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U.S. Department 1200 New Jersey Avenue, SE
of Transportation Washington, DC 20590
Pipeline and Hazardous

Materials Safety

Administration

October 8, 2021

Mr. Latane R. Montague
Hogan Lovells US LLP
Columbia Square

555 Thirteenth Street, NW
Washington, DC 20004

Reference No. 21-0057
Dear Mr. Montague:

This letter is in response to your May 20, 2021, letter requesting clarification of the Hazardous
Materials Regulations (HMR; 49 CFR Parts 171-180) applicable to the classification of thermal
batteries containing lithium or lithium compounds in the anode which are not classed as a Class 1
(Explosive) or Division 4.1 (Flammable Solid) hazardous material. In your letter, you state that
the battery components (the lithium anode, the metal salt cathode and the solid inorganic
electrolyte that is non-conductive in its transport state) are separate and these batteries remain in
an inert, solid state until they are activated by an electro-explosive device. You further state that
the batteries are transported with a shorting device installed across the activation circuit to
prevent inadvertent activation. You also reference a guidance document titled “Guidance and
Criteria for Classification of Thermal Batteries,” issued on August 8, 1995, by the Pipeline and
Hazardous Materials Safety Administration’s (PHMSA) predecessor—the Research and Special
Programs Administration—to support the opinion that thermal batteries not classed as a Class 1
or Division 4.1 hazardous material by an EX approval are “not regulated” in transportation, and
therefore are not subject to the HMR provided the batteries meet the criteria in the guidance
document.

You request that PHMSA either: (1) provide concurrence with the determination that thermal
batteries not otherwise classed as Class 1 or Division 4.1 by EX approval—but containing
lithium or lithium compounds in the anode—are “not regulated” in transportation and therefore
not subject to HMR requirements; or (2) provide specific guidance for classifying thermal
batteries containing lithium or lithium compounds in the anode as lithium metal batteries
(UN3090) and whether an approval from the Associate Administrator for Hazardous Materials
Safety is required to offer thermal batteries for transport when testing such batteries in
accordance with sub-section 38.3 of the UN Manual of Tests and Criteria is not possible.



As specified in § 173.22 of the HMR, it is the shipper’s responsibility to properly class and
describe a hazardous material in accordance with parts 172 and 173 of the HMR. This Office
generally does not perform that function. However, it is the opinion of this Office that the
batteries you describe (utilizing lithium metal or lithium alloy component anode, metal salt
cathode and solid non-conductive inorganic electrolyte) do not meet the description of lithium
metal batteries (UN3090). While the 1995 guidance document was issued at a time when
different chemistries may have been used in thermal battery manufacturing, the batteries
described appear to meet the conditions identified in that guidance document. Further, when
PHMSA issued the EX approval referenced in your letter, PHMSA determined that the batteries
are thermal batteries. It would be the shipper’s responsibility to determine whether your material
meets the definition of any other hazard class in accordance with the HMR.

I hope this information is helpful. Please contact us if we can be of further assistance.

Sincerely,

Duane A. Pfund

Acting Director

Standards and Rulemaking Division
Office of Hazardous Materials Safety



Larson

From: INFOCNTR (PHMSA) 21-0057
To: Dodd, Alice (PHMSA); Hazmat Interps
Subject: FW: Hogan Lovells Interpretation Request - Thermal Battery Classification for Transport
Date: Tuesday, May 25, 2021 10:49:26 AM
Attachments: Letter to PHMSA re Interpretation Request - Thermal Battery Classification for Transport (May 20 2021)
[Final].pdf

DOT RSPA Guidance and Criteria for Classification of Thermal Batteries (1995).pdf

Good morning Alice,

Please see the attached request for a letter of interpretation. Please contact our office with any
questions.

Thank you,

Sarah Whitlock (HMIC)

From: Clark, Matthew J. [mailto:matt.clark@hoganlovells.com]

Sent: Tuesday, May 25, 2021 9:54 AM

To: INFOCNTR (PHMSA) <INFOCNTR.INFOCNTR@dot.gov>

Cc: Clark, Matthew J. <matt.clark@hoganlovells.com>

Subject: Hogan Lovells Interpretation Request - Thermal Battery Classification for Transport

CAUTION: This email originated from outside of the Department of Transportation (DOT). Do not click on links or
open attachments unless you recognize the sender and know the content is safe.

To Whom it May Concern:

Please see attached interpretation request regarding thermal battery classification for transport.
This interpretation request was also submitted via USPS.

Thank you,

Matt

Matt Clark

Senior Associate

Hogan Lovells US LLP
Columbia Square

555 Thirteenth Street, NW
Washington, DC 20004

Tel: +1 202 637 5430
Mobil:  +1 518 257 0722
Fax: +1 202 637 5910

Email:  matt.clark@hoganlovells.com
www.hoganlovells.com
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Hogan Lovells US LLP
Columbia Square
555 Thirteenth Street, NW

Washington, DC 20004
Hogan T +1 202 637 5600
Love]_ls F +1202 637 5910

www.hoganlovells.com

May 20, 2021
Via USPS Priority Mail Express

U.S. Department of Transportation

Pipeline and Hazardous Materials Safety Administration
1200 New Jersey Avenue, SE

Washington, DC 20590

Re: Interpretation Request - Thermal Battery Classification for Transport
Dear Sir or Madam:

We are writing to respectfully request a formal interpretation from the U.S. Department of
Transportation (“USDOT”), Pipeline and Hazardous Materials Safety Administration (“PHMSA”)
concerning the classification and determination of a proper United Nations (U.N.) shipping name and
number for thermal batteries containing lithium or lithium compounds in the anode not otherwise
classified by PHMSA as Class 1 explosive materials or Division 4.1 flammable solids via a
Classification of Explosives letter (“EX letter”).

Guidance is requested for situations where PHMSA has indicated that a thermal battery is “Not
Regulated as Class 1” for U.N. proper shipping name and number in an EX letter. In those EX letters,
PHMSA further notes that, “Itis the responsibility of the shipper to determine whether this article meets
the definition of any other hazard class in accordance with the Hazardous Materials regulations.”

See an example below:

U.N. PROPER SHIPPING NAME AND NUMBER:
Not Regulated as Class 1

U.N. CLASSIFICATION CODE: see note

REFERENCE NUMBER: PRODUCT DESIGNATION/PART NUMBER:
EX2012110642 Family of Thermal Batteries
(D/N: Battery, Thermal Battery Family Drawing
Dated 6 May 2019)

NOTES: This classification is only valid when the thermal battery is equipped with
protective features to prevent inadvertent initiation during transport.

It is the responsibility of the shipper to determine whether this article meets the definition
of any other hazard class, in accordance with the Hazardous Materials regulations.

This approval as revised supersedes all previous versions.

To date, classification and transport regulations have not specifically addressed molten salt thermal
batteries. Thermal batteries are primary (non-rechargeable) reserve batteries that contain an
activation mechanism, typically an electro-explosive device. The battery is made up of a chemical heat
source and an inorganic electrolyte paired with various anode and cathode materials. Nearly all
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thermal batteries currently produced utilize a lithium alloy anode paired with a metal salt cathode.
Typically, there are no commercial applications using this battery technology. They are used in space,
missile, and other military applications.

Thermal batteries have several key characteristics and features that are being considered when
evaluating transport regulations. Unlike rechargeable lithium ion or primary lithium cells or batteries,
thermal batteries are not capable of providing power until the battery is activated during its intended
application. Thermal batteries are not transported while activated due to their short operating lives.
Typical thermal battery operating times range from seconds to minutes. Prior to activation, the
inorganic electrolyte remains highly resistive since it is in the solid material state. This high resistance
allows thermal batteries to have shelf lives greater than 30 years. The high resistance also prevents
self-discharge during transport and storage. Also, unlike rechargeable lithium ion or primary lithium
cells or batteries, it is not possible to subject thermal batteries to required tests T.1 — T.5. found within
sub-section 38.3 of the UN Manual of Tests and Criteria. Tests T.1 - T.5 require that the battery
voltage at the end of each test is 90 percent of the voltage immediately prior to the test. A voltage
measurement is not possible because the batteries are not activated and are not capable of remaining
active during long test durations or a test series such as T.1 — T.5.

Thermal batteries operate and discharge at temperatures much greater than the temperature
conditions that normally occur during transport because the electrolyte must be in a semi-liquid state
to provide electrical energy. Thermal batteries remain in an inert, solid state until activated and are
not capable of providing power or experiencing a battery failure when maintained in normal transport
temperatures.

To prevent inadvertent activation from conditions such as electrostatic discharge and radio
frequencies, thermal battery manufacturers require that batteries are transported with a shorting
device installed across the activation circuit as an additional safety precaution to prevent thermal
runaway, supplementing the inadvertent activation features designed into the specific activation
device. In addition, unlike lithium-ion and lithium primary cells, thermal battery cells are not transported
individually. Thermal battery cell components are transported only as the separate components, for
example as individual anodes and cathodes pellet and not as fully assembled cells.

The following are lithium battery definitions found in 49 C.F.R. Part 171.8 to help shippers potentially
classify thermal batteries as a type of lithium battery:

o Lithium ion cell or battery means a rechargeable electrochemical cell or battery in which the
positive and negative electrodes are both lithium compounds constructed with no metallic
lithium in either electrode. A lithium ion polymer cell or battery that uses lithium ion chemistries,
as described herein, is regulated as a lithium ion cell or battery.

e Lithium metal cell or battery means an electrochemical cell or battery utilizing lithium metal
or lithium alloys as the anode. The lithium content of a lithium metal or lithium alloy cell or
battery is measured when the cell or battery is in an undischarged state. The lithium content
of a lithium metal or lithium alloy battery is the sum of the grams of lithium content contained
in the component cells of the battery.

While it seems evident that the thermal batteries do not meet the requirements to be classified as
lithium ion batteries (UN 3480) since they are not rechargeable, it is difficult to rule out their
classification as lithium metal batteries (UN 3090) since thermal batteries usually contain lithium or
some other type of lithium compound (such as Lithium Silicon, Lithium Aluminum, etc.) in their anodes.

We have discussed this with multiple thermal battery manufacturers, which have pointed us to a the

attached guidance document issued August 8, 1995 by USDOTSs predecessor agency, Research and
Special Programs Administration (“RSPA”), titled “Guidance and Criteria for Classification of Thermal
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Batteries.” Several thermal battery manufacturers cite the text below to support their determination
that thermal batteries (not already classified as Class 1 or Division 4.1 by an EX letter) are “not
regulated” in transportation and therefore not subject to the Hazardous Materials regulations (“HMR”)
requirements as long as they meet the two criteria listed in 2. i and ii:

5 Batteries which contain an axplosive or pyrotechnic material which are
totally self-contained when activated may be considered "not
regulated as explosives.® Batteries may be ccnsidered "not regulated”
for the purpose of transpcriation if: °

(i) The case temperature of the battery is less
than 400 degrees Fahranheit when activated, or,

(I} The case temperature of the battaery Is 400°

Fahrenhait or more tut is aquipoed with a machanism which
makes activation of the battery impossible when In
transportation.

The USDOT RSPA guidance has also been incorporated into the United States Department of
Defense (“DOD”), Joint Technical Bulletin (“JTB”): Department of Defense Ammunition and
Explosives Hazard Classification Procedures, in which the Departments of the Army, Navy and Air
Force use the above-referenced criteria from the RSPA guidance document when issuing Interim
Hazard Classifications (“IlHCs”) and determining transport requirements.*

Based on the above information, we are respectfully requesting that PHMSA either:

e Provide concurrence with the classification determination provided and currently used by
thermal battery manufacturers that thermal batteries not otherwise classified as Class 1 or
Division 4.1 by EX letter (but containing lithium or lithium compounds in the anode) are
classified as “not regulated” in transportation and therefore not subject to HMR requirements,
or

e Provide specific guidance for classifying thermal batteries containing lithium or lithium
compounds in the anode as lithium metal batteries (UN 3090) and whether an Approval from
the Associate Administrator is required to offer thermal batteries for transport when testing in
accordance with sub-section 38.3 of the UN Manual of Tests and Criteria is not possible.

Thank you in advance for your assistance.
Sincerely,
Latane R. Montague
Hogan Lovells US LLP

Enclosure:

U.S. DOT Research and Special Programs Administration, Guidance and Criteria for
Classification of Thermal Batteries (August 8, 1995).

1 See paragraph 4-3 of the DOD JTB, available at
https://liw.logsa.army.mil/etmapp/api/general/search/015286/0/pdf (last visited May 11, 2021).
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In an effort to reacive issues regarding the testing and approval of thermal batteries
the Department of Transportation Is providing the following guidance and criterla:

1. All batteries which contain an expicsive or pyrotechnic material must
be examined and classed as provided in 49 CFR 173,586.
(Represantative samples of each design must be submitted for
examinatlon. If the largest itam is being tested, simitar items may be
classaed by analogy by the Department of Transportation.}

2. Batteries which contain an axplosive or pyrotechnic material which are
totaily self-contained when activated may be considered "not
regulated as explosives.” Batteries may be considered "not regulated”
for the purpose of transpcrtation if:

(i) The case temperaturs of the battery is less
than 400 degrees Fahrenheit when activated, or,

() The case temperature of the battary Is 400°

Fahrenhait or more but is equipped with a machanism which
makes actlvation of the battery impossible when in
transportation.

3. Batteries which have a casa temperature of 400° Fahrenhait or more

and that are not equipped with a mechanism which makes activation
of the battery impossibia when in transportation will-be classed as
lammable solid, ine . N.0.§5., UN3178, 4.1,

8-8-F5
DATE

JaaEnoch Joas
Chief, Approvals
Otfice of Hazardous

Exemptions & Appiovals







If you would like to know more about how we are managing the impact of the COVID-19 pandemic on our firm then take a
look at our brief Q&A. If you would like to know more about how to handle the COVID-19 issues facing your business then
take a look at our information hub.

About Hogan Lovells
Hogan Lovells is an international legal practice that includes Hogan Lovells US LLP and Hogan Lovells International LLP.
For more information, see www.hoganlovells.com.
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