure 41 - In-Line Fuseholder Assembly
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[bookmark: _Toc288729148]Figure 42 - Flex Resistor Lead Assembly
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[bookmark: _Toc288729149]Figure 43 - Current Float Transducer Cable
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[bookmark: _Toc288729150]Figure 44 - General Assembly Multi-Purpose Monitor








[image: ]

[bookmark: _Toc288729151]Figure 45 - Wiring Connections with 100 Channels Options (Sense Lead) J1 through J6








[image: ]

[bookmark: _Toc288729152]Figure 46 - Load Connections MPM 100
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[bookmark: _Toc288729153]Figure 47 - Current Transducer Connections
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[bookmark: _Toc288729154]Figure 48 - Float Current Transducer Connections
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