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RATIONALE

A review of ARP1816C revealed that it excluded charging technology commonly referred to as opportunity charging.

ARP1816C was revis
1. SCOPE

This SAE Aerospace
battery chargers. The

called “Conventional G

faster rate than a con
much faster rate than

2. REFERENCES
2.1 APPLICABLED

The following publicati

shall apply. The applig

event of conflict betwe

Nothing in this docum

obtained.

2.1.1 ANSI Publicat

Available from Americ
4900, www.ansi.org.

ANSI C84.1-1995

d-toinclude a section describina this charaina technologyv
~ ~ ~ g7

Recommended Practice (ARP) describes three general types of Ground S

bentional charger. A charger, hereafter called “Fast Charger,” which has

OCUMENTS

pns form a part of this document to thezextent specified herein. The latest i

ons

An National Standards Institute, 25 West 43rd Street, 4th Floor, New York,

\Voltage Ratings for Electrical Power Systems and Equipment (60 Hz)

h conventional charger. Recommendations that apply.toall types will refer g

able issue of other publications shall-be the issue in effect on the date of th
en the text of this document and references cited herein, the text of this dociment takes precedence.
ent, however, supersedes applicable laws and regulations unless a speg

ipport Equipment (GSE)

battery charger typically requiring up to 8 hours to recharge a,100% discharged battery, hereafter
harger.” A charger, hereafter called “Opportunity Charger,” which has the ab)

lity to charge at a slightly
he ability to charge at a
enerically to “charger.”

bsue of SAE publications
e purchase order. In the

ific exemption has been

NY 10036, Tel: 212-642-

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and

suggestions.

Copyright © 2020 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,

recording, or otherwise, without the prior written permission of SAE.
TO PLACE A DOCUMENT ORDER:

SAE WEB ADDRESS:

Tel: 877-606-7323 (inside USA and Canada) . . f . s

Tel:  +1724-776-4970 (outside USA) For more information on this standard, visit
Fax:  724-776-0790 https://www.sae.org/standards/content/ARP1816D
Email: CustomerService@sae.org

http://www.sae.org



https://saenorm.com/api/?name=d5580c3179facfc2c8ec3c33b3f63d4b

SAE INTERNATIONAL

ARP1816™D

20F6

21.2

BCI Publications

Available from Battery Council International, 330 North Wabash Avenue, Suite 2000, Chicago, IL 60611, Tel: 312-644-6610,

www.batterycouncil.org

BCIS-16

BCIS-18

2.1.3 CSA Publicatio

Standard for Deep Cycle Battery Chargers

Standard for Deep Cycle Fast Battery Chargers.

ns

Available from CSA International, 178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3, Tel: 416-747-4000,
Www.csa-international.org.

CAN/CSA-C22.2 NO. 1p7
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3.1.5.2.1 A grounded electrostatic or Faraday shield shall be placed between the primary and secondary windings. This

shield shall be made of copper or aluminum and shall have at least the ampacity of the primary conductor if the
primary conductor is smaller than No. 6 AWG (16 mm?). If the primary conductor is No. 6 AWG (16 mm?) or
larger, the shield shall have an ampacity of at least 50% of the primary conductor. If foil is used it shall have a
thickness of not less than 0.25 mm (0.010 inch).

3.1.5.2.2 Coil winding methods which provide isolation between input and output circuits.

3.1.6

3.2
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3.2.2

3.2.3

3.24

3.3

3.3.1

3.3.2

3.3.3

3.34

3.35

3.4

34.1

3.4.2

3.4.3

3.4.4

3.4.5

Each charger shall be completely assembled in a steel case and shall be equipped with properly sized charging
cables. Each cable shall have a minimum length of 10 feet (3.05 m) and shall have a properly sized and matched
battery connector.

Conventional Charger

The Conventioratehargershal-befulh—capable-of-charging battery, automatically,
without damage, and in the maximum time of 8 hours or less.
The Conventiofal charger shall be capable of charging any battery of specified voltage from 80 to 100% of charger
rated capacity Without adjustment.
The Conventiofal charger should meet BCIS-16 Standard for Deep Cycle Battery Chargers.
Adjustments may be necessary on the conventional charger, if not témperature compensated, when the battery’s
electrolyte temperature goes below 32 °F (0 °C) or above 104 °F (40<°C).

Opportunity Charger
The Opportunity Charger shall be capable of applying charge rates up to 25 amps per 1004H of the battery’s rated
capacity.
The Opportunity charger shall have the ability to-automatically shut off when the batteryl reaches 80% state-of-
charge to avoid excessive battery heat.
The Opportunity Charger shall have the ‘option of multiple charge profiles for various battery technologies and
various applications.
The Opportunity Charger shall have the option of automatically recognizing the battery type,[size and voltage (within
its nameplate rgting).
The Opportunity Chargershall meet BCIS-18 Standard for Deep Cycle Fast/Battery Charggrs

Fast Charger

The Fast charger shall be capable of applying charge rates above 25 amps per 100AH of the battery’s rated
capacity.

The Fast charger shall monitor the battery’s temperature and adjust its output to prevent overheating the battery
while charging.

The Fast Charger shall have the option of automatically recognizing the battery type, size, and voltage (within its
nameplate rating).

The Fast Charger shall have the option of multiple charge profiles for various battery technologies and various
applications.

The Fast Charger shall meet BCIS-18 Standard for Deep Cycle Fast/Battery Chargers.
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4. REGULATION AND EFFICIENCY

4.1

4.2

4.3

The charger internal regulation shall compensate for varying AC line and load variations as indicated in ANSI C84.1-
1995 and regulate DC finish voltage to a maximum of +1%.

Efficiency over a full charge cycle shall be a minimum of 85% (KWH out/KWH in) for 36 V and above chargers.

Power factor shall average a minimum of 0.6 over the full range of output (KW in/KVA in) for SCR type chargers and
0.9 for all other types (ferroresonant, SMPS, etc.).

5. BATTERY CHARGER CONTROLS

51
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5.2.2

5.2.3

5.2.4

5.25

5.2.6

The charger is to have a system incorporated to reduce the possibility of battery damage due to over-charging or any
other conditions. Failure of any components or group of components shall not cause the charger to operate at its high
level for an excessive length of time such as to cause permanent damage to the battery or

ther components or the
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Factors to be considered in the design of control systems are:

Il start automatically upon connection of the battery without operator action.
bvent arcing of the DC power contacts in the battery connector. Inthe event
Il automatically resume charging when power is restored.
 to the battery.
full charge the charger will automatically shut off.

be included for a manual or automatic-equalizing charge.
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PONENTS
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bf AC power interruption
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50 °C).

All diodes, transistors, and control devices shall be protected from damage due to:

All self-generated transients

Normal externally applied transients

Turning the charger on or off at any charging rate or with battery disconnected
Disconnecting the battery at any charging rate

Shorting the output terminals

Battery polarity reversal
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