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Information on NFPA Codes and Standards Development
I. Applicable Regulations. The primary rules governing the processing of NFPA documents (codes, standards, recommended practices,
and guides) are the NFPA Regulations Governing Committee Projects (RGCPs). Other applicable rules include NFPA Bylaws, NFPA
Technical Meeting Convention Rules, NFPA Guide for the Conduct of Participants in the NFPA Standards Development Process, and the
NFPA Regulations Governing Petitions to the Board of Directors from Decisions of the Standards Council. These rules and regulations are
contained in the NFPA Directory. For copies of the Directory, contact Codes and Standards Administration at NFPA Headquarters; these
documents are also available on the NFPA website at “www.nfpa.org.”
The following is general information on the NFPA process. All participants, however, should refer to the actual rules and regulations for a
full understanding of this process and for the criteria that govern participation.
II. Technical Committee Report (TCR). The Technical Committee Report is deﬁned as “the Report of the Technical Committee and
Technical Correlating Committee (if any) on a document. A Technical Committee Report consists of the Report on Proposals (ROP), as
modiﬁed by the Report on Comments (ROC), published by the Association” (see 1.4 of RGCPs).
III. Step 1: Report on Proposals (ROP). The ROP is deﬁned as “a report to the Association on the actions taken by Technical Committees
and/or Technical Correlating Committees, accompanied by a ballot statement and one or more proposals on text for a new document or to
amend an existing document” (see 1.4 of RGCPs). Any objection to an action in the ROP must be raised through the ﬁling of an appropriate
Comment for consideration in the ROC or the objection will be considered resolved.
IV. Step 2: Report on Comments (ROC). The ROC is deﬁned as “a report to the Association on the actions taken by Technical Committees
and/or Technical Correlating Committees accompanied by a ballot statement and one or more comments resulting from public review of
the Report on Proposals (ROP)” (see 1.4 of RGCPs). The ROP and the ROC together constitute the Technical Committee Report. Any
outstanding objection following the ROC must be raised through an appropriate Amending Motion at the Association Technical Meeting or
the objection will be considered resolved.
V. Step 3a: Action at Association Technical Meeting. Following the publication of the ROC, there is a period during which those wishing
to make proper Amending Motions on the Technical Committee Reports must signal their intention by submitting a Notice of Intent to
Make a Motion. Documents that receive notice of proper Amending Motions (Certiﬁed Amending Motions) will be presented for action at
the annual June Association Technical Meeting. At the meeting, the NFPA membership can consider and act on these Certiﬁed Amending
Motions as well as Follow-up Amending Motions, that is, motions that become necessary as a result of a previous successful Amending
Motion. (See 4.6.2 through 4.6.9 of RGCPs for a summary of the available Amending Motions and who may make them.) Any outstanding
objection following action at an Association Technical Meeting (and any further Technical Committee consideration following successful
Amending Motions, see RGCPs at 4.7) must be raised through an appeal to the Standards Council or it will be considered to be resolved.
VI. Step 3b: Documents Forwarded Directly to the Council. Where no Notice of Intent to Make a Motion is received and certiﬁed
in accordance with the Technical Meeting Convention Rules, the document is forwarded directly to the Standards Council for action on
issuance. Objections are deemed to be resolved for these documents.
VII. Step 4a: Council Appeals. Anyone can appeal to the Standards Council concerning procedural or substantive matters related to the
development, content, or issuance of any document of the Association or on matters within the purview of the authority of the Council, as
established by the Bylaws and as determined by the Board of Directors. Such appeals must be in written form and ﬁled with the Secretary
of the Standards Council (see 1.6 of RGCPs). Time constraints for ﬁling an appeal must be in accordance with 1.6.2 of the RGCPs.
Objections are deemed to be resolved if not pursued at this level.
VIII. Step 4b: Document Issuance. The Standards Council is the issuer of all documents (see Article 8 of Bylaws). The Council acts on
the issuance of a document presented for action at an Association Technical Meeting within sixty days from the date of the recommendation
from the Association Technical Meeting, unless this period is extended by the Council (see 4.8 of RGCPs). For documents forwarded
directly to the Standards Council, the Council acts on the issuance of the document at its next scheduled meeting, or at such other meeting
as the Council may determine (see 4.5.7 and 4.8 of RGCPs).
IX. Petitions to the Board of Directors. The Standards Council has been delegated the responsibility for the administration of the codes
and standards development process and the issuance of documents. However, where extraordinary circumstances requiring the intervention
of the Board of Directors exist, the Board of Directors may take any action necessary to fulﬁll its obligations to preserve the integrity of the
codes and standards development process and to protect the interests of the Association. The rules for petitioning the Board of Directors
can be found in the Regulations Governing Petitions to the Board of Directors from Decisions of the Standards Council and in 1.7 of the
RGCPs.
X. For More Information. The program for the Association Technical Meeting (as well as the NFPA website as information becomes
available) should be consulted for the date on which each report scheduled for consideration at the meeting will be presented. For copies
of the ROP and ROC as well as more information on NFPA rules and for up-to-date information on schedules and deadlines for processing
NFPA documents, check the NFPA website (www.nfpa.org) or contact NFPA Codes & Standards Administration at (617-984-7246).
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2009 Fall Revision Cycle ROP Contents
by NFPA Numerical Designation
Note: Documents appear in numerical order.

NFPA No.

Type Action

Title

Page No.

10

P

Standard for Portable Fire Extinguishers ........................................................................................................ 10-1

11

P

Standard for Low-, Medium-, and High-Expansion Foam ............................................................................. 11-1

13E

P

Recommended Practice for Fire Department Operations in Properties Protected
by Sprinkler and Standpipe Systems............................................................................................................ 13E-1

14

P

Standard for the Installation of Standpipe and Hose Systems ........................................................................ 14-1

18

P

Standard on Wetting Agents .......................................................................................................................... .18-1

37

P

Standard for the Installation and Use of Stationary Combustion Engines and Gas Turbines ....................... 37-1

45

P

Standard on Fire Protection for Laboratories Using Chemicals ..................................................................... 45-1

53

P

Recommended Practice on Materials, Equipment, and Systems Used in
Oxygen-Enriched Atmospheres ...................................................................................................................... 53-1

70B

P

Recommended Practice for Electrical Equipment Maintenance ................................................................. 70B-1

91

P

Standard for Exhaust Systems for Air Conveying of Vapors, Gases, Mists,
and Noncombustible Particulate Solids .......................................................................................................... 91-1

120

P

Standard for Fire Prevention and Control in Coal Mines ............................................................................. 120-1

122

P

Standard for Fire Prevention and Control in Metal/Nonmetal Mining and
Metal Mineral Processing Facilities.............................................................................................................. 122-1

204

P

Standard for Smoke and Heat Venting ......................................................................................................... 204-1

211

P

Standard for Chimneys, Fireplaces, Vents, and Solid Fuel−Burning Appliances ....................................... 211-1

214

P

Standard on Water-Cooling Towers ............................................................................................................. 214-1

255

W

Standard Method of Test of Surface Burning Characteristics of Building Materials .................................. 255-1

276

N

Standard Method of Fire Test for Determining the Heat Release Rate of Roofing Assemblies
with Combustible Above-Deck Roofing Components ................................................................................. 276-1

326

P

Standard for the Safeguarding of Tanks and Containers for Entry, Cleaning, or Repair ............................ 326-1

329

P

Recommended Practice for Handling Releases of Flammable and Combustible
Liquids and Gases ......................................................................................................................................... 329-1

405

P

Standard for the Recurring Proficiency of Airport Fire Fighters ................................................................ 405-1

408

P

Standard for Aircraft Hand Portable Fire Extinguishers .............................................................................. 408-1

409

P

Standard on Aircraft Hangars ....................................................................................................................... 409-1

410

P

Standard on Aircraft Maintenance ................................................................................................................ 410-1

422

P

Guide for Aircraft Accident/Incident Response Assessment ....................................................................... 422-1

423

P

Standard for Construction and Protection of Aircraft Engine Test Facilities .............................................. 423-1

495

P

Explosive Materials Code ............................................................................................................................. 495-1

498

R

Standard for Safe Havens and Interchange Lots for Vehicles Transporting Explosives ............................. 498-1

505

P

Fire Safety Standard for Powered Industrial Trucks Including Type Designations, Areas of Use,
Conversions, Maintenance, and Operations ................................................................................................. 505-1

520

P

Standard on Subterranean Spaces ................................................................................................................. 520-1

i

551

P

Guide for the Evaluation of Fire Risk Assessments ..................................................................................... 551-1

600

R

Standard on Industrial Fire Brigades ............................................................................................................ 600-1

601

R

Standard for Security Services in Fire Loss Prevention ............................................................................... 601-1

701

P

Standard Methods of Fire Tests for Flame Propagation of Textiles and Films ........................................... 701-1

750

P

Standard on Water Mist Fire Protection Systems ......................................................................................... 750-1

804

P

Standard for Fire Protection for Advanced Light Water Reactor Electric Generating Plants ..................... 804-1

805

P

Performance-Based Standard for Fire Protection for Light Water Reactor Electric Generating Plants ...... 805-1

806

N

Performance-Based Standard for Fire Protection for Advanced Nuclear Reactor
Electric Generating Plants ............................................................................................................................. 806-1

850

P

Recommended Practice for Fire Protection for Electric Generating Plants and High Voltage Direct
Current Converter Stations............................................................................................................................ 850-1

851

P

Recommended Practice for Fire Protection for Hydroelectric Generating Plants ....................................... 851-1

853

P

Standard for the Installation of Stationary Fuel Cell Power Systems .......................................................... 853-1

900

P

Building Energy Code ................................................................................................................................... 900-1

914

P

Code for Fire Protection of Historic Structures ............................................................................................ 914-1

1003

P

Standard for Airport Fire Fighter Professional Qualifications ................................................................... 1003-1

1035

P

Standard for Professional Qualifications for Public Fire and Life Safety Educator .................................. 1035-1

1150

P

Standard on Foam Chemicals for Fires in Class A Fuels ........................................................................... 1150-1

1201

C

Standard for Providing Emergency Services to the Public......................................................................... 1201-1

1250

P

Recommended Practice in Emergency Service Organization Risk Management...................................... 1250-1

1407

N

Standard for Fire Service Rapid Intervention Crews .................................................................................. 1407-1

1410

P

Standard on Training for Initial Emergency Scene Operations.................................................................. 1410-1

1452

P

Guide for Training Fire Service Personnel to Conduct Dwelling Fire Safety Surveys ............................. 1452-1

1581

P

Standard on Fire Department Infection Control Program .......................................................................... 1581-1

1600

C

Standard on Disaster/Emergency Management and Business Continuity Programs ................................. 1600-1

1620

C

Recommended Practice for Pre-Incident Planning ..................................................................................... 1620-1

1801

N

Standard on Thermal Imagers for the Fire Service ..................................................................................... 1801-1

1931

P

Standard for Manufacturer’s Design of Fire Department Ground Ladders ............................................... 1931-1

1932

P

Standard on Use, Maintenance, and Service Testing of In-Service
Fire Department Ground Ladders ............................................................................................................... 1932-1

1936

P

Standard on Powered Rescue Tools ............................................................................................................ 1936-1

1952

N

Standard on Surface Water Operations Protective Clothing and Equipment........................................... 1952-1

1977

P

Standard on Protective Clothing and Equipment for Wildland Fire Fighting............................................ 1977-1

2010

P

Standard for Fixed Aerosol Fire-Extinguishing Systems ........................................................................... 2010-1
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Aerosol Extinguishing Technology
2010
Standard for Fixed Aerosol Fire-Extinguishing Systems

P

2010-1

Aircraft Maintenance Operations
410
Standard on Aircraft Maintenance

P

410-1

Aircraft Rescue and Fire Fighting
405
Standard for the Recurring Proficiency of Airport Fire Fighters
408
Standard for Aircraft Hand Portable Fire Extinguishers
422
Guide for Aircraft Accident/Incident Response Assessment

P
P
P

405-1
408-1
422-1

Airport Facilities
409
Standard on Aircraft Hangars
423
Standard for Construction and Protection of Aircraft Engine Test Facilities

P
P

409-1
423-1

Building Systems
900
Building Energy Code

P

900-1

Chimneys, Fireplaces, and Venting Systems for Heat-Producing Appliances
211
Standard for Chimneys, Fireplaces, Vents, and Solid Fuel−Burning Appliances

P

211-1

Cultural Resources
914
Code for Fire Protection of Historic Structures

P

914-1

Electric Generating Plants
850
Recommended Practice for Fire Protection for Electric Generating Plants and High
Voltage Direct Current Converter Stations
851 Recommended Practice for Fire Protection for Hydroelectric Generating Plants
853 Standard for the Installation of Stationary Fuel Cell Power Systems

P

850-1

P
P

851-1
853-1

Electrical Equipment Maintenance
70B
Recommended Practice for Electrical Equipment Maintenance

P

70B-1

Emergency Management and Business Continuity
1600 Standard on Disaster/Emergency Management and Business Continuity Programs

C

1600-1

Emergency Service Organization Risk Management
1201 Standard for Providing Emergency Services to the Public
1250 Recommended Practice in Emergency Service Organization Risk Management

C
P

1201-1
1250-1

Explosives
495 Explosive Materials Code
498 Standard for Safe Havens and Interchange Lots for Vehicles Transporting Explosives

P
R

495-1
498-1

N

1801-1

N

1952-1

P

1977-1

P
P

1931-1
1932-1

P

1936-1

Fire and Emergency Services Protective Clothing and Equipment
Electronic Safety Equipment
1801 Standard on Thermal Imagers for the Fire Service
Special Operations Protective Clothing and Equipment
1952
Standard on Surface Water Operations Protective Clothing and Equipment
Wildland Fire Fighting Protective Clothing and Equipment
1977
Standard on Protective Clothing and Equipment for Wildland Fire Fighting
Fire Department Ground Ladders
1931
Standard for Manufacturer’s Design of Fire Department Ground Ladders
1932
Standard on Use, Maintenance, and Service Testing of In-Service Fire Department
Ground Ladders
Fire Department Rescue Tools
1936
Standard on Powered Rescue Tools

iii

Fire Protection for Nuclear Facilities
804
Standard for Fire Protection for Advanced Light Water Reactor Electric Generating
Plants
805
Performance-Based Standard for Fire Protection for Light Water Reactor Electric
Generating Plants
806
Performance-Based Standard for Fire Protection for Advanced Nuclear Reactor Electric
Generating Plants

P

804-1

P

805-1

N

806-1

Fire Risk Assessment Methods
551
Guide for the Evaluation of Fire Risk Assessments

P

551-1

Fire Service Occupational Safety and Health
1581
Standard on Fire Department Infection Control Program

P

1581-1

Fire Service Training
13E
Recommended Practice for Fire Department Operations in Properties Protected by
Sprinkler and Standpipe Systems
1407
Standard for Fire Service Rapid Intervention Crews
1410
Standard on Training for Initial Emergency Scene Operations
1452
Guide for Training Fire Service Personnel to Conduct Dwelling Fire Safety Surveys

P

13E-1

N
P
P

1407-1
1410-1
1452-1

Fire Tests
255
276

Standard Method of Test of Surface Burning Characteristics of Building Materials
Standard Method of Fire Test for Determining the Heat Release Rate of Roofing
Assemblies with Combustible Above-Deck Roofing Components
Standard Methods of Fire Tests for Flame Propagation of Textiles and Films

W
N

255-1
276-1

P

701-1

Standard for Low-, Medium-, and High-Expansion Foam

P

11-1

P

1150-1

Handling and Conveying of Dusts, Vapors, and Gases
91
Standard for Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and
Noncombustible Particulate Solids

P

91-1

Industrial Trucks
505
Fire Safety Standard for Powered Industrial Trucks Including Type Designations, Areas
of Use, Conversions, Maintenance, and Operations

P

505-1

Internal Combustion Engines
37
Standard for the Installation and Use of Stationary Combustion Engines and Gas
Turbines

P

37-1

Laboratories Using Chemicals
45
Standard on Fire Protection for Laboratories Using Chemicals

P

45-1

Loss Prevention Procedures and Practices
600
Standard on Industrial Fire Brigades
601
Standard for Security Services in Fire Loss Prevention

R
R

600-1
601-1

Mining Facilites
120
Standard for Fire Prevention and Control in Coal Mines
122
Standard for Fire Prevention and Control in Metal/Nonmetal Mining and Metal Mineral
Processing Facilities

P
P

120-1
122-1

Oxygen-Enriched Atmospheres
53
Recommended Practice on Materials, Equipment, and Systems Used in Oxygen-Enriched
Atmospheres

P

53-1

P

10-1

701
Foam
11

Forest and Rural Fire Protection
1150
Standard on Foam Chemicals for Fires in Class A Fuels

Portable Fire Extinguishers
10
Standard for Portable Fire Extinguishers

iv

Pre-Incident Planning
1620
Recommended Practice for Pre-Incident Planning

C

1620-1

P

1003-1

P

1035-1

Smoke Management Systems
204
Standard for Smoke and Heat Venting

P

204-1

Standpipes
14
Standard for the Installation of Standpipe and Hose Systems

P

14-1

Subterranean Spaces
520
Standard on Subterranean Spaces

P

520-1

P
P

326-1
329-1

Water Additives for Fire Control and Vapor Mitigation
18
Standard on Wetting Agents

P

18-1

Water-Cooling Towers
214
Standard on Water-Cooling Towers

P

214-1

Water Mist Fire Suppression Systems
750
Standard on Water Mist Fire Protection Systems

P

750-1

Professional Qualifications
Fire Fighter Professional Qualifications
1003
Standard for Airport Fire Fighter Professional Qualifications
Public Fire Educator Professional Qualifications
1035
Standard for Professional Qualifications for Public Fire and Life Safety Educator

Tank Leakage and Repair Safeguards
326
Standard for the Safeguarding of Tanks and Containers for Entry, Cleaning, or Repair
329
Recommended Practice for Handling Releases of Flammable and Combustible Liquids
and Gases

v

Key to Proposal Headings
The first line of every proposal includes the following information:

Document No.
101

Log
No.
38

Proposal No.
6

Example: 101-6 Log #38
(3.4)

Paragraph
Reference
3.4

Committee
Action
Accept

Final Action: Accept

TYPES OF ACTION
P Partial Revision

C Complete Revision

N New Document

R Reconfirmation

W Withdrawal

The following classifications apply to Committee members and represent their principal interest in the activity of the
Committee.
1.

M

Manufacturer: A representative of a maker or marketer of a product, assembly, or system, or portion thereof,
that is affected by the standard.

2.

U

User: A representative of an entity that is subject to the provisions of the standard or that voluntarily uses the
standard.

3.

IM

Installer/Maintainer: A representative of an entity that is in the business of installing or maintaining a product,
assembly, or system affected by the standard.

4.

L

Labor: A labor representative or employee concerned with safety in the workplace.

5.

RT

Applied Research/Testing Laboratory: A representative of an independent testing laboratory or independent
applied research organization that promulgates and/or enforces standards.

6.

E

Enforcing Authority: A representative of an agency or an organization that promulgates and/or enforces
standards.

7.

I

Insurance: A representative of an insurance company, broker, agent, bureau, or inspection agency.

8.

C

Consumer: A person who is or represents the ultimate purchaser of a product, system, or service affected by the
standard, but who is not included in (2).

9.

SE

Special Expert: A person not representing (1) through (8) and who has special expertise in the scope of the
standard or portion thereof.

NOTE 1: “Standard” connotes code, standard, recommended practice, or guide.
NOTE 2: A representative includes an employee.
NOTE 3: While these classifications will be used by the Standards Council to achieve a balance for Technical Committees,
the Standards Council may determine that new classifications of member or unique interests need representation in order to
foster the best possible Committee deliberations on any project. In this connection, the Standards Council may make such
appointments as it deems appropriate in the public interest, such as the classification of “Utilities” in the National Electrical
Code Committee.
NOTE 4: Representatives of subsidiaries of any group are generally considered to have the same classification as the parent
organization.

vi

FORM FOR COMMENTS ON NFPA REPORT ON PROPOSALS
2009 FALL REVISION CYCLE
FINAL DATE FOR RECEIPT OF COMMENTS: 5:00 pm EST, March 6, 2009
FOR OFFICE USE ONLY

For further information on the standards-making process, please contact the Codes
and Standards Administration at 617-984-7249 or visit www.nfpa.org/codes.

Log #:

For technical assistance, please call NFPA at 1-800-344-3555.

Date Rec’d:

Please indicate in which format you wish to receive your ROP/ROC

electronic

paper

download

(Note: If choosing the download option, you must view the ROP/ROC from our website; no copy will be sent to you.)

Date

Name

8/1/200X

Tel. No.

John B. Smith

Company

253-555-1234

Email

Street Address

City

9 Seattle St.

Tacoma

State

WA

Zip

98402

***If you wish to receive a hard copy, a street address MUST be provided. Deliveries cannot be made to PO boxes.
Please indicate organization represented (if any)
1. (a) NFPA Document Title
(b) Section/Paragraph

Fire Marshals Assn. of North America
NFPA No. & Year

National Fire Alarm Code

NFPA 72, 200X ed.

4.4.1.1

2.

Comment on Proposal No. (from ROP):

3.

Comment Recommends (check one):

72-7
new text

revised text

deleted text

4. Comment (include proposed new or revised wording, or identification of wording to be deleted): [Note: Proposed text
should be in legislative format; i.e., use underscore to denote wording to be inserted (inserted wording) and strike-through to denote
wording to be deleted (deleted wording).]
Delete exception.

5. Statement of Problem and Substantiation for Comment: (Note: State the problem that would be resolved by your
recommendation; give the specific reason for your Comment, including copies of tests, research papers, fire experience, etc. If more
than 200 words, it may be abstracted for publication.)
A properly installed and maintained system should be free of ground faults. The occurrence of one or more ground faults should be
required to cause a ‘trouble’ signal because it indicates a condition that could contribute to future malfunction of the system. Ground
fault protection has been widely available on these systems for years and its cost is negligible. Requiring it on all systems will
promote better installations, maintenance and reliability.

6. Copyright Assignment
(a)

I am the author of the text or other material (such as illustrations, graphs) proposed in this Comment.

Some or all of the text or other material proposed in this Comment was not authored by me. Its source is as
(b)
follows (please identify which material and provide complete information on its source):

I agree that any material that I author, either individually or with others, in connection with work performed by an NFPA Technical Committee shall be
considered to be works made for hire for the NFPA. To the extent that I retain any rights in copyright as to such material, or as to any other material
authored by me that I submit for the use of an NFPA Technical Committee in the drafting of an NFPA code, standard, or other NFPA document, I hereby
grant and assign all and full rights in copyright to the NFPA. I further agree and acknowledge that I acquire no rights in any publication of the NFPA and
that copyright and all rights in materials produced by NFPA Technical Committees are owned by the NFPA and that the NFPA may register copyright in
its own name.

Signature (Required)
PLEASE USE SEPARATE FORM FOR EACH COMMENT • email: proposals_comments@nfpa.org • NFPA Fax: (617) 770-3500
Mail to: Secretary, Standards Council, National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471
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FORM FOR COMMENTS ON NFPA REPORT ON PROPOSALS
2009 FALL REVISION CYCLE
FINAL DATE FOR RECEIPT OF COMMENTS: 5:00 pm EST, March 6, 2009
FOR OFFICE USE ONLY

For further information on the standards-making process, please contact the Codes
and Standards Administration at 617-984-7249 or visit www.nfpa.org/codes.

Log #:

For technical assistance, please call NFPA at 1-800-344-3555.

Date Rec’d:

Please indicate in which format you wish to receive your ROP/ROC

electronic

paper

download

(Note: If choosing the download option, you must view the ROP/ROC from our website; no copy will be sent to you.)

Date

Name

Tel. No.

Company

Email

Street Address

City

State

Zip

***If you wish to receive a hard copy, a street address MUST be provided. Deliveries cannot be made to PO boxes.
Please indicate organization represented (if any)
1. (a) NFPA Document Title

NFPA No. & Year

(b) Section/Paragraph
2.

Comment on Proposal No. (from ROP):

3.

Comment Recommends (check one):

new text

revised text

deleted text

4. Comment (include proposed new or revised wording, or identification of wording to be deleted): [Note: Proposed text
should be in legislative format; i.e., use underscore to denote wording to be inserted (inserted wording) and strike-through to denote
wording to be deleted (deleted wording).]

5. Statement of Problem and Substantiation for Comment: (Note: State the problem that would be resolved by your
recommendation; give the specific reason for your Comment, including copies of tests, research papers, fire experience, etc. If more
than 200 words, it may be abstracted for publication.)

6. Copyright Assignment
(a)

I am the author of the text or other material (such as illustrations, graphs) proposed in this Comment.

Some or all of the text or other material proposed in this Comment was not authored by me. Its source is as
(b)
follows (please identify which material and provide complete information on its source):

I agree that any material that I author, either individually or with others, in connection with work performed by an NFPA Technical Committee shall be
considered to be works made for hire for the NFPA. To the extent that I retain any rights in copyright as to such material, or as to any other material
authored by me that I submit for the use of an NFPA Technical Committee in the drafting of an NFPA code, standard, or other NFPA document, I hereby
grant and assign all and full rights in copyright to the NFPA. I further agree and acknowledge that I acquire no rights in any publication of the NFPA and
that copyright and all rights in materials produced by NFPA Technical Committees are owned by the NFPA and that the NFPA may register copyright in
its own name.

Signature (Required)
PLEASE USE SEPARATE FORM FOR EACH COMMENT • email: proposals_comments@nfpa.org • NFPA Fax: (617) 770-3500
Mail to: Secretary, Standards Council, National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471
10/31/2008
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Sequence of Events Leading to Issuance of an NFPA Committee Document
Step 1 Call for Proposals
▼
Proposed new document or new edition of an existing document is entered into one of two yearly revision
cycles, and a Call for Proposals is published.
Step 2

Report on Proposals (ROP)

▼

Committee meets to act on Proposals, to develop its own Proposals, and to prepare its Report.

▼
Committee votes by written ballot on Proposals. If two-thirds approve, Report goes forward. Lacking twothirds approval, Report returns to Committee.
▼

Report on Proposals (ROP) is published for public review and comment.

Step 3

Report on Comments (ROC)

▼

Committee meets to act on Public Comments to develop its own Comments, and to prepare its report.

▼
Committee votes by written ballot on Comments. If two-thirds approve, Report goes forward. Lacking twothirds approval, Report returns to Committee.
▼

Report on Comments (ROC) is published for public review.

Step 4

Technical Committee Report Session

▼
“Notices of intent to make a motion” are filed, are reviewed, and valid motions are certified for presentation
at the Technical Committee Report Session. (“Consent Documents” that have no certified motions bypass the
Technical Committee Report Session and proceed to the Standards Council for issuance.)
▼
NFPA membership meets each June at the Annual Meeting Technical Committee Report Session and acts
on Technical Committee Reports (ROP and ROC) for documents with “certified amending motions.”
▼

Committee(s) vote on any amendments to Report approved at NFPA Annual Membership Meeting.

Step 5

Standards Council Issuance

▼
Notification of intent to file an appeal to the Standards Council on Association action must be filed within 20
days of the NFPA Annual Membership Meeting.
▼
Standards Council decides, based on all evidence, whether or not to issue document or to take other
action, including hearing any appeals.

ix

The Technical Committee Report Session of the NFPA Annual Meeting
The process of public input and review does not end with the publication of the ROP and ROC. Following the
completion of the Proposal and Comment periods, there is yet a further opportunity for debate and discussion through
the Technical Committee Report Sessions that take place at the NFPA Annual Meeting.
The Technical Committee Report Session provides an opportunity for the final Technical Committee Report (i.e., the
ROP and ROC) on each proposed new or revised code or standard to be presented to the NFPA membership for the
debate and consideration of motions to amend the Report. The specific rules for the types of motions that can be
made and who can make them are set forth in NFPA’s rules, which should always be consulted by those wishing to
bring an issue before the membership at a Technical Committee Report Session. The following presents some of the
main features of how a Report is handled.
What Amending Motions Are Allowed. The Technical Committee Reports contain many Proposals and Comments
that the Technical Committee has rejected or revised in whole or in part. Actions of the Technical Committee
published in the ROP may also eventually be rejected or revised by the Technical Committee during the development
of its ROC. The motions allowed by NFPA rules provide the opportunity to propose amendments to the text of a
proposed code or standard based on these published Proposals, Comments, and Committee actions. Thus, the list of
allowable motions include motions to accept Proposals and Comments in whole or in part as submitted or as modified
by a Technical Committee action. Motions are also available to reject an accepted Comment in whole or part. In
addition, Motions can be made to return an entire Technical Committee Report or a portion of the Report to the
Technical Committee for further study.
The NFPA Annual Meeting, also known as the NFPA World Safety Conference & Exposition®, takes place in June of
each year. A second Fall membership meeting was discontinued in 2004, so the NFPA Technical Committee Report
Session now runs once each year at the Annual Meeting in June.
Who Can Make Amending Motions. NFPA rules also define those authorized to make amending motions. In many
cases, the maker of the motion is limited by NFPA rules to the original submitter of the Proposal or Comment or his or
her duly authorized representative. In other cases, such as a Motion to Reject an accepted Comment, or to Return a
Technical Committee Report or a portion of a Technical Committee Report for Further Study, anyone can make these
motions. For a complete explanation, NFPA rules should be consulted.
The Filing of a Notice of Intent to Make a Motion. Before making an allowable motion at a Technical Report
Session, the intended maker of the motion must file, in advance of the session, and within the published deadline, a
Notice of Intent to Make a Motion. A Motions Committee appointed by the Standards Council then reviews all notices
and certifies all amending motions that are proper. The Motions Committee can also, in consultation with the makers
of the motions, clarify the intent of the motions and, in certain circumstances, combine motions that are dependent on
each other together so that they can be made in one single motion. A Motions Committee report is then made
available in advance of the meeting listing all certified motions. Only these Certified Amending Motions, together with
certain allowable Follow-Up Motions (that is, motions that have become necessary as a result of previous successful
amending motions) will be allowed at the Technical Committee Report Session.
Consent Documents. Often there are codes and standards up for consideration by the membership that will be
noncontroversial and no proper Notices of Intent to Make a Motion will be filed. These “Consent Documents” will
bypass the Technical Committee Report Session and head straight to the Standards Council for issuance. The
remaining Documents are then forwarded to the Technical Committee Report Session for consideration of the NFPA
membership.
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Action on Motions at the Technical Committee Report Session. In order to actually make a Certified Amending
Motion at the Technical Committee Report Session, the maker of the motion must sign in at least an hour before the
session begins. In this way a final list of motions can be set in advance of the session. At the session, each proposed
document up for consideration is presented by a motion to adopt the Technical Committee Report on the document.
Following each such motion, the presiding officer in charge of the session opens the floor to motions on the document
from the final list of Certified Amending Motions followed by any permissible Follow-Up Motions. Debate and voting on
each motion proceeds in accordance with NFPA rules. NFPA membership is not required in order to make or speak to a
motion, but voting is limited to NFPA members who have joined at least 180 days prior to the session and have
registered for the meeting. At the close of debate on each motion, voting takes place, and the motion requires a majority
vote to carry. In order to amend a Technical Committee Report, successful amending motions must be confirmed by the
responsible Technical Committee, which conducts a written ballot on all successful amending motions following the
meeting and prior to the Document being forwarded to the Standards Council for issuance.
Standards Council Issuance
One of the primary responsibilities of the NFPA Standards Council, as the overseer of the NFPA codes and standards
development process, is to act as the official issuer of all NFPA codes and standards. When it convenes to issue NFPA
documents, it also hears any appeals related to the document. Appeals are an important part of assuring that all NFPA
rules have been followed and that due process and fairness have been upheld throughout the codes and standards
development process. The Council considers appeals both in writing and through the conduct of hearings at which all
interested parties can participate. It decides appeals based on the entire record of the process as well as all
submissions on the appeal. After deciding all appeals related to a document before it, the Council, if appropriate,
proceeds to issue the document as an official NFPA code or standard. Subject only to limited review by the NFPA
Board of Directors, the decision of the Standards Council is final, and the new NFPA code or standard becomes
effective twenty days after Standards Council issuance.
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Report of the Committee on

The Technical Committee on Electric Generating Plants is presenting three
Reports for adoption, as follows:

Electric Generating Plants
Report I: The Technical Committee proposes for adoption, amendments
to NFPA 850, Recommended Practice for Fire Protection for Electric
Generating Plants and High Voltage Direct Current Converter Stations,
2005 edition. NFPA 850 is published in Volume 15 of the 2008 National Fire
Codes and in separate pamphlet form.

William D. Snell, Chair
TXU Power, TX [U]
Don Drewry, Secretary
HSB Professional Loss Control, NJ [I]
Donald C. Birchler, FP&C Consultants Inc., MO [SE]
Bernhard G. Bischoff, Chemetron Fire Systems, IL [M]
Rep. Fire Suppression Systems Association
Harold D. Brandes, Jr., Waxhaw, NC [SE]
Stanley J. Chingo, NISYS Corporation, GA [SE]
William P. Collins, UTC Power/Fuel Cells, CT [M]
Harry M. Corson, IV, Siemens Fire Safety, NJ [M]
Rep. National Electrical Manufacturers Association
Phillip A. Davis, Allianz Global Risks, IL [I]
Paul H. Dobson, FM Global, Norwood, MA [ ]
Kenneth W. Dungan, Risk Technologies, LLC, TN [SE]
Laurie B. Florence, Underwriters Laboratories Inc., IL [RT]
Ismail M. Gosla, Fluor Corporation, CA [SE]
Richard M. Hansen, Richard M. Hansen & Associates, Inc., IL [SE]
Rickey L. Johnson, XL Insurance, NY [I]
David E. Kipley, AREVA NP, Inc., IL [SE]
John W. Koester, Marsh Risk Consulting, MD [I]
Roland Lafontaine, The Viking Corporation, FL [M]
Rep. National Fire Sprinkler Association
W. Gene McAlester, F. E. Moran, Inc., IL [IM]
Amjad M. Mian, Manitoba Hydro, Canada [U]
Thomas P. O’Connor, American Electric Power Service Corporation, OH [U]
Rep. Edison Electric Institute
Scot Pruett, Black & Veatch Corporation, KS [SE]
Ronald Rispoli, Entergy Corporation, AR [U]
Norman C. Rockwell, Tennessee Valley Authority, TN [U]
Daniel J. Sheridan, Sheridan Engineering, Inc., MI [SE]
Andrew Skok, Fuel Cell Energy, CT [M]
Todd Strothers, CSA International, NC [RT]
Robert Vincent, Shambaugh & Son, L.P., IN [IM]
Rep. National Fire Sprinkler Association
Robert P. Wichert, US Fuel Cell Council, CA [U]

The report on NFPA 850 has been submitted to letter ballot of the Technical Committee on Electric Generating Plants, which consists of 29 voting
members. The results of the balloting, after circulation of any negative votes,
can be found in the report.
Report II: The Technical Committee proposes for adoption, amendments
to NFPA 851, Recommended Practice for Fire Protection for Hydroelectric
Generating Plants, 2005 edition. NFPA 851 is published in Volume 15 of the
2008 National Fire Codes and in separate pamphlet form.
The report on NFPA 851 has been submitted to letter ballot of the Technical
Committee on Generating Plants, which consists of 29 voting members. The
results of the balloting, after circulation of any negative votes, can be found in
the report.
Report III: The Technical Committee proposes for adoption, amendments
to NFPA 853, Standard for the Installation of Stationary Fuel Cell Power
Systems, 2007 edition. NFPA 853 is published in Volume 10 of the 2008
National Fire Codes and in separate pamphlet form.
The report on NFPA 853 has been submitted to letter ballot of the Technical
Committee on Electric Generating Plants, which consists of 28 voting members. The results of the balloting, after circulation of any negative votes, can
be found in the report.

Alternates
Steven M. Behrens, XL Global Asset Protection Services, CT [I]
(Alt. to Rickey L. Johnson)
Daryl C. Bessa, F. E. Moran, Inc., IL [IM]
(Alt. to W. Gene McAlester)
John K. Bouchard, Marsh USA, MA [I]
(Alt. to John W. Koester)
Hugh D. Castles, Entergy Services, Inc., MS [U]
(Alt. to Ronald Rispoli)
Kelvin Hecht, UTC Fuel Cells, CT [M]
(Alt. to William P. Collins)
Gary T. Heller, Salt River Project, AZ [U]
(Alt. to Thomas P. O’Connor)
Thomas C. Clayton, Overland Park, KS [SE]
(Member Emeritus)
Leonard R. Hathaway, The Villages, FL [I]
(Member Emeritus)
Staff Liaison: Jason Gamache
Committee Scope: This Committee shall have primary responsibility for documents on fire protection for electric generating plants and high voltage direct
current (HVDC) converter stations, except for electric generating plants using
nuclear fuel.
This list represents the membership at the time the Committee was balloted
on the text of this edition. Since that time, changes in the membership may
have occurred. A key to classifications is found at the front of this book.
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_______________________________________________________________
850-1 Log #CP1
Final Action: Accept
(Entire Document)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Review entire document to: 1) Update any extracted
material by preparing separate proposals to do so, and 2) review and update
references to other organizations documents, by preparing proposal(s) as
required.
Substantiation: To conform to the NFPA Regulations Governing Committee
Projects.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-2 Log #CP11
Final Action: Accept
(Entire Document)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Correlate NFPA 850 and NFPA 851 proposals to ensure
uniform recommendations for common issues.
Substantiation: Provides consistency between documents.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-3 Log #CP19
Final Action: Accept
(Chapter 1)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Revise Chapter 1 as follows:
1.1 Scope.
   This document provides recommendations (not requirements) for fire
prevention and fire protection for electric generating plants and high voltage
direct current converter stations, except as follows: nuclear power plants are
addressed in NFPA 805, Performance-Based Standard for Fire Protection for
Light Water Reactor Electric Generating Plants; and hydroelectric plants are
addressed in NFPA 851, Recommended Practice for Fire Protection for
Hydroelectric Generating Plants; and fuel cells are addressed in NFPA 853,
Standard for the Installation of Stationary Fuel Cell Power Systems.
   1.2 Purpose.
   1.2.1 This document is prepared for the guidance of those charged with the
design, construction, operation, and protection of fossil fueled (i.e., coal, gas,
or oil) or alternative fueled (i.e., municipal solid waste, refuse derived fuel,
biomass, rubber tires, and other combustibles) steam electric generating plants,
combustion turbine and internal combustion engine electric generating plants,
and high voltage direct current converter stations. of electric generating plants
and high voltage direct current converter stations that are covered by the scope
of this document.
1.2.2 This document provides fire prevention and fire protection fire hazard
control recommendations for the safety of construction and operating
personnel, the physical integrity of plant components, and the continuity of
plant operations. Specific concerns are generalized and categorized as:
  1.2.2.1 Protection of Plant Personnel: Risk of injury and loss of life, in the
event of fire should be controlled. Specific criteria should be established for
means of egress. When for plant safety and emergency response reasons
personnel are not able to evacuate immediately, specific criteria for assuring
their safety until they can evacuate and safe passage to egress routes should be
established.
1.2.2.2 Assets Protection: The large capital costs of the structures, systems,
and components for the facilities addressed in this recommended practice
create financial risks for the owners, investors and financiers. Specific criteria
should be established for the mitigation of the risks from fires exposing these
assets.
1.2.2.3 Business Interruption: The ability of these facilities to generate and
transmit electricity is important not only to the owners of the facilities, but also
to the consumers of that energy, including the public. Specific criteria for
managing the effects of fire on the ability to generate and transmit its power
should be developed, based on economic and societal considerations.
1.2.2.4 Environmental Protection: Fires in these facilities have the potential
of creating environmental impact, by damaging pollution control systems and
components and by creating unwanted releases to the environment from the fire
and fire fighting activities. Specific criteria should be established to control the
impact of fire and fire fighting activities on the environment.
1.2.3 Nothing in this document is intended to restrict new technologies or
alternative arrangements.
1.3 Application.
  1.3.1 This document is intended for use by persons knowledgeable in the
application of fire protection for electric generating plants and high voltage
direct current converter stations.

1.3.2 The recommendations contained in this document are intended for new
installations, as the application to existing installations might not be
practicable. However, the recommendations contained in this document
represent good industry practice and should be considered for existing
installations.
1.3.3 It should be recognized that rigid uniformity of generating station design
and operating procedures does not exist and that each facility will have its own
special conditions that impact on the nature of the installation. Many of the
specific recommendations herein might require modification after due
consideration of all local applicable factors involved. This modification should
only be made after following the methodology described in Chapter 4 and
documented in the fire protection design basis document.
1.4 Equivalency.
The provisions of this recommended practice reflect a consensus of what is
necessary to provide an acceptable degree of protection from the hazards
addressed in this recommended practice at the time the recommended practice
was issued.
Nothing in this recommended practice is intended to prevent the use of
systems, methods, or devices of equivalent or superior quality, strength, fire
resistance, effectiveness, durability, and safety over those prescribed by this
recommended practice.
   1.4.1 Unless otherwise specified, the provisions of this recommended
practice should not apply to facilities, equipment, structures, or installations
that existed or were approved for construction or installation prior to the
effective date of the recommended practice. Where specified, the provisions of
this recommended practice should be retroactive.
1.4.1 Equivalency should be demonstrated following the methodology
described in chapter 4 and documented in the fire protection design basis
document
1.4.2 In those cases where the authority having jurisdiction determines that
the existing situation presents an unacceptable degree of risk, the authority
having jurisdiction should be permitted to apply retroactively any portions of
this recommended practice deemed appropriate.
1.5 Units.
Metric units in this document are in accordance with the International System
of Units, which is officially abbreviated SI in all languages. For a full
explanation, see ASTM SI 10, Standard for Use of the International System of
Units (SI): The Modern Metric System.
Substantiation: Chapter 1 was updated to better reflect the language found in
other NFPA documents.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-4 Log #CP20
Final Action: Accept
(Chapters 1 through 16)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: For clarification, the revised document will be organized as
follows:
   Chapter 1 Administration
   Chapter 2 Referenced Publications
   Chapter 3 Definitions
   Chapter 4 Fire Protection Design Basis (New) (Move existing to chapter 16)
   Chapter 5 General Plant Design
   Chapter 6 General Fire Protection Systems and Equipment
   Chapter 7 Identification of and Protection Against Hazards
   Chapter 8 Identification and Protection of Hazards for Internal Combustion
Turbines
   Chapter 9 Alternative Fuels
   Chapter 10 (new wind)
   Chapter 11 (new solar)
   Chapter 12 (new geothermal)
   Chapter 13 (new IGCC)
   Chapter 14 (move existing chapter 10)
   Chapter 15 (move existing chapter 11)
   Chapter 16 (move existing chapter 4)
Substantiation: Provides clarification of document organization.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-5 Log #5
Final Action: Reject
(Chapters 2, 3, and 5 and Annex C)
_______________________________________________________________
Submitter: Gene Del Fiacco, Cooper Power Systems
Recommendation: Proposed revisions to NFPA 850: Recommended Practice
for Fire Protection for Electrical Generating Plants and High Voltage Direct
Current Converter Stations, 2005 Edition.
   2.3.7 FM Global Publications, FM Global, 1151 Boston-Providence
Turnpike, Norwood, MA 02062.
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   Property Loss Prevention Data Sheets, 5-4 May 2006.
   Justification: Add so it can be referenced in Section 5.2.4, 5.2.5 & 5.2.6.
   3.3.10 Fluid (See 3.3.15 Liquid)
   3.3.10 1 Fire Resistant Fluid. A listed hydraulic or lubricant that is difficult to
ignite due to its high fire-point and autoignition temperatures.
3.3.10.2 Non-flammable Fluid - Move as is & renumber as 3.3.15.5.
3.3.15 Liquid & Fluids
  3.3.15.3 High Fire Point Liquid: A listed combustible dielectric, lubricant or
hydraulic liquid listed as having a fire point of not less than 572°F (300°C).
High fire point liquids also have high autoignition temperature and do not
sustain combustion due to their low heat of combustion.
3.3.15.4 Less Flammable Liquid: A listed combustible dielectric liquid listed
as having a fire point of not less than 572°F (300°C).
   Comments: These changes eliminate the redundancy between Section 3.3.10
and 3.3.15, while listing all dielectric fluid definitions in the same place.
   5.2.4 Outdoor Mineral Oil-Insulated Transformers
   5.2.4.1 Outdoor mineral oil insulated transformers should be separated from
adjacent structures and from each other by firewalls, spatial separation, or other
approved means for the purpose of limiting the damage and potential spread of
fire from a transformer failure.
   5.2.4.2 Determination of the type of physical separation to be used should be
based on consideration of the following:
   (1) Type and quantity of oil in the transformer
   (2) Size of a postulated oil spill (surface area and depth)
   (3) Type of construction of adjacent structures
   (4) Power rating of the transformer
   (5) Fire suppression systems provided
   (6) Type of electrical protective relaying provided
   (7) Table 5.2.4.3 Outdoor Liquid-Insulated Transformer Separation Criteria
based on FM Global Property Loss Prevention Data Sheet 5-4 requirements.
5.2.4.3 Unless consideration of the factors in 5.2.4.2 indicates otherwise, it is
recommended that any mineral oil insulated transformer containing 500 gal
(1890 L) or more of oil be separated from adjacent noncombustible or limited
combustible structures by a 2 hour-rated firewall or by spatial separation in
accordance with Table 5.2.4.3. Where a firewall is provided between structures
and a transformer, it should extend vertically and horizontally as indicated in
Figure 5.2.4.1.3.
   5.2.4.4 Unless consideration of the factors in 5.2.4.1.2 indicates otherwise, it
is recommended that any mineral oil insulated transformer containing 500 gal
(1890 L) or more of oil be separated from each other by a 2 hour-rated firewall
or by spatial separation in accordance with Table 5.2.4.1.3. Where a firewall is
provided between transformers, it should extend at least 1 ft (0.31 m) above the
top of the transformer casing and oil conservator tank and at least 2 ft (0.61 m)
beyond the width of the transformer and cooling radiators. (See Figure
5.2.4.1.4 for an illustration of the recommended dimensions for a firewall.)
   5.2.4.5 Where a firewall is provided, it should be designed to withstand the
effects of projectiles from exploding transformer bushings or lightning
arresters.
   5.2.4.6 Liquid spill containment shall be provided per Section 2.3.1.2 of FM
Global Property Loss Prevention Data where:
   1) A release of mineral oil would expose buildings
   2) More than 500 gal of mineral oil could be released
   3) More than 1320 gal of listed less flammable fluid could be released
   4) More than 2640 gal of listed less flammable fluid that is also readily
biodegradable per OPPTS 835.3110, or equivalent government environmental
certification.
   Comments: Changes clarify that requirements are for mineral oil filled
transformers only. Requirements for outdoor less flammable liquid insulated
are shown below in new version of 5.2.5.
   5.2.4.7 Outdoor transformers insulated with a less flammable liquid should
be separated from each other and from adjacent structures that are critical to
power generation by firewalls or spatial separation based on consideration of
the factors in 5.2.4.2 and 5.2.4.5.
5.2.5 Outdoor Less Flammable Liquid-Insulated Transformers.
   5.2.5.1 Determination of the type of physical separation to be used should be
based on consideration of the following:
   (1) Quantity of fluid in the transformer
   (2) Type of construction of adjacent structures
   5.2.5.2 Unless consideration of the factors in 5.2.5.1 indicates otherwise, it is
recommended that for less-flammable liquid insulated transformers containing
up to 10,000 gal (37,800 L) of liquid be separated from adjacent structures and
from each other by spatial separation as shown in Table 5.2.4.3.a & b.
   5.2.5.3 Unless consideration of the factors in 5.2.5.2 indicates otherwise, it is
recommended that for less-flammable liquid insulated transformers containing
more than 10,000 gal (37,800 L) of liquid be separated from adjacent structures
and from each other by spatial separation as shown in Table 5.2.4.3 a & b.
   Table 5.2.4.3 Replace with new Tables 5.2.4.3.a & 5.2.4.3.b)
5.2.56 Indoor Transformers
  5.2.5.6.1 Less flammable liquid-filled transformers or Ddry type transformers
are preferred for indoor installations.
  5.2.56.2 Mineral Oil insulated transformers of greater than 100 gal (379 L) oil
capacity installed indoors should be separated from adjacent areas by fire
barriers of 3-hour fire resistance rating.

   5.2.56.3 Transformers having a rating greater than 35KV, insulated with a
less flammable liquid or non-flammable fluid, and installed indoors should be
separated from adjacent areas by fire barriers of 3-hour fire resistance rating.
   Comment: NEC Section 450.23 indicates transformers above 35KV require a
Vault per NEC 450, Part III.
   Annex C
   C.3 Fire-Resistant Hydraulic Fluid
   C.6 Transformer Mineral Oil Containment Fire Tests
Comment: Change titles to accurately indicate scope.
Substantiation: Proposed edits more closely alien with insurance industry
practice; differentiation between mineral oil less flammable liquids is required.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Reject
Committee Statement: Lack of technical basis for the distances proposed in
the FM paper. FM paper suggests increasing the separation distances for
outdoor oil insulated transformers over and above what is currently considered
acceptable by present practice. Proposed text does not adequately separate
requirements for oils from less flammable liquids.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-6 Log #CP6
Final Action: Accept
(Chapter 2 and Annex E)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Update the following NFPA referenced documents in
Chapter 2 to read as follows:
   NFPA 10, Standard for Portable Fire Extinguishers, 2007 edition.
   NFPA 12, Standard on Carbon Dioxide Extinguishing Systems, 2008 edition.
   NFPA 13, Standard for the Installation of Sprinkler Systems, 2007 edition.
   NFPA 14, Standard for the Installation of Standpipe and Hose Systems, 2007
edition.
   NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection, 2007
edition.
   NFPA 16, Standard for the Installation of Foam-Water Sprinkler and FoamWater Spray Systems, 2007 edition.
   NFPA 20, Standard for the Installation of Stationary Pumps for Fire
Protection, 2007 edition.
   NFPA 24, Standard for the Installation of Private Fire Service Mains and
Their Appurtenances, 2007 edition.
   NFPA 25, Standard for the Inspection, Testing, and Maintenance of WaterBased Fire Protection Systems, 2008 edition.
   NFPA 30, Flammable and Combustible Liquids Code, 2008 edition.
   NFPA 30A, Code for Motor Fuel Dispensing Facilities and Repair Garages,
2008 edition.
   NFPA 31, Standard for the Installation of Oil-Burning Equipment, 2006
edition.
   NFPA 37, Standard for the Installation and Use of Stationary Combustion
Engines and Gas Turbines, 2006 edition.
   NFPA 54, National Fuel Gas Code, 2006 edition.
   NFPA 58, Liquefied Petroleum Gas Code, 2008 edition.
   NFPA 61, Standard for the Prevention of Fires and Dust Explosions in
Agricultural and Food Processing Facilities, 2008 edition.
   NFPA 68, Guide for Venting of Deflagrations, 2007 edition.
   NFPA 69, Standard on Explosion Prevention Systems, 2008 edition.
   NFPA 70, National Electrical Code®, 2008 edition.
   NFPA 72®, National Fire Alarm Code®, 2007 edition.
   NFPA 77, Recommended Practice on Static Electricity, 2007 edition.
   NFPA 80, Standard for Fire Doors and Fire Windows, 2007 edition.
   NFPA 80A, Recommended Practice for Protection of Buildings from Exterior
Fire Exposures, 2007 edition.
   NFPA 85, Boiler and Combustion Systems Hazards Code, 2007 edition.
   NFPA 90B, Standard for the Installation of Warm Air Heating and AirConditioning Systems, 2006 edition.
   NFPA 92A, Recommended Practice for Smoke-Control Systems, 2006
edition.
   NFPA 101®, Life Safety Code®, 2006 edition.
   NFPA 204, Standard for Smoke and Heat Venting, 2007 edition.
   NFPA 220, Standard on Types of Building Construction, 2006 edition.
   NFPA 251, Standard Methods of Tests of Fire Endurance of Building
Construction and Materials, 2006 edition.
   NFPA 252, Standard Methods of Fire Tests of Door Assemblies, 2008
edition.
   NFPA 253, Standard Method of Test for Critical Radiant Flux of Floor
Covering Systems Using a Radiant Heat Energy Source, 2006 edition.
NFPA 255, Standard Method of Test of Surface Burning Characteristics of
Building Materials, 2006 edition.
   NFPA 257, Standard on Fire Test for Window and Glass Block Assemblies,
2007 edition.
   NFPA 259, Standard Test Method for Potential Heat of Building Materials,
2008 edition.
NFPA 551, Guide for the Evaluation of Fire Risk Assessments, 2007 Edition
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  NFPA 664, Standard for the Prevention of Fires and Explosions in Wood
Processing and Woodworking Facilities, 2007 edition.
   NFPA 701, Standard Methods of Fire Tests for Flame Propagation of Textiles
and Films, 2004 edition.
   NFPA 704, Standard System for the Identification of the Hazards of
Materials for Emergency Response, 2007 edition.
   NFPA 750, Standard on Water Mist Fire Protection Systems, 2006 edition.
   NFPA 780, Standard for the Installation of Lightning Protection Systems,
2008 edition.
   NFPA 805, Performance-Based Standard for Fire Protection for Light Water
Reactor Electric Generating Plants, 2006 edition.
   NFPA 1144, Standard for Protection of Life and Property from Wildfire, 2008
edition.
   NFPA 1221, Standard for the Installation, Maintenance, and Use of
Emergency Services Communications Systems, 2007 edition.
   NFPA 1971, Standard on Protective Ensemble for Structural Fire Fighting,
2007 edition.
   NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems, 2008
edition.
   All other NFPA referenced documents that were not cited above should
remain in Chapter 2 as they currently exist. Remove the following from Annex
E:
   E.2.1 ANSI Publications. American National Standards Institute Inc., 25 West
43rd Street, 4th floor, New York, NY 10036.
   ANSI B133.3, Procurement Standard for Gas Turbine Auxiliary Equipment,
1981.
   ANSI B133.4, Gas Turbine Control and Protection Systems, 1978.
   ANSI B133.5, Procurement Standard for Gas Turbine Electrical Equipment,
1978.
   ANSI/ASME B133.7M, Gas Turbine Fuels, 1985.
   ANSI B133.10, Procurement Standard for Gas Turbine Information to be
Supplied by User or Manufacturer, 1981.
   ANSI B133.11, Procurement Standard for Gas Turbine Preparation for
Shipping and Installation, 1982.
ANSI B133.12, Procurement Standard for Gas Turbine Maintenance and
Safety, 1981.
Substantiation: The Committee updated all references in the document. ANSI
documents in Annex E were not found by the Committee and thus may no
longer be applicable.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-7 Log #35
Final Action: Accept
(2.3.5)
_______________________________________________________________
Submitter: Bob Eugene, Underwriters Laboratories Inc.
Recommendation: Revise text to read as follows:
   2.3.5 UL Publications.
   Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 600622096.
   ANSI/UL 723, Test for Surface Burning Characteristics of Building
Materials, 2003, Revised 2005.
   ANSI/UL 900, Standard for Safety Test Performance of Air Filters, 1995
2004, Revised 2007.
   ANSI/UL 1479, Standard for Fire Tests of Through-Penetration Firestops,
2003, Revised 2008.
Substantiation: Updated referenced standards to include the most recent
revisions. NFPA 5000 TCC directive (5000-3 Log #1b) directed that NFPA 255
be removed and that both ASTM E84 and UL 723 be referenced wherever
NFPA 255 was previously referenced. NFPA 255 is to be withdrawn in 2009
upon the recommendation of the Fire Test Committee. The Fire Test Committee
has recommended that ASTM E84 and UL 723 replace NFPA 255. ANSI/UL
723 is added based on proposed revisions to Section 3.3.13.1 and 3.3.13.2.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-8 Log #CP18
Final Action: Accept
(Chapter 3)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Open entire Chapter 3 for public comment.
   Revise 3.3.12 as follows:
3.3.12 High Voltage Direct Current (HVDC) Converter Station. A facility that
functions as an electrical rectifier (ac-dc) or an inventor inverter (dc-ac) to
control and transmit power in a high voltage network. There are two types of
HVDC valves — the mercury arc valve and the present-day technology solid
state thyristor valve. Both types of valves present a fire risk due to high voltage
equipment that consists of oil-filled converter transformers, wall bushings, and
capacitors in addition to various polymeric components.

Add new definitions below:
   Fire Area - An area that is physically separated from other areas by space,
barriers, walls, or other means in order to contain fire within that area.
Stakeholder. An individual, group of individuals or an organization that is
perceived to affect or be affected by the fire hazards associated with the facility
being evaluated. Stakeholders include all those who have a financial, personnel
safety, public safety, or regulatory interest in the fire risk, such as the
following:
   Public (e.g. neighbors, community groups, first responders)
   Employees
   Owner/Investor(s)
   Operator
   Insurer
   Regulator(s)
   Design Team
Fire Risk Evaluation – An evaluation of the plant-specific considerations
regarding design, layout, and anticipated operating requirements. The
evaluation should result in a list of recommended fire prevention features to be
provided based on acceptable means for separation or control of common and
special hazards, the control or elimination of ignition sources, and the
suppression of fires.
Substantiation: Editorial revisions were made to existing definitions. New
definitions were added. The committee also welcomes any public comments on
existing definitions in the document.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-9 Log #34
Final Action: Accept
(3.3.13.1 Class A Interior Finish)
_______________________________________________________________
Submitter: Bob Eugene, Underwriters Laboratories Inc.
Recommendation: Revise text to read as follows:
   3.3.13.1 Class A Interior Finish. Materials having flame spread index 0-25,
smoke developed index 0-450 when tested in accordance with NFPA 255,
Standard Method of Test of Surface Burning Characteristics of Building
Materials ASTM E84 or ANSI/UL 723. Includes any material with a flame
spread index of 25 or less and with a smoke developed index of 450 or less
when any element thereof, when tested, does not continue to propagate fire.
Substantiation: NFPA 5000 TCC directive (5000-3 Log #1b) directed that
NFPA 255 be removed and that both ASTM E84 and UL 723 be referenced
wherever NFPA 255 was previously referenced. NFPA 255 is to be withdrawn
in 2009 upon the recommendation of the Fire Test Committee. The Fire Test
Committee has recommended that ASTM E84 and UL 723 replace NFPA 255.
ASTM E84 and ASNI/UL 723 should be editorially added to Chapter 2 in
accordance with the NFPA Manual of Style.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-10 Log #33
Final Action: Accept
(3.3.13.2 Class B Interior Finish)
_______________________________________________________________
Submitter: Bob Eugene, Underwriters Laboratories Inc.
Recommendation: Revise text to read as follows:
   3.3.13.2 Class B Interior Finish. Materials having flame spread index
26-75, smoke developed index 0-450 when tested in accordance with NFPA
255, Standard Method of Test of Surface Burning Characteristics of Building
Materials ASTM E84 or ANSI/UL 723. Includes any material with a flame
spread index of 25 or more but not more than 75 and with a smoke developed
index of 450 or less.
Substantiation: NFPA 5000 TCC directive (5000-3 Log #1b) directed that
NFPA 255 be removed and that both ASTM E84 and UL 723 be referenced
wherever NFPA 255 was previously referenced. NFPA 255 is to be withdrawn
in 2009 upon the recommendation of the Fire Test Committee. The Fire Test
Committee has recommended that ASTM E84 and UL 723 replace NFPA 255.
ASTM E84 and ANSI/UL 723 should be editorially added to Chapter 2 in
accordance with the NFPA Manual of Style.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
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_______________________________________________________________
850-11 Log #CP7
Final Action: Accept
(Chapter 4 and Chapter 16)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Move existing Chapter 4 to Chapter 16. Revise the
following Sections of existing Chapter 4 as follows and renumber and move to
Chapter 16: Note that although only a few Sections of existing Chapter 4 are
being revised below, the entire Chapter will move to Chapter 16.
   Add additional language to 4.3(1) as follows:
   Fire safety information for all employees and contractors. This information
should include, as a minimum, familiarization with fire prevention procedures,
plant emergency alarms and procedures, and how to report a fire. This should
be included in employee/contractor orientation.
   Add additional language to 4.3(8) as follows:
   Fire hazards of materials located in the plant or storage areas identified in
accordance with NFPA 704, Standard System for the Identification of the
Hazards of Materials for Emergency Response and applicable material safety
data sheets (MSDS).
Revise Title of Section 4.4.5 as follows:
   4.4.5 Fire Brigade Emergency Response Personnel.
   Revise 4.4.5.1 as follows:
   The size of the plant and its staff, the complexity of fire fighting problems,
and the availability of a public fire department should determine the
requirements for a emergency response personnel or fire brigade. NFPA 600,
Standard on Industrial Fire Brigades and OSHA standard 29 CFR 1910.156,
“Fire Brigades,” should be consulted for determining operation limitations.
   Add a new 4.4.5.2 as follows:
   An emergency response team may be provided to facilitate response to
emergencies such as fire. Activities may include incident command, incipient
fire fighting, escorting Fire Department personnel, first aid, HazMat First
Responder duties, etc. The organization and responsibilities should be clearly
identified.
   Move existing 4.4.5.2 to 4.4.5.3 and revise as follows (Note that annex note
4.4.5.2 should be moved to A.4.4.5.3):
If a fire brigade is provided, its organization and training should be identified
in written procedures. NFPA 600, Standard on Industrial Fire Brigades and
OSHA standard 29 CFR 1910.156, “Fire Brigades,” should be consulted for
determining operation limitations.
   Reorganize, combine, and revise 4.4.6 and 4.4.7 so there is only a Section
4.4.6 which will read as follows:
   4.4.7 6 Special Fire-Fighting Conditions. Subsection 4.4.7 discusses special
fire-fighting conditions unique to fossil fueled steam Electric generating plants
present unique fire fighting challenges. This information might be useful in fire
preplanning. It could also be utilized in the education and training of both
on-site and off-site fire-fighting personnel who would respond in the event of a
fire emergency.
   4.4.6.1 Turbine Lubricating Oil Fires. A critical aspect of responding to
turbine lubricating oil fires is minimizing the size and duration of the oil spill.
The need for lubrication to protect the turbine-generator bearings and shaft
should be balanced against the fire damage from allowing the oil leak to
continue. The following steps can be useful in minimizing fire damage and
should be considered during preplanning and training for emergency
conditions:
   (1) Tripping the turbine
   (2) Breaking condenser vacuum
   (3) Emergency purging of the generator
   (4) Shut down main and backup oil pumps
   4.4.6.2 Shutting down oil pumps can cause additional mechanical damage to
the turbine depending on rotating speed. However, it can be effective in
mitigating the overall damage due to fire. (See Annex D.) When AC oil pumps
are shut down, DC or backup pumps will start on low pressure. The DC or
backup oil pumps will also have to be secured which usually requires more
than operating a switch.
   4.4.76.1 2Regenerative Air Heaters. Since laboratory tests and reported
incidents indicated a rapid increase in temperature to the 2800°F–3000°F
(1537°C–1648°C) range in an air preheater fire, great care should be given to
manual fire fighting. Large amounts of water will be needed to cool and
extinguish a preheater fire. Fire preplanning should be accomplished to ensure
use of an adequate number of access doors and safe access to the doors.
   4.4.76.2 3Electrostatic Precipitators. Once a fire is detected, the unit should
go into emergency shutdown immediately. It should be recognized that during
operation the atmosphere in the precipitator is oxygen-deficient and opening
doors or running system fans following a fuel trip could cause conditions to
worsen (increased potential for backdraft explosion). Once the flow of air and
fuel to the fire has been stopped and the electrostatic precipitator has been shut
down and de-energized, the precipitator doors can be permitted to be opened
and water hoses employed if necessary.
   4.4.7.3 6.4 Cable Trays. Cable tray fires should be handled like any fire
involving energized electrical equipment. It might not be practical or desirable
to de-energize the cables involved in the fire. Water is the most effective
extinguishing agent for cable insulation fires but should be applied with an
electrically safe nozzle. Some cables [polyvinyl chloride (PVC), neoprene, or
Hypalon] can produce dense smoke in a very short time. In addition, PVC

liberates hydrogen chloride (HCl) gas. Self-contained breathing apparatus
should be used by personnel attempting to extinguish cable tray fires.
   4.4.7.4 6.5 Hydrogen System. Due to the wide explosive limits of hydrogen
(4 percent to 75 percent volume of gas in air), under most conditions it is safer
to allow a hydrogen fire to burn in a controlled manner until the gas can be
shut off rather than to risk an explosion. Hydrogen has a relatively large
explosive range (18.3 to 59% by volume) in air, but an even larger
flammability range (4 to 75% by volume) in air. Additionally, the ignition
energy threshold for hydrogen is lower than that of Natural Gas. This means
that hydrogen is apt to ignite in air prior to reaching an explosive mixture.
Therefore, under most conditions it is safer to allow a hydrogen fire to burn in
a controlled manner until such time as the gas source can be shut off, then to
try to extinguish the fire. Extinguishing the fire, while gas is still escaping may
allow an explosive mixture to be generated. It might be necessary to extinguish
the fire in order to gain access to the shutoff valves.
   4.4.7.5 6.6 Coal Storage and Handling.
   4.4.7.5.1 6.6.1 Once the location and extent of a fire in a coal storage pile has
been determined, the coal should be dug out and the heated coal removed.
Since moisture accelerates oxidation, water used for fire fighting can aggravate
the situation if the seat of the fire is not reached. Water additives should be
considered to break the water tension and improve penetration.
   4.4.7.5.2 6.6.2 Clearly marked access panels in equipment should be provided
for manual fire fighting. Coal dust presents both a fire and explosion hazard.
Combustible, finely divided material is easily ignited. However, there is a
possibility that a deep seated hard-to-extinguish fire can occur. Application of
an extinguishing agent that disturbs coal dust deposits could result in a dust
explosion.
   4.4.7.6 6.7 Coal Pulverizers. (See NFPA 85 Section 9.5.4, Boiler and
Combustion Systems Hazards Code.) Additional information may be obtained
from published manufacturers instructions.
   Add additional language to 4.5 as follows:
   4.5 Identification of Fire Hazards of Materials.
   Materials located in the plant or storage areas should be identified in
accordance with NFPA 704, Standard System for the Identification of the
Hazards of Materials for Emergency Response and the applicable material
safety data sheets (MSDS).
Substantiation: The Committee moved the existing Chapter 4 to Chapter 16.
Additional changes were made within the Chapter which add clarity to
requirements. Editorial revisions were made as well.
Committee Meeting Action: Accept
Committee Statement: See also Proposal 850-4 (Log #CP20) for Chapter
organization clarification.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-12 Log #CP17 Final Action: Accept
(Chapter 4)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Add a new Chapter 4 and move existing Chapter 4 to
Chapter 16.
Chapter 4 Fire Protection Design Process (NEW CHAPTER)
4.1 General
4.1.1 The fire protection design process should be initiated under the direction
of someone experienced in the area of fire protection engineering and having
extensive knowledge and experience in power plant operation of the type of
plant under consideration.
4.1.2 The creation of the fire protection design basis should be initiated as
early in the plant design process as practical to insure that the fire prevention
and fire protection recommendations as described in this document have been
evaluated in view of the plant-specific consideration regarding design, layout
and anticipated operating requirements.
4.1.3 Applicable process safety management (PSM) techniques should be
considered.
4.1.4 The purpose of the fire protection design basis document (DBD) is to
provide a record of the decision making process in determining the fire
prevention and fire protection for specific hazards.
4.1.5 The DBD should be a living document that will continue to evolve, as
the plant design is refined and will be maintained and revised for the life of the
plant.
4.2 Stakeholders
4.2.1 The stakeholders with an interest in the scope and applicability of the
fire protection design should be identified early in the process.
4.2.2 Stakeholders establish goals and objectives, and evaluate whether or not
the recommendations of NFPA 850 are adequate to meet those goals and
objectives. The criteria for acceptability of the level of fire protection should
consider the perspective of the various stakeholders.
4.3 Inputs to the Design Process
  4.3.1 General Inputs. In addition to the guidelines in this document, the
following list should be reviewed for applicability:
(1) Codes
(a) Building Codes - State and Local
(b) Fire Codes - State and Local
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(2) Standards
(a) Industry Standards
Start
(b) Utility Company Standards
(c) Insurance Requirements
(d) Applicable NFPA Documents (See Chapter 2)
(3) Regulations
Goals
(a) Environmental
(b) OSHA
A or C
(4) Other References
(a) SFPE Handbook and Journals
Objectives
(b) SFPE Engineering Guide to Fire Risk Assessment (Chapters 14 & 15)
(c) Best Practices: EEI, EPRI, IEEE
Fire risk
(d) NFPA Handbook
evaluation
Process
(e) NFPA 805 (Performance Based Criteria in Chapter 4)
inputs and
(5) Design Documents
assumptions
(6) Stakeholder Inputs
4.3.2 Project Specific Inputs. Each facility will have its own special
Scenarios
conditions that impact on the nature of the installation. Many of the specific
criteria herein might require modification due to the consideration of all project
specific factors involved. The project specific inputs utilized in the design basis
Design
process include but are not limited to the following:
General
criteria
(1) Base Load/ Peaking Unit
arrangement
A
B
  (2) Personnel Levels
and layout
No
   (a) Unattended
acceptable
   (b) Low Level of Occupancy
?
   (c) High Level of Occupancy
Meets
  (3) Fuel types and volatility
Yes
objectives
No
  (4) Plant layout & geographic location
?
  (5) Equipment availability/redundancy
  (6) Availability of water supply
Yes
  (7) Capability of Emergency Responders
Hazards
  (8) Storage Configuration (short term and long term)
control
D
C
  (9) Historical Loss Information/Lessons Learned/Fire Reports (See Annex B)
acceptable
No
4.4 Fire Protection Design Basis Process (Refer to Figure 4.1 flow chart)
B or D
?
4.4.1 Stakeholder establishes goals and objectives, and evaluates whether or
not the recommendations of NFPA 850 are adequate to meet those goals and
Yes
objectives.
The criteria for acceptability of the level of fire protection should consider the
perspective of the various stakeholders.
Design basis
4.4.2 The general arrangement and plant layout should be provided to clearly
document
reflect the separation of hazards. If layout is not acceptable, a Fire Risk
Evaluation should be developed to ensure objectives are met, and return to the
review process.
4.4.3 Each hazard/area is reviewed against the goals and objectives and NFPA
850. If the hazards control is not acceptable, then a Fire Risk Evaluation should Figure 4.1 - Fire Protection Design Basis Process Flow Chart
be developed to ensure objectives are met, and return to the review process.
4.4.4 DBD is developed.
4.4.5 As the project evolves, the DBD should be reviewed and updated as
Make the following revisions to Annex B:
necessary to incorporate changes/revisions.
   In Figure B.1 remove the reference to NFPA 851 in the bottom right hand
(See Figure 4.1 in next column)
corner. No reference is needed as the form can be used by multiple documents.
   Add a new B.2 as follows:
4.5 Fire Protection Design Basis Document (Deliverables)
B.2 The fire report should be reviewed to determine if the event would be
4.5.1 The scope of the DBD is to establish the fire protection design criteria
useful as input to the Fire Protection Design Basis. For example, could the
for the facility. The development of the DBD will be an iterative process. The
impact of the event have been mitigated by the design, or did the design meet
DBD will be revised as the design progresses, based on dialogue among the
the Fire Hazard Control objectives (reference 1.2.2).
stakeholders. The DBD should outline the fire protection/prevention design
   Add a new Annex F as follows:
basis for achieving the fire hazard control objectives agreed upon by the
ANNEX F
stakeholders.
FIRE PROTECTION DESIGN BASIS DOCUMENT
(1) Identify Assumptions (including items in section 4.3.2-Project Specific
Inputs)
   Plant Name: ______________________
(2) Identify Source Documents
   Plant Location: ___________________
(3) *Identify each hazard, what fire prevention/protection features are to be
   Fire Protection Engineer: ___________
provided or omitted, and a summary of the decision making process.
(4) Identify where operational and administrative controls are assumed to be
   Table of Contents
in place to mitigate the need for fire protection features.
   (general outline which is not all inclusive)
4.5.2 During the various stages of the design development and the
development of the DBD, assumptions will be made when inadequate or
   Stakeholders
insufficient information is available. These assumptions should be clearly
General Fire Protection Philosophy (e.g. Passive versus active protection)
identified and documented in accordance with 4.5. As additional information
Assumptions
becomes available, the assumptions should be updated or replaced with actual
Site Specific Information (e.g. Environmental Conditions)
design information and the DBD should be amended as necessary to reflect the
Source Documents (e.g. Adopted codes, standards, regulations, Insurance
more definitive information.
requirements)
4.5.3 The process identified in 4.5.1 and 4.5.2 should be documented. The
Plant Layout (e.g. Hazard separation,
Fire barriers, Drainage)
format of the document is a statement on general fire protection philosophy
Water Supply (e.g. Fire pump(s) & tank, Underground mains, Hydrants)
for the facility, and comparison of the facility fire protection features to the
Hazards (e.g. Transformers, Turbine Lube Oil, Fuels,Storage, Cooling
guidelines in the design chapters. For example, protection of oil hazards and
Towers)
also addressing containment and drainage. A sample Table of Contents for the
Operational and Administrative Controls (e.g. Items covered in Chapter 16)
DBD is contained in Annex F.
Make the following changes where the term “fire risk evaluation” is used in
the document:
4.4.3 Change “fire risk evaluation” to “Fire Protection Design Basis
Document”
   5.1 Delete this section as it is being replaced with Chapter 4
   5.2.1.1 Change “fire risk evaluation” to “Fire Protection Design Basis”
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   5.4.1 Change “fire risk evaluation” to “Fire Protection Design Basis”
   5.4.2 Change “fire risk evaluation” to “Fire Protection Design Basis”
   5.4.3 Change “fire risk evaluation” to “Fire Protection Design Basis and/or
fire risk evaluation”
   5.5.1.2.1 Change “fire risk evaluation” to “Fire Protection Design Basis”
   5.5.1.3.1 Change “fire risk evaluation” to “Fire Protection Design Basis”
   5.5.1.3.6 Change “fire risk evaluation” to “Fire Protection Design Basis”
   6.2.2 Change “fire risk evaluation” to “Fire Protection Design Basis” And
change “evaluate” to “identify”
   6.2.5.1 Change “fire risk evaluation” to “Fire Protection Design Basis”
   6.4.2.2 Change “made by a fire risk evaluation” to “addressed in the Fire
Protection Design Basis”
   6.6.1 Change “fire risk evaluation” to “Fire Protection Design Basis”
   6.7.1 Change “fire risk evaluation” to “Fire Protection Design Basis”
   6.7.3.(1) Change “fire risk evaluation” to “Fire Protection Design Basis”
   7.1 Change “fire risk evaluation” to “Fire Protection Design Basis” (two
places)
   7.3.9.2 Change “fire risk evaluation” to “Fire Protection Design Basis” (two
places)
   7.4.6.2.6 Change “fire risk evaluation” to “Fire Protection Design Basis”
   7.7.4.5 Change “fire risk evaluation” to “Fire Protection Design Basis”
   7.8.1.3 Change “during the fire risk evaluation” to “in the Fire Protection
Design Basis”
   7.8.3.1 Change “fire risk evaluation” to “Fire Protection Design Basis”
   7.8.3.3 Change “fire risk evaluation” to “Fire Protection Design Basis”
   7.8.6 Change “fire risk evaluation” to “Fire Protection Design Basis”
   8.2 Change “It is incumbent on the fire risk evaluation to” to “The Fire
Protection Design Basis will”
   8.3.1 Change “as determined by the fire risk evaluation” to “in accordance
with the Fire Protection Design Basis”
   8.4.2 Change “fire risk evaluation” to “Fire Protection Design Basis”
9.2 Change “It is incumbent on the fire risk evaluation to” to “The Fire
Protection Design Basis will”
   9.2.(2) Change “fire risk evaluation” to “Fire Protection Design Basis”
10.2 Change “It is incumbent on the fire risk evaluation to” to “The Fire
Protection Design Basis will”
   11.2.3 Change “fire risk evaluation” to “Fire Protection Design Basis” and
change reference to Chapter 4
A.5.2.5.2 Change “fire risk evaluation” to “Fire Protection Design Basis”
A .7.4.2.6 Change “initial plant fire risk evaluation (section 5.1)” to “Fire
Protection Design Basis (see Chapter 4)”
C.2.1 Change “fire risk evaluation” to “Fire Protection Design Basis”
Index: Update references to Fire Risk Evaluation and reference to section 5.1
Add new Fire Protection Design Basis and refer to Chapter 4
Make the following changes where the term “fire risk evaluation” is used:
   NEW Chapter on Wind
10.1.2 In the last sentence, delete “results of the fire risk evaluation” and
replace with “Fire Protection Design Basis”
10.2 In the second sentence, delete “It is incumbent on the fire risk
evaluation to” and replace with “The Fire Protection Design Basis should”
10.3.1 Replace “fire risk evaluation” with “Fire Protection Design Basis”
10.4.3 Replace “fire risk evaluation” with “Fire Protection Design Basis”.
In the second sentence, delete “evaluation can” with “Fire Protection Design
Basis should”
10.5.3.1.1 In the second sentence, delete “will require separate fire risk
evaluations” and replace with “should be addressed in the Fire Protection
Design Basis with regard to”
10.5.3.4.1 In the first sentence, before “Fire Risk Evaluation”, insert “Fire
Protection Design Basis and associated”
   NEW Chapter on Solar
11.2.1 In the first sentence, delete “It is incumbent on the fire risk evaluation
to” with “Fire Protection Design Basis should”
11.5.1 Replace “Fire Hazard Analysis” “Fire Protection Design Basis”
11.5.4 Replace “Fire Hazard Analysis” with “Fire Protection Design Basis”
   NEW Chapter on Geothermal
12.2.1 In the first sentence, delete “It is incumbent on the fire risk evaluation
to” with “The Fire Protection Design Basis should”
12.4.1 In the first sentence, delete “Determination of” with “The Fire
Protection Design Basis should determine”. In the second sentence, replace
“analysis” with “Fire Protection Design Basis”
12.4.2 Replace “Fire Hazard Analysis” with “Fire Protection Design Basis”
   NEW Chapter on IGCC
13.2 In the second sentence, delete “It is incumbent on the fire risk evaluation
to” with “the Fire Protection Design Basis should”
13.3.1 Replace “fire risk evaluation” with “Fire Protection Design Basis”
13.4.1 Replace “fire risk evaluation” with “Fire Protection Design Basis”
13.5.3.1 In the first sentence, delete “Determination of” with “The Fire
Protection Design Basis should determine”. In the second sentence, replace
“This will” with “This may”
13.5.3.2 Replace “it is likely that the fire risk evaluation will lead to” with
“the Fire Protection Design Basis should determine”
13.5.3.3 Replace “based on the Fire Hazard Analysis” with “in accordance
with the Fire Protection Design Basis”
Substantiation: Existing Chapter 4, Fire Risk Control Program, deals with the
operational phase of a facility and moving it would place it in a more logical
progression in the document following the design chapters. The new chapter

provides a process for developing the fire protection design of the facility and
would be followed by the design chapters. Annex B was updated and a new
Annex F was added regarding Fire Risk Control Program. This proposal also
addresses word replacement for “Fire Hazard Analysis” with “Fire Protection
Design Basis.”
Committee Meeting Action: Accept
Committee Statement: See also Proposal 850-4 (Log #CP20) for Chapter
organization clarification.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-13 Log #6
Final Action: Reject
(4.3(9) and Table 4.4.1.2)
_______________________________________________________________
Submitter: Denyse DuBrucq, AirWars Defense
Recommendation: Add text to read as follows:
   4.3(9) Fire by product arrest to protect public and people atmosphere, water
supplies located at stack gas outlet.
   4.4.12 Table: Liquid Nitrogen Systems - fire protection scrubber system.
Substantiation: Liquid nitrogen will not arc electric current when purging
system.
   Extreme cold allows collection of stack gas components and putting them to
use.
Committee Meeting Action: Reject
Committee Statement: The proposal was unclear as to the change and the
content. The submitter is encouraged to submit a comment which clearly
provides a change in the document.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-14 Log #CP8
Final Action: Accept
(Chapter 5)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Make the following changes to Chapter 5:
   Revise 5.2.1.3(1) as follows:
   Cable spreading room(s), and cable tunnel(s) and high voltage lead shafts
from adjacent areas
Revise 5.2.1.3(4) as follows:
   Battery rooms from associated battery chargers equipment, and adjacent
areas
   Revise 5.2.1.3(9) as follows:
Emergency internal combustion generators from each other and from adjacent
areas
   Revise 5.2.1.3(14) as follows:
   Telecommunication rooms, supervisory control and data acquisition
(SCADA) rooms, and remote terminal unit (RTU) rooms from adjacent areas
   Add a new 5.2.1.3(16) as follows:
Between the boiler house and the areas of the coal handling system above the
bin, bunker, or silo.
   Revise the reference in Section 5.2.2.1 to ASTM E 814 as follows:
   ASTM E 814, Standard Test Method for Fire Test Penetration Fire Stop
Systems. Fire Tests of Through-Penetration Fire Stops.
   Revise 5.2.4.2 to read as follows:
   5.2.4.2 Determination of the type of physical separation to be used should be
based on consideration of the following:
   (1) Type and quantity of oil in the transformer
   (2) Size of a postulated oil spill (surface area and depth)
   (3) Type of construction of adjacent structures
   (4) Type and amount of exposed equipment including high line structures,
motor control center (MCC) equipment, breakers, other transformers, etc.
   (54) Power rating of the transformer
   (65) Fire suppression systems provided
   (76) Type of electrical protective relaying provided    
   (8) Availability of replacement transformers (long lead times)
   (9) The existence of fast depressurization systems
   Revise 5.2.4.3 as follows:
   5.2.4.3* Unless consideration of the factors in 5.2.4.2 indicates otherwise, it is
recommended that any oil-insulated transformer containing 500 gal (1890 L) or
more of oil be separated from adjacent noncombustible or limited combustible
structures by a 2-hour–rated firewall or by spatial separation in accordance
with Table 5.2.4.3. Where a firewall is provided between structures and a
transformer, it should extend vertically and horizontally as indicated in Figure
5.2.4.3.
   Revise 5.3.1 as follows:
For life safety considerations for electric generating plants included in the
scope of this document, see NFPA 101, Life Safety Code.
   Reorganzie 5.5.1.1 to make three subsections as follows(note the language is
the same just broken into three subsections):
   5.5.1.1 General. Smoke and heat vents are not substitutes for normal
ventilation systems unless designed for dual usage and should not be used to
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assist such systems for comfort ventilation. Smoke and heat vents should not
be left open where they can sustain damage from high wind conditions. Smoke
and heat vents should be included in preventative maintenance or surveillance
programs to ensure availability in emergency situations.
   5.5.1.1.1 Smoke and heat vents are not substitutes for normal ventilation
systems unless designed for dual usage and should not be used to assist such
systems for comfort ventilation.
5.5.1.1.2 Smoke and heat vents should not be left open where they can sustain
damage from high wind conditions.
  5.5.1.1.3 Smoke and heat vents should be included in preventative
maintenance or surveillance programs to ensure availability in emergency
situations.
  Revise 5.5.1.3.2 and add A.5.5.1.3.2 as follows:
  5.5.1.3.2* Separate smoke management or ventilation systems are preferred;
however, smoke venting can be integrated into normal ventilation systems
using automatic or manually positioned dampers and motor speed control. (See
NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilating
Systems; NFPA 92A, Recommended Practice for Smoke-Control Systems; and
NFPA 204, Standard for Smoke and Heat Venting.) Smoke venting also is
permitted to be accomplished through the use of portable smoke ejectors. A
smoke management system should be utilized to mitigate the effects of smoke
and heat during the early stages of a fire.
A.5.5.1.3.2 Where a separate smoke management system is provided, it
should be designed for areas that may be damaged indirectly in the event of a
fire through either of the following two scenarios:
   - Exposure to smoke from a fire originating within the rooms themselves, or
   - Exposure to smoke in one room from a fire originating in the other room.
   A smoke management system (ventilation) should be designed to minimize
the penetration of smoke into electrical equipment.
   Revise 5.5.1.3.3 as follows:
  5.5.1.3.3 Consideration should be given to smoke venting for the following
areas: control room, cable spreading room(s), and switchgear room, and
sensitive electronic equipment rooms.
  Revise Title for Section 5.6 as follows:
  5.6 Containment and Drainage.
  Add the text below the list in Section 5.6.2:
Independent of the above, the drainage systems should consider the maximum
water introduced by the wash down systems. If this exceeds the drainage
required for fire protection, it should govern the sizing of the drainage system.
Additional precautions should be taken for below grade areas to prevent
damage of equipment due to water build up.
  Add additional language to 5.6.6(1) as follows:
  Sizing of the pit should allow for the volume of the stone, keeping the highest
level of the oil below the top of the stone.
Substantiation: Changes were made within the Chapter which add clarity to
requirements. Other changes were made which reflect the standard of care in
the industry. Editorial revisions were made as well.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-15 Log #11
Final Action: Accept in Principle
(5.2.4.1)
_______________________________________________________________
Submitter: Sebastien Muller, Transformer Protector Corp.
Recommendation: Add new text to read as follows:
   5.2.4.1. Outdoor oil-insulating transformers should be separated from
adjacent structures and from each other by firewalls, spatial separation, or other
approved means for the purpose of limiting the damage and potential spread of
fire from a transformer failure.
   Besides, oil filled transformers explosion and fire can be prevented by the
installation of a passive mechanical system designed to depressurize the
transformer a few milliseconds after the occurrence of an electrical fault. This
fast depressurization can be achieved by a quick oil evacuation triggered by the
dynamic pressure peak generated by the short circuit. The protection
technology activates within milliseconds before static pressure increases,
therefore preventing transformer explosion and subsequent fire.
Substantiation: Oil-filled transformers explosions are caused by a sequence of
different events. For any reason (oil pollution, transformer overload,
temperature increase...), low impedance faults that result in arcing can appear
in transformer tanks. Oil is then vaporized and the generated gas is pressurized
because the liquid inertia prevents expansion. The pressure difference between
the gas bubble and the surrounding liquid oil generates a dynamic pressure
peak that propagates inside the tank and interacts with the walls. The dynamic
pressure peak and its reflections build up static pressure inside the tank. The
average pressure thus rises and the tank ruptures, resulting in very dangerous
explosions, fires and very expensive damages. To prevent the explosion, this
sequence must be broken. Thus, as shown in the attached articles ([1], [2] and
[3]), an efficient protection consist in using a technology based on the fast tank
depressurization induced by the quick oil evacuation out of the transformer and
achieved by the direct and passive response of a rupture disc to the dynamic
pressure peak. Therefore, transformer protection is activated within

milliseconds by the first dynamic pressure peak of the shock wave, avoiding
transformer explosions before static pressure increases.
   [1] G. PERIGAUD, S. MULLER, G. de BRESSY, R. BRADY, P. MAGNIER,
“Contribution to the Study of Transformer Tank Rupture due to Internal
Arcing: Development of a Computer Simulation Tool”, IEEE PES General
Meeting, Pittsburgh, USA, 2008.
   [2] S. MULLER, R. BRADY, G. de BRESSY, P. MAGNIER, G. PERIGAUD,
“Prevention of Transformer Tank Explosion, Part 1: Experimental Tests on
Large Transformers”, ASME PVP08 Conference, 2008.
   [3] R. BRADY, S. MULLER, G. de BRESSY, P. MAGNIER, G. PERIGAUD,
“Prevention of Transformer Tank Explosion, Part 2: Development and
Application of a Numerical Simulation Tool”, ASME PVP08 Conference,
2008.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept in Principle
   Revise wording in 5.2.4.2 instead of 5.2.4.1 as follows:
   5.2.4.2 Determination of the type of physical separation should be based on
consideration of the following:
  (1) Type and quantity of oil in the transformer
  (2) Size of a postulated oil spill (surface area and depth)
(3) Type of construction of adjacent structures
  (4) Power rating of the transformer
(5) Fire suppression systems provided
  (6) Type of electrical protective relaying provided
(7)* Fast depressurization systems
A.5.2.4.2(7) Oil filled transformers explosion and fire can be prevented by the
installation of a passive mechanical system designed to depressurize the
transformer a few milliseconds after the occurrence of an electrical fault. This
fast depressurization can be achieved by a quick oil evacuation triggered by the
dynamic pressure peak generated by the short circuit. The protection
technology activates within milliseconds before static pressure increases,
therefore preventing transformer explosion and subsequent fire.
  Also add a new definition in Chapter 3 as follows:
  Fast Depressurization System - A passive mechanical system designed to
depressurize the transformer a few milliseconds after the occurrence of an
electrical fault.
Committee Statement: The committee felt that the revisions better met the
submitters intent.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-16 Log #12
Final Action: Reject
(5.2.5.1)
_______________________________________________________________
Submitter: Sebastien Muller, Transformer Protector Corp.
Recommendation: Add new text to read as follows:
  5.2.5.1 Dry-type transformers are preferred for indoor installations.
  If oil-filled transformers are used, once an electrical fault occurs in a
transformer tank, the explosion and subsequent fire can be prevented by a fast
depressurization of the transformer induced by the quick oil evacuation to a
reservoir. The quick oil evacuation can be achieved by the operation of a
passive mechanical system which is activated within milliseconds by the
dynamic pressure peak generated during short circuits.
Substantiation: Oil-filled transformers explosions are caused by a sequence of
different events. For any reason (oil pollution, transformer overload,
temperature increase...), low impedance faults that result in arcing can appear
in transformer tanks. Oil is then vaporized and the generated gas is pressurized
because the liquid inertia prevents expansion. The pressure difference between
the gas bubble and the surrounding liquid oil generates a dynamic pressure
peak that propagates inside the tank and interacts with the walls. The dynamic
pressure peak and its reflections build up static pressure inside the tank. The
average pressure thus rises and the tank ruptures, resulting in very dangerous
explosions, fires and very expensive damages. To prevent the explosion, this
sequence must be broken.
Thus, as shown in the attached articles ([1], [2] and [3]), an efficient
protection consist in using a technology based on the fast tank depressurization
induced by the quick oil evacuation out of the transformer and achieved by the
direct and passive response of a rupture disc to the dynamic pressure peak.
Therefore, transformer protection is activated within milliseconds by the first
dynamic pressure peak of the shock wave, avoiding transformer explosions
before static pressure increases.
   [1] G. PERIGAUD, S. MULLER, G. de BRESSY, R. BRADY, P. MAGNIER,
“Contribution to the Study of Transformer Tank Rupture due to Internal
Arcing: Development of a Computer Simulation Tool”, IEEE PES General
Meeting, Pittsburgh, USA, 2008.
   [2] S. MULLER, R. BRADY, G. de BRESSY, P. MAGNIER, G. PERIGAUD,
“Prevention of Transformer Tank Explosion, Part 1: Experimental Tests on
Large Transformers”, ASME PVP08 Conference, 2008.
   [3] R. BRADY, S. MULLER, G. de BRESSY, P. MAGNIER, G. PERIGAUD,
“Prevention of Transformer Tank Explosion, Part 2: Development and
Application of a Numerical Simulation Tool”, ASME PVP08 Conference,
2008.
   Note: Supporting material is available for review at NFPA Headquarters.
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Committee Meeting Action: Reject
Committee Statement: This section addresses dry-type transformers and
therefore the proposal is not applicable.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-17 Log #32
Final Action: Accept
(5.4.1)
_______________________________________________________________
Submitter: Bob Eugene, Underwriters Laboratories Inc.
Recommendation: Revise text to read as follows:
   5.4.1 Construction materials being considered for electric generating plants
and high voltage direct current converter stations should be selected based on
the fire risk evaluation and on consideration of the following NFPA standards:
   (1) NFPA 220, Standard of Types of Building Construction
   (2) NFPA 251, Standard Methods of Tests of Fire Endurance of Building
Construction and Materials
   (3) NFPA 253, Standard Method of Test for Critical Radiant Flux of Floor
Covering Systems Using a Radiant Heat Energy Source
   (4) NFPA 255, Standard Method of Test of Surface Burning Characteristics
of Building Materials
   (5) NFPA 259, Standard Test Method for Potential Heat of Building Materials
Substantiation: NFPA 255 is being withdrawn in 2009.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-18 Log #CP9
Final Action: Accept
(Chapter 6)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Make the following changes to Chapter 6:
   Revise 6.2.1 as follows:
   6.2.1* The water supply for the permanent fire protection installation should
be based on providing a 2-hour supply for both all of the following: 6.2.1(1)
and 6.2.1(2) as follows:
  (1) Either of the following, whichever is greater larger:
   (a) The largest fixed fire suppression system demand
   (b) Any fixed fire suppression system demands that could reasonably be
expected to operate simultaneously during a single event [e.g., turbine under
floor protection in conjunction with other fire protection system(s) in the
turbine area, coal conveyor protection in conjunction with protection for related
coal handling structures during a conveyor fire, adjacent transformers not
adequately separated according to 5.2.4]
  (2) The hose stream demand of not less than 500 gpm (1890 L/min)
  (3) Incidental water usage for non-fire protection purposes
A.6.2.1 While the use of fire protection systems can be an effective way of
cleaning, it is strongly discouraged. The water supply for this non-fire
protection activity should be supplied from a separate service water system.
Where this separate supply is not available, special considerations should be
made prior to using fire protection water for this non-fire demand, including
separate pumps.
Operational procedures should be in place to prevent depletion of the
dedicated fire protection water supply by incidental water usage for non-fire
protection purposes. Procedures should terminate all incidental water usage for
non-fire protection purposes upon receipt of a fire alarm.
   Revise 6.2.2 as follows:
   6.2.2 A reliable water supply should be provided at this facility. The fire risk
evaluation should evaluate the need for multiple supply sources. Factors to
consider should include the following:
   (1) Reliability of source
   (2) Capacity of source
   (3) Reliance on water-based fire protection systems
   (4) Availability of alternate and backup sources
   (5) Consequences of a loss, in terms of property and generation
   Revise 6.2.4 as follows:
6.2.4 Consideration of water quality can prevent long-term problems relating
to fire protection water supply. As examples, in In some rivers and tributaries
the existence of microorganisms limits the use of raw water for fire protection
without treatment. Consideration of water quality can prevent long-term
problems relating to fire protection water supply. Demineralized water and ash
water should not be considered for use as a fire protection water source due to
excessive corrosion and erosion characteristics.
  Revise 6.4.2.1 as follows:
  6.4.2.1 Standpipe and hose systems should be installed in buildings and
structures where deemed necessary by the Fire Protection Design Basis (See
NFPA 14, Standard for the Installation of Standpipe and Hose Systems.) The
standpipe and hose system is an extension of the yard fire main and hydrant
system. The hose stations should be capable of delivering the hose stream
demand for the various hazards in buildings.

   Revise 6.4.2.2 as follows:
   6.4.2.2 Fire main connections for standpipes should be arranged so that a fire
main break can be isolated without interrupting service simultaneously to both
fixed protection and hose connections protecting the same hazard or area.
Choice of Class I, Class II, or Class III systems should be determined by the
made by a Ffire Rrisk Eevaluation Fire Protection Design Basis. (See NFPA
14, Standard for the Installation of Standpipe and Hose Systems.)
   Revise the first sentence of 6.6.1 as follows:
   6.6.1 Fire suppression systems and equipment should be provided in all areas
of the plant as identified in Chapters 7 through 13, 8, 9, and 10 or as
determined by the fire risk evaluation Fire Protection Design Basis.
   Revise 6.6.3.4 as follows:
   6.6.3.4 NFPA standards for the extinguishing systems used should be
carefully studied and the personnel safety provisions followed. (See NFPA 12,
Standard on Carbon Dioxide Systems.) Evacuation of a protected area is
recommended before any special extinguishing system discharges. Alarm
systems that are audible above machinery background noise, or that are visual
or olfactory or a combination, should be used where appropriate. Personnel
warning signs are necessary.
   6.6.3.4.1 Evacuation of a protected area is recommended before any special
extinguishing system discharges.
   6.6.3.4.2 Alarm systems that are audible above machinery background noise,
or that are visual or olfactory or a combination, should be used where
appropriate.
6.6.3.4.3 Personnel warning signs as necessary.
  6.6.3.4.4 There are retroactive requirements for enhancing the safety of
existing CO2 systems. These are detailed in NFPA 12, Sections 4.3.2 (Safety
Signs), 4.3.3.6 and 4.3.6.6.1 (Lock-out Valves) and 4.5.6.1 (pneumatic time
delays and pneumatic predischarge alarms.)
Revise first sentence of 6.7.1 as follows:
6.7.1 The type of protective signaling system for each installation and area
should be determined by the Ffire Rrisk Eevaluation Fire Protection Design
Basis in consideration of hazards, arrangement, and fire suppression systems.
Substantiation: Changes were made within the Chapter which add clarity to
requirements. Other changes were made which reflect the standard of care in
the industry. Editorial revisions were made as well.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
Comment on Affirmative:
   PRUETT, S.: To incorporate the changes I believe the text should have read
as follows: Section 6.2.1. The water supply for the permanent fire protection
installation should be based on providing a 2-hour supply for both all of the
following: 6.2.1(1), and 6.2.1(2) and 6.2.1(3) as follows:
_______________________________________________________________
850-19 Log #CP10 Final Action: Accept
(Chapter 7)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Revise the following Sections of Chapter 7 as follows:
Add reference to NFPA 55 in 7.2.1 as follows:
7.2.1 The storage and associated piping systems for gases in the gaseous or
liquefied states should comply with NFPA 54, National Fuel Gas Code; NFPA
58, Liquefied Petroleum Gas Code; and ASME B31.1, Power Piping, NFPA
55, Standard for the Storage, Use, and Handling of Compressed Gases and
Cryogenic Fluids in Portable and Stationary Containers, Cylinders, and Tanks.
Add additional language to 7.4.1.2(5) as follows:
Access to coal storage piles should be provided for fire-fighting operations
and for pulling out hot pockets of coal. Where coal storage barns or domes are
used to enclose storage piles, the design of the structure should include
dedicated space to allow small vehicles to access all areas of the coal pile. The
design should prevent stored coal from encroaching on the dedicated space.
Add a new 7.4.1.3 as follows:
Where coal storage barns or domes are used to enclose storage piles, the fire
detection, fire protection, fire alarm, dust collection, dust suppression, and
housekeeping recommendations contained herein for coal handling areas and
structures should be considered. The plant-specific features provided for the
coal barn/dome should be as determined during the Fire Protection Design
Process (see Chapter 4).
Revise second sentence in 7.4.2.1 as follows:
Bins, bunkers, and silos should be designed with access ports to allow manual
fire-fighting activities such as the use of a piercing rod hand line for delivery of
micelle encapsulating fire fighting agents with water.
Revise 7.4.2.3 as follows:
7.4.2.3* The period of shutdown requiring emptying of the bins depends on
the spontaneous heating characteristics of the coal. However, s Spontaneous
heating can be slowed by minimizing air flow through the bins by such means
as inerting, or filling the bins with high-expansion foam, or sealing the surface
of the coal with an appropriate binder/sealer designed for this purpose.
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Revise 7.4.2.4 as follows:
7.4.2.4* During idle periods flammable gas levels, CO levels, and
temperatures should be monitored. monitors can be installed at the top of the
silo to monitor methane gas and carbon monoxide concentrations. Flammable
gas monitors should be arranged to alert plant operators if methane
concentrations are detected or carbon monoxide concentration exceeds 1.25
percent concentration by volume. Heat detectors can also be inserted to detect
temperature increase due to spontaneous combustion.
   Revise last sentence of 7.4.2.5 to read as follows:
Proper pre-planning should be developed to prevent a dust cloud, Therefore,
means should be provided to prevent a dust cloud, such as covering the coal
with a blanket of high-expansion foam, water mist, water spray with fire
fighting additives, dust suppression, or dust collection.
   Revise 7.4.2.6(1) and 7.4.2.6(2) as follows:
7.4.2.6* If fire occurs in a silo it is necessary to initiate manual actions for
suppression and extinguishment. The following fire fighting strategies have
been successfully employed (depending on the specific circumstances and type
of coal used):
   (1) Use of fire fighting additives such as Class A foams, and penetrants,
micelle-encapsulating agents, etc.
(2) Injection of inert gas (i.e., carbon dioxide or nitrogen)
Revise 7.4.2.6(1) under CAUTION as follows:
  Water has been successfully used to control bunker and silo fires. However,
the possibility of an explosion exists under certain circumstances if the water
reaches the coal in a hot spot. Therefore, water is not a recommended firefighting strategy for these types of fire events. The amount of water delivered
to a silo in a stream can create structural support problems. However, use of
micelle encapsulating agents fire fighting additives with water can be highly
effective for coal fires, especially Powder River Basin (PRB) coal fires. This
use of micelle encapsulating agents fire fighting additives typically results in
significantly less water being delivered into the silo due to the enhanced fire
suppression properties of the agent and subsequent shorter delivery period.
   Add a new 7.4.3.1(5) as follows:
Routine cleaning of coal handling areas. The frequency of cleaning activities is
plant specific based on re-fueling activities, type of coal, space construction
features, etc. Dust accumulation on overhead beams and joists contributes
significantly to the secondary dust cloud. Other surfaces, such as the tops of
ducts and large equipment, can also contribute significantly to the dust cloud
potential. Due consideration should be given to dust that adheres to walls, since
it is easily dislodged. Attention and consideration should also be given to other
projections such as light fixtures, which can provide surfaces for dust
accumulation.
Revise 7.4.3.3 as follows:
7.4.3.3 Dust suppression systems usually consist of spray systems using
water, or surfactants, binders, or both, a combination of these to reduce the dust
generation of coal handling operations. The sprays are normally applied at or
near those locations where the coal is transferred from one conveyor to
another; and at stack-out points.
  Revise the first two sentences of 7.4.3.4 as follows:
7.4.3.4 Dust collectors should be located outside. For dust collection systems
provided for handling combustible dusts, see NFPA 91654, Standard for the
Prevention of Fire and Dust Explosions from the Manufacturing, Processing,
and Handling of Combusible Exhaust Systems for Air Conveying of Vapors,
Gases, Mists, and Noncombustible Particulate Solids.
  Remove annex material for 7.4.3.5.
  Revise the first two sentences of 7.4.6.2 as follows:
7.4.6.2* Automatic water spray or sprinkler systems should be provided for
enclosed coal conveyors that are critical to continuous power generation.
System Ccoverage should be provided include at transfer points (tail dust
hoods and head chutes).
  Add the following after the first sentence in 7.4.6.2.1 and make the second
sentence the third and so on:
See NFPA 15, Water Spray Fixed Systems for Fire Protection.
  Revise the last sentence in 7.4.6.2.6 as follows:
  Draft barriers will improve reduce the response time of installed automatic
sprinkler or detection systems and minimize the chimney effects in the event of
fire.
  Add annex to 7.4.6.5 as follows:
A.7.4.6.5 Water has been successfully used to control dust collector fires.
However, the amount of water delivered to a dust collector can create structural
support problems for the equipment itself and for the supporting structure or
building. The use of fire fighting additives with water can be highly effective
for coal fires, especially Powder River Basin (PRB) coal fires. This use of fire
fighting additives can typically result in less water being delivered into the dust
collector due to the enhanced fire suppression properties of the agent and
subsequent shorten delivery period. A reduction in water can assist in
minimizing the potential weight issues.
Revise last sentence of 7.4.6.5.1 as follows:
Use of a micelle-encapsulating agent fire fighting additives should be
considered for PRB coal dust collectors.
Add a new 7.4.6.5.3(4) as follows:
Critical to plant operation
Add a new 7.4.6.6 as follows:
7.4.6.6 Consideration should be given to providing detection-only systems on
non-critical conveyors to facilitate a manual response.

   Revise second sentence in 7.6.2.5 as follows:
The water spray system should be capable of being activated from the control
room or from the air heater area (control valve should be easily accessible) or
both.
   Revise 7.6.5 and 7.6.5.1 as follows:
7.6.5* Scrubbers, Scrubber Buildings, and Exhaust Ducts.
  7.6.5.1 General. Scrubbers are the main component for Flue Gas
Desulferization (FGD) processes which are frequently used to maintain low
sulfer emissions. Auxiliary equipment associated with the FGD process are
often enclosed in scrubber buildings constructed around the lower elevations of
the scrubber. Some scrubbers are entirely enclosed in the scrubber building as
well. Exhaust ducts provide a flow path from the scrubber outlet to the stack.
   Fires have occurred in scrubbers with combustible lining, combustible
packing, or both. The fires occurred during outages and were caused by cutting
and welding. Attempts to manually fight the fires were not successful since
smoke and heat prevented access to the scrubber. Where scrubbers were located
in buildings, there has been extensive smoke and heat damage to the building.
A fFires can also can occur in ductwork s with plastic or rubbercombustible
linings.
Revise first part of 7.6.5.2.2 as follows:
7.6.5.2.2 Where scrubbers have plastic or rubber combustible linings, one of
the following methods of protection for the building should be provided:
   Add language to 7.6.5.3.1 as follows:
7.6.5.3.1 Materials of Construction. Scrubbers, internal piping, and ducts
should be constructed of noncombustible materials, or the recommendations of
7.6.5.3.2 and 7.6.5.3.3 should be incorporated. All equipment lined with
combustible material should be identified with warning signs or placards.
   Revise 7.6.5.3.2 as follows:
7.6.5.3.2 During outages, all of the following should be done:
   (1) Cutting, welding, and other hot work is the most likely cause of ignition.
See also NFPA 51B. At a minimum, Thus, strict work controls should be
enforced. Packing should be covered with fire-resistant blankets over sheet
metal. Blankets should be kept wet. A charged hose and fire watch should be
provided at the work area.
   (2) All equipment lined with combustible material should be identified with
warning signs or placards.
(32) The scrubber reservoir should be maintained full if possible or returned to
service as quickly as possible during an outage.
   (43) The absorber inlet and outlet damper should be closed during cutting,
welding, or other hot work to reduce the induced draft. When the scrubber
outlet damper is open no hot work should be permitted in the downstream duct
or stack.
   Revise 7.6.5.3.3(5) as follows:
The introduction of cCombustible materials into the scrubber should be
limited and controlled during maintenance and inspection outages
   Change numbering of 7.6.5.4 to 7.6.6 and revise language as follows:
7.6.5.46 Limestone Conveyors Handling Non-Combustible Material.
LimestoneCconveyors handling non-combustible materials are typically
components of for use with flue gas desulfurization systems and fluidized bed
boiler systems. Materials typically include limestone and gypsum.
These conveyors should meet the fire protection
requirementsrecommendations of 7.4.4.1, 7.4.4.2, 7.4.4.3, and 7.4.5.1, 7.4.6.1,
7.4.6.2, 7.4.6.3, 7.4.6.4, and 7.4.6.6. Conveyors critical to continued plant
operation should be provided with an automatic sprinkler or water spray system
over the drive pulley, and a fire detection system should be provided and
interlocked to shut down the conveyor.
   Change number of 7.6.6 to 7.6.7 and revise language as follows:
7.6.6 7 Stacks.
  7.6.67.1 Noncombustible liners should be used where practical. (See Annex C
for fire tests.)
7.6.67.2 Combustibles should not be stored in the stack space between the
concrete shell and the combustible liner unless the liner is adequately protected
by a fire barrier. The barrier could be either a 2-hour fire barrier or a 1-hour
fire barrier if automatic sprinkler protection is provided over the combustible
material.
7.6.67.3 A fire protection system should be provided for maintenance
operations inside combustible plastic stack liners. A fixed protection system
installed on scaffolding is recommended. It should be capable of both manual
and automatic operation and designed to protect the work platform and twice
the area that can be reached by workers on the platform.
7.6.67.4 Ignition sources should be eliminated when working on inside plastic
combustible liners.
7.6.7.5 Noncombustible scaffolding should be considered for work on
combustible plastic liners.
Revise 7.7.3.7 as follows:
7.7.3.7 Remote operation from the Control Room of the condenser vacuum
break valve and shutdown of the lubricating oil pumps should be provided. It is
desirable to provide for remote operation, preferably from the control room, of
the condenser vacuum break valve and lock out of the lubricating oil pumps.
Breaking the condenser vacuum markedly reduces the rundown time for the
machine and thus limits oil discharge in the event of a leak. See the discussion
in 4.4.6 on fire emergency planning involving turbine lubricating oil fires.
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  Revise 7.7.3.8 as follows:
7.7.3.8 Cable for operation of lube oil pumps should be protected from fire
exposure. Protection can consist of separation of cable for ACac and DCdc oil
pumps or 1-hour fire resistive coating (derating of cable should be considered).
   Revise the last sentence of 7.7.4.5 as follows:
The designer should consider, as a minimum, the installation of fixed
automatic fire protection systems and the separation, ventilation, and drainage
requirements in Chapter 5.
   Revise the last sentence of 7.8.1.2 as follows:
Where the only combustibles above the false ceiling are cables in conduit and
the space is not used as a return air plenum, smoke detectors are permitted
tomay be omitted from this area.
   Revise the first sentence of 7.8.1.3 and add a new second sentence as follows
(note existing second sentence becomes third and so on):
7.8.1.3 Automatic preaction sprinkler protection or automatic water mist fire
protection systems for the computer or telecommunications rooms should be
considered during the fire risk evaluation. A preaction system may be used.
  Add the term water mist to the first sentence of 7.8.2.1 so it reads as follows:
7.8.2.1 Cable spreading rooms and cable tunnels should be protected with
automatic sprinkler, water spray, water mist, or automatic gaseous
extinguishing systems.
  Revise first sentence of 7.8.3.1 as follows:
7.8.3.1 Consideration should be given to the use of fire-retardant cable
insulation such as those passing the flame propagation test of the Institute of
Electrical and Electronics Engineers (IEEE-3831202).
Revise A.7.4.2.3 as follows:
A.7.4.2.3 Silo Operations and Maintenance. Where possible, coal silos should
be operated at full capacity and coal should flow continuously. When silos are
not operated at or near full volume, spontaneous combustion can occur at an
increased rate. These conditions should be monitored periodically. Daily carbon
monoxide samples should be taken at the top of each silo to establish a
benchmark carbon monoxide level. Increased carbon monoxide levels can give
an early indication of a hot spot or silo fire. Some experience in this area
indicates that the carbon monoxide levels may rise days before fires are
detected by other means. Silos should be run empty and inspected if the carbon
monoxide levels exceed twice the benchmark concentration.
Dependent on bin, bunker, or silo construction, the internal space might allow
the build-up of coal on its walls. Removing the coal from the bin, bunker, or
silo wall can be employed to minimize the risk of spontaneous combustion of
the trapped coal.
   During planned maintenance outages, silos should be emptied and thoroughly
cleaned of coal deposits. Operating procedures should ensure that magnetic
separators are in service when coal is being conveyed into the silo, to avoid
introducing tramp metals. Movement of tramp metal within the silo can result
in an ignition source by striking metal parts, causing sparks that might ignite
coal dust.
   Three fires involving coal silos at one operating electric generating station
occurred at or near cracks in the bottom cone of the silo. During maintenance
outages the cones should be thoroughly inspected for cracks.
A long thermocouple [i.e., 10 ft (3 m)] connected to a portable instantaneous
readout monitor can be employed. Pushing the thermocouple into the coal
storage can detect developing hot areas or strata at different depths. Periodic
monitoring of temperature change in these areas will help predict spontaneous
combustion development and aid in response preplanning. Portable infrared
heat detection or thermography has also proven useful in locating hot spots.
Typical hot spots are easily detected when they are in the size range of 2 ft (0.6
m) in diameter. Hot spots in the center and higher up might not be found until
the hot spot enters the cone area as the coal level drops
Add a new Annex note for 7.4.2.4 as follows:
A.7.4.2.4 These conditions should be monitored periodically. Monitoring can
be performed at the top of the silo to monitor methane gas and carbon
monoxide concentrations.
  Flammable gas monitors should be arranged to alert plant operators if
methane concentrations are detected or exceed 25% of the LEL.
Increased carbon monoxide levels can give an early indication of a hot spot or
silo fire. Some experience in this area indicates that the carbon monoxide
levels may rise days before fires are detected by other means. Acceptable
carbon monoxide levels should be determined by plant personnel based on
trends for various normal operating modes. Daily carbon monoxide samples
should be taken at the top of each silo to establish a benchmark carbon
monoxide level. Silos should be run empty and inspected if the carbon
monoxide levels exceed twice the benchmark concentration.
  Portable infrared heat detection or thermography has proven useful in locating
hot spots. Typical hot spots are easily detected when they are in the size range
of 2 ft (0.6 m) in diameter. Hot spots in the center and higher up might not be
found until the hot spot enters the cone area as the coal level drops.
Thermocouples can also be inserted to detect temperature increase due to
spontaneous combustion. A long thermocouple [i.e., 10 ft (3 m)] connected to a
portable instantaneous readout monitor can be employed. Pushing the
thermocouple into the coal storage can detect developing hot areas or strata at
different depths. Periodic monitoring of temperature change in these areas will
help predict spontaneous combustion development and aid in response
preplanning.

Revise the sixth paragraph of A.7.4.2.6 as follows:
  Baseline guides and procedures for preplanning and applying micelleencapsulating agents to these fires are included in the PRB Coal Users’ Group
document. These guides and procedures can be used as a starting point by the
Owner’s structural fire brigade and local Fire Department to customize the
approach for the specific facility. These fire fighting activities are inherently
dangerous and should not be performed by incipient fire brigades or other
personnel. The document is available to members of the PRB Coal Users’
Group online at www.prbcoals.com.
  Renumber existing A.7.4.3.2 to A.7.4.3.1 and add a new A.7.4.3.2 as follows:
A.7.4.3.2 At times when wet coal is being handled, additional dust
suppression may not be desired. In these cases, the interlock between the
suppression system and the conveyor should be capable of an override to allow
moving coal without suppression. Overriding the dust suppression interlock
should be considered to be an impairment of the overall fire protection system
and should be handled per Section 16.4.2.
Add the following language as a last sentence to A.7.4.6.2 as follows:
If a water spray system is selected for conveyor fire protection, consideration
should be given to designing the conveyor structure to support the weight of
wetted coal for the entire length of the conveyor.
Add a new A.7.4.6.5 as follows:
A.7.4.6.5 Water has been successfully used to control dust collector fires.
However, the amount of water delivered to a dust collector can create structural
support problems for the equipment itself and for the supporting structure or
building. The use of fire fighting additives with water can be highly effective
for coal fires, especially Powder River Basin (PRB) coal fires. This use of fire
fighting additives can typically result in less water being delivered into the dust
collector due to the enhanced fire suppression properties of the agent and
subsequent shorten delivery period. A reduction in water can assist in
minimizing the potential weight issues.
Substantiation: Changes were made within the Chapter which add clarity to
requirements. Other changes were made which reflect the standard of care in
the industry. Editorial revisions were made as well.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-20 Log #16
Final Action: Accept
(7.3.9.1)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revise text to read as follows:
   Indoor fuel oil pumping or heating facilities or both should be protected with
automatic sprinklers, water spray, water mist system, foam-water sprinklers,
compressed air foam system or gaseous total flooding system(s).
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-21 Log #10
Final Action: Accept
(7.4.3.4)
_______________________________________________________________
Submitter: Jeff Sutton, Global Risk Consultants
Recommendation: Revise paragraph 7.4.3.4 as follows:
7.4.3.4 For dust collection systems provided for handling combustible dusts,
see NFPA 654, Standard for the Prevention of Fire and Dust Explosions from
Manufacturing, Processing and Handling of Combustible Particulate Solids
NFPA 91, Standard for Exhaust Systems for Air Conveying of Vapors, Gases,
Mists, and Noncombustible Particulate Solids.
Substantiation: This particular paragraph is referring to the handling of coal,
which is a combustible dust. NFPA 91 does not address combustible dusts, but
rather noncombustible dusts. Thus, NFPA 91 is an inappropriate document to
reference here. Instead, NFPA 654 should be referenced here as it addresses
combustible dusts. See the document scopes below:
  NFPA 91 Scope: 1.1* Scope.
  1.1.1 This standard provides minimum requirements for the design,
construction, installation, operation, testing, and maintenance of exhaust
systems for air conveying of vapors, gases, mists, and noncombustible
particulate solids except as modified or amplified by other applicable NFPA
standards.
  1.1.2 This standard does not cover exhaust systems for conveying combustible
particulate solids that are covered in other NFPA standards (see A.1.1).
   NFPA 654 Scope: 1.1* Scope.
  1.1.1 This standard shall apply to all phases of the manufacturing, processing,
blending, pneumatic conveying, repackaging, and handling of combustible
particulate solids or hybrid mixtures, regardless of concentration or particle
size, where the materials present a fire or explosion hazard.
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   1.1.2 The owner/operator shall be responsible for implementing the
requirements in this standard.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-22 Log #9
Final Action: Reject
(7.4.6.1)
_______________________________________________________________
Submitter: Jeff Sutton, Global Risk Consultants
Recommendation: Insert a new paragraph 7.4.6.1 to read as follows:
   7.4.6.1 Automatic sprinkler or water spray systems used to protect coal
handling areas should be wet, preaction or deluge type systems only. Dry
systems should not be used.
   Renumber the existing 7.4.6.1 and all subsequent paragraphs accordingly.
Substantiation: When a dry system activates, a significant quantity of
compressed air is discharged. This discharging compressed air can kick up coal
dust suspending it in the air presenting a dust explosion hazard that could be
ignited from the fire that caused the system to activate in the first place.
Therefore, dry systems should not be used in coal handling areas.
Committee Meeting Action: Reject
Committee Statement: Removing dry pipe systems does not reduce the
hazard. Air will still be pushed out through other systems such as deluge
systems. The submitter did not provide sufficient technical justification for the
removal of dry pipe systems. Dust hazards are already addressed in Section
7.4.3.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-23 Log #17
Final Action: Accept
(7.5.1.1)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revise text to read as follows:
   Boiler-furnaces with multiple oil-fired burners or using oil for ignition should
be protected with automatic sprinkler, water spray, foam, foam-water sprinkler
systems or compressed air foam system covering the burner front oil hazard.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA # 05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-24 Log #18
Final Action: Accept in Principle
(7.5.1.2)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revised text to read as follows:
   Boiler front fire protection systems should be designed to cover the fuel oil
burners and ignitors and adjacent fuel oil piping and cable a 20 ft (6.1 m)
distance from the burner and ignitor, including structural members and
walkways at these levels. Additional coverage should include areas where oil
can collect.
   Sprinkler and water spray systems should be designed for a density of 0.25
gpm/ft2 (10.2 mm/min) over the protected area. Compressed Air Foam systems
shall be designed to provide discharge density in accordance with the
manufacturer’s listing but in no case less than 0.04 gpm/ft2 (1.63 mm/min) over
the protected area.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA # 05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept in Principle
Revise proposal as follows:
   Boiler front fire protection systems should be designed to cover the fuel oil
burners and ignitors and adjacent fuel oil piping and cable a 20 ft (6.1 m)
distance from the burner and ignitor, including structural members and
walkways at these levels. Additional coverage should include areas where oil
can collect.
   Sprinkler and water spray systems should be designed for a density of 0.25
gpm/ft2 (10.2 mm/min) over the protected area. Compressed Air Foam systems
shall be designed to provide discharge density in accordance with the
manufacturer’s listing but in no case less than 0.04 gpm/ft2 (1.63 mm/min)
over the protected area. Compressed Air Foam systems should provide a
density of 0.04 gpm/ft2 (1.63 mm/min) over the protected area.

Provide a definition for Compressed Air Foam:
Compressed Air Foam (CAF). A homogenous foam produced by the
combination of water, foam concentrate, and air or nitrogen under pressure.
Committee Statement: Committee removed mandatory language in the
proposal and also added a definition.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-25 Log #19
Final Action: Accept in Principle
(7.6.1.1)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revise text to read as follows:
   Water spray systems for steam turbine-driven forced draft and induced draft
fans should be designed for a density of 0.25 gpm/ft2 (10.2 mm/min) over the
oil containment equipment surface. Water spray systems should be designed for
0.25 gpm/ft2 (10.2 mm/min) for a minimum 20 ft (6.1 m) from the hazard.
Compressed Air Foam systems shall be designed to provide discharge density
in accordance with the manufacturer’s listing but in no case less than 0.04 gpm/
ft2 (1.63 mm/min) over the protected area.
   Combustible oil hazards associated with forced and induced draft fans driven
with steam turbines should be protected with automatic sprinkler, water spray,
foam-water sprinkler systems or compressed air foam system.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA # 05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept in Principle
Revise proposal as follows:
   Boiler front fire protection systems should be designed to cover the fuel oil
burners and ignitors and adjacent fuel oil piping and cable a 20 ft (6.1 m)
distance from the burner and ignitor, including structural members and
walkways at these levels. Additional coverage should include areas where oil
can collect.
   Sprinkler and water spray systems should be designed for a density of 0.25
gpm/ft2 (10.2 mm/min) over the protected area. Compressed Air Foam systems
shall be designed to provide discharge density in accordance with the
manufacturer’s listing but in no case less than 0.04 gpm/ft2 (1.63 mm/min)
over the protected area. Compressed Air Foam systems should provide a
density of 0.04 gpm/ft2 (1.63 mm/min) over the protected area.
Committee Statement: Committee removed mandatory language.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-26 Log #13
Final Action: Accept in Principle
(7.6.4.3)
_______________________________________________________________
Submitter: Sebastien Muller, Transformer Protector Corp.
Recommendation: Add new text to read as follows:
7.6.4.3 Transformer-rectifier sets should use high fire point insulating fluids
or should be of the dry type. If mineral oil insulating fluids is used, hydrants or
standpipes should be located so that each transformer-rectifier set can be
reached by at least one hose stream.
In addition, either of the following should be provided:
   (1) Automatic sprinkler or automatic water spray protection. Fire protection
water spray systems provided for transformer-rectifier sets should be designed
for a density of 0.25 gpm/ft² (10.2 mm/min) over the exposed surface of the
transformer rectifier set. Automatic sprinkler systems should be designed for a
density of 0.25 gpm/ft² (10.2 mm/min) over 3500ft² ( 325 m²). The drain
system should be capable of handling oil spillage plus the largest design water
flow from the fire protection system.
   (2) Fire barrier(s) or spatial separation in accordance with Chapter 5. (See
5.2.4 and 5.2.5)
   While the two previous systems reduce the consequences of a transformer
explosion, the explosion and subsequent fire resulting from a fault occurring in
an oil filled transformer can be prevented by a fast depressurization of the
transformer induced by the quick oil evacuation to a reservoir. In order to
initiate this fast depressurization before static pressure increases, the quick oil
evacuation can be achieved by the operation of a passive mechanical system
which is activated within milliseconds by the dynamic pressure peak generated
during short circuits.
Substantiation: Oil-filled transformers explosions are caused by a sequence of
different events. For any reason (oil pollution, transformer overload,
temperature increase...), low impedance faults that result in arcing can appear
in transformer tanks. Oil is then vaporized and the generated gas is pressurized
because the liquid inertia prevents expansion. The pressure difference between
the gas bubble and the surrounding liquid oil generates a dynamic pressure
peak that propagates inside the tank and interacts with the walls. The dynamic
pressure peak and its reflections build up static pressure inside the tank. The
average pressure thus rises and the tank ruptures, resulting in very dangerous
explosions, fires and very expensive damages. To prevent the explosion, this
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sequence must be broken. Thus, as shown in the attached articles ([1], [2] and
[3]), an efficient protection consist in using a technology based on the fast tank
depressurization induced by the quick oil evacuation out of the transformer and
achieved by the direct and passive response of a rupture disc to the dynamic
pressure peak. Therefore, transformer protection is activated within
milliseconds by the first dynamic pressure peak of the shock wave, avoiding
transformer explosions before static pressure increases.
   [1] G. PERIGAUD, S. MULLER, G. de BRESSY, R. BRADY, P.
MAGNIER, “Contribution to the Study of Transformer Tank Rupture
due to Internal Arcing: Development of a Computer Simulation Tool”, IEEE
PES General Meeting, Pittsburgh, USA, 2008.
   [2] S. MULLER, R. BRADY, G. de BRESSY, P. MAGNIER, G. PERIGAUD,
“Prevention of Transformer Tank Explosion, Part 1:
Experimental Tests on Large Transformers”, ASME PVP08 Conference, 2008.
   [3] R. BRADY, S. MULLER, G. de BRESSY, P. MAGNIER, G. PERIGAUD,
“Prevention of Transformer Tank Explosion, Part 2:
Development and Application of a Numerical Simulation Tool”, ASME PVP08
Conference, 2008.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept in Principle
Committee agrees with submitters intent but this is better addressed in Log
#11.
Committee Statement: Committee agrees with submitters intent but this is
better addressed in Proposal 850-15 ( Log #11).
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-27 Log #20
Final Action: Accept in Principle
(7.6.4.3)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revise text to read as follows:
   (1) Automatic sprinkler, or automatic water spray protection or compressed
air foam system. Fire protection water spray systems provided for transformerrectifier sets should be designed for a density of 0.25 gpm/ft2 (10.2 mm/min)
over the exposed surface of the transfomer-rectifier set. Automatic sprinkler
systems should be designed for a density of 0.25 gpm/ft2 (10 mm/min) over
3500 ft2 (325 m2). Compressed Air Foam systems shall be designed to provide
discharge density in accordance with the manufacturer’s listing but in no case
less than 0.04 gpm/ft2 (1.63 mm/min) over the protected area, the minimum
density shall be applied over the exposed surface of the transformer-rectifier
set.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept in Principle
Revise proposal as follows:
   (1) Automatic sprinkler, or automatic water spray protection or compressed
air foam system. Fire protection water spray systems provided for transformerrectifier sets should be designed for a density of 0.25 gpm/ft2 (10.2 mm/min)
over the exposed surface of the transfomer-rectifier set. Automatic sprinkler
systems should be designed for a density of 0.25 gpm/ft2 (10 mm/min) over
3500 ft2 (325 m2). Compressed Air Foam systems shall be designed to provide
discharge density in accordance with the manufacturer’s listing but in no case
less than 0.04 gpm/ft2 (1.63 mm/min) over the protected area, Compressed Air
Foam systems should provide a density of 0.04 gpm/ft2 (1.63 mm/min) over the
protected area. , the minimum density shall be applied over the exposed surface
of the transformer-rectifier set.
Committee Statement: Committee removed mandatory language.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-28 Log #21
Final Action: Reject
(7.7.4.1.1)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revise text to read as follows:
   All areas beneath the turbine-generator operating floor that are subject to oil
flow, oil spray, or oil accumulation should be protected by an automatic
sprinkler, foam-water sprinkler system or compressed air foam system.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Reject
Committee Statement: This system has size limitations and its use on cable
trays is limited. The expected turbine rundown time can be as long as 45
minutes to 1 hour with continuation of oil flow which is a lot longer than what
the system is designed to operate for.

Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
Comment on Affirmative:
   RISPOLI, R.: Rejection was based upon current system limitations and
reference to turbine rundown duration. These issues may be addressed by new
system designs. If this is a good application for oil hazards, then it should be
allowed as an option for under turbine protection.
_______________________________________________________________
850-29 Log #2
Final Action: Accept in Principle
(7.7.4.1.4)
_______________________________________________________________
Submitter: Paul H. Dobson, FM Global
Recommendation: Revise text to read as follows:
   7.7.4.1.4* No change.
   7.7.4.1.4.1* Protect against spray fires from lube oil and hydrogen seal oil
conditioning equipment, and from control oil systems using mineral oil if
release could expose building steel or critical generating equipment. Protection
may be accomplished by enclosing the hazard, installing a noncombustible
barrier between the hazard and critical equipment, or use of a water spray
system over the hazard.
   A.7.7.4.1.4.1 A spray fire can blow past conventional automatic sprinkler
protection without operating the system and expose structural steel or critical
components of the turbine generator. The concern is that fire exposure to the
roof for the rundown time of the turbine may bring down building steel and
result in damage to long lead time equipment critical to operation of the turbine
or that the fire may directly expose critical equipment such as the generator.
Where possible one of the following protection measures should be used:
   1. Enclosure of the hazard: an example would be location within a room of
noncombustible construction protected with automatic sprinkler protection.
   2. Use of a barrier: a metal barrier may be installed between the hazard and
critical equipment or the roof of the building with automatic sprinklers installed
under the barrier.
   3. Water spray protection: Tests have shown that deluge sprinklers over the
hazard can reduce the size of an oil spray fire. The tests were conducted with
pendant sprinklers spaced (5 × 5 ft [1.5 × 1.5 m]) apart, with an orifice
coefficient K 8.0 (115) and an end head pressure of 50 psig (3.9 barg) located 6
ft (1.8 m) over the hazard. The system should be automatically activated by a
Listed line type heat detection or flame detection system.
Substantiation: Add text to advise spray fire protection for turbine buildings
without operating floors. This to prevent exposure to roof which could bring
down structural steel and damage critical turbine components.
Committee Meeting Action: Accept in Principle
   Revise proposal as follows:
7.7.4.1.4* No change.
Add the following to existing 7.7.4.1.4.
  7.7.4.1.4.1* Protect against In this type of layout spray fires from lube oil and
hydrogen seal oil conditioning equipment, and from control oil systems using
mineral oil if release could expose building steel or critical generating
equipment. Additional P protection may be accomplished by such as enclosing
the hazard, installing a noncombustible barrier between the hazard and critical
equipment, or use of a water spray system over the hazard should be
considered.
   Add the following annex material after existing language.
   A.7.7.4.1.4.1 A spray fire can blow past conventional automatic sprinkler
protection without operating the system and expose structural steel or critical
components of the turbine generator. The concern is that fire exposure to the
roof for the rundown time of the turbine may bring down building steel and
result in damage to long lead time equipment critical to operation of the turbine
or that the fire may directly expose critical equipment such as the generator.
Where possible one of the following protection measures should be used:
   1. Enclosure of the hazard: an example would be location within a room of
noncombustible construction protected with automatic sprinkler protection.
   2. Use of a barrier: a metal barrier may be installed between the hazard and
critical equipment or the roof of the building with automatic sprinklers installed
under the barrier.
   3. Water spray protection: Tests have shown that deluge sprinklers over the
hazard can reduce the size of an oil spray fire. The tests were conducted with
pendant sprinklers spaced (5 × 5 ft [1.5 × 1.5 m]) apart, with an orifice
coefficient K 8.0 (115) and an end head pressure of 50 psig (3.9 barg) located 6
ft (1.8 m) over the hazard. The system should be automatically activated by a
Listed line type heat detection or flame detection system.
Committee Statement: The Committee agrees with the submitter but made
editorial revisions to the proposal.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
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_______________________________________________________________
850-30 Log #22
Final Action: Reject
(7.7.4.1.7 (New) )
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Add new text to read as follows:
   7.7.4.1.7 Compressed air foam systems installed in place of automatic
sprinklers described in Chapter 7 should be designed in accordance with NFPA
11, Standard on Low-, Medium-, and Hi-Expansion Foam, including the design
densities specified in Chapter 7.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Reject
Committee Statement: This proposal is now moot since Proposal 850-28 (Log
#21) was rejected. See Committee Statement on Proposal 850-28 (Log #21).
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
Comment on Affirmative:
   RISPOLI, R.: See comment on Proposal 850-28 (Log #21).
______________________________________________________________
850-31 Log #23
Final Action: Reject
(7.7.4.2.1)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revise text to read as follows:
   Turbine-generator bearings should be protected with an automatic closed-head
sprinkler system utilizing directional nozzles or compressed air foam system.
Automatic actuation is more reliable than manual action. Fire protection
systems for turbine-generator bearings should be designed for a density of 0.25
gpm/ft2 (10.2 mm/min) over the protected area of all bearings. Compressed Air
Foam systems shall be designed to provide discharge density in accordance
with the manufacturer’s listing but in no case less than 0.04 gpm/ft2 (1.63 mm/
min) over the exposed surface of all bearings.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Reject
Committee Statement: The expected turbine rundown time can be as long as
45 minutes to 1 hour with continuation of oil flow which is a lot longer than
what the system is designed to operate for. Section 7.7.4.2.1 applies to a closed
head system, but this proposal is for an open head system.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-32 Log #4
Final Action: Reject
(7.8.5)
_______________________________________________________________
Submitter: Mindy Wang, Ampco Safety Tools
Recommendation: Add text to read as follows:
   7.8 Electrical Equipment.
   7.8.5 Battery Rooms. Battery rooms should be provided with ventilation to
limit the concentration of hydrogen to 1 percent by volume. Tools used in
battery rooms should be made of spark-resistant materials.
Substantiation: ● NFPA 850 addresses fire protection procedures for electric
generating plants. Chapter 7 covers identification and selection of fire
protection systems. NFPA 850 can better protect against fire hazard by
specifying non-sparking tools. Without this specification, steel tools are likely
to be used. Steel tools cause sparks.
   ● OSHA publication 3080, “Hand and Power Tools”, also recommends nonsparking tools use - “Iron or steel hand tools may produce sparks that can be an
ignition source around flammable substances. Where this hazard exists, sparkresistant tools made of non-ferrous materials should be used where flammable
gases, highly volatile liquids, and other explosive substances are stored or
used.”
   ● NFPA 70E (Standard for Electrical Safety in the Workplace 2004 Edition)
Chapter 3, Article 320 Safety Requirements Related to Batteries and Battery
Rooms, section 320.9 specifies tools and equipment for work on batteries shall
be of the non-sparking type.
   ● Other NFPA codes have recognized the importance of non-sparking tools in
reducing explosion risks in flammable atmospheres and/or around flammable
substances. The following list is an example of the places where the
specification is included:
   NFPA 1: Uniform Fire Code 2006 Edition
   NFPA 484: Standard for Combustible Metals 2006 Edition
   NFPA 33: Standard for Spray Application Using Flammable or Combustible
Materials 2007 Edition
   NFPA 30B: Code for the Manufacture and Storage of Aerosol Products 2007
Edition

   NFPA 410: Standard on Aircraft Maintenance 2004 Edition
   NFPA 495: Explosive Materials Codes 2006 Edition
   NFPA 1124: Code for the Manufacture, Transportation, Storage, and Retail
Sales of Fireworks and Pyrotechnic Articles 2006 Edition
   NFPA : 1125 Code for the Manufacture of Model Rocket and High Power
Rocket Motors 2007 Edition
   NFPA: 70B: Recommended Practice for Electrical Equipment Maintenance
2006 Edition
   NFPA 820: Standard for Fire Protection in Wastewater Treatment and
Collection Facilities 2003 Edition
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Reject
Committee Statement: This is not a battery room design issue and does not
belong in NFPA 850. This subject belongs in and is already covered by NFPA
70E.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-33 Log #14
Final Action: Accept in Principle
(7.8.6)
_______________________________________________________________
Submitter: Sebastien Muller, Transformer Protector Corp.
Recommendation: Add new text to read as follows:
   7.8.6* Transformers. Oil filled main, station service, and start up
transformers not meeting separation or fire barrier recommendations in 5.2.4 or
as determined by the fire risk evaluation should be protected with automatic
water spray or foam-water spray systems.
   In addition, once a fault occurs in a transformer tank, the explosion and
subsequent fire can be prevented by a fast depressurization of the transformer
tank induced by the quick oil evacuation to a reservoir. This fast
depressurization is achieved by the operation of a passive mechanical system
which is activated by the dynamic pressure peak generated during short
circuits.
Substantiation: Oil-filled transformers explosions are caused by a sequence of
different events. For any reason (oil pollution, transformer overload,
temperature increase...), low impedance faults that result in arcing can appear
in transformer tanks. Oil is then vaporized and the generated gas is pressurized
because the liquid inertia prevents expansion. The pressure difference between
the gas bubble and the surrounding liquid oil generates a dynamic pressure
peak that propagates inside the tank and interacts with the walls. The dynamic
pressure peak and its reflections build up static pressure inside the tank. The
average pressure thus rises and the tank ruptures, resulting in very dangerous
explosions, fires and very expensive damages. To prevent the explosion, this
sequence must be broken. Thus, as shown in the attached articles ([1], [2] and
[3]), an efficient protection consist in using a technology based on the fast tank
depressurization induced by the quick oil evacuation out of the transformer and
achieved by the direct and passive response of a rupture disc to the dynamic
pressure peak. Therefore, transformer protection is activated within
milliseconds by the first dynamic
pressure peak of the shock wave, avoiding transformer explosions before static
pressure increases.
   [1] G. PERIGAUD, S. MULLER, G. de BRESSY, R. BRADY, P. MAGNIER,
“Contribution to the Study of Transformer Tank Rupture due to Internal
Arcing: Development of a Computer Simulation Tool”, IEEE PES General
Meeting, Pittsburgh, USA, 2008.
   [2] S. MULLER, R. BRADY, G. de BRESSY, P. MAGNIER, G. PERIGAUD,
“Prevention of Transformer Tank Explosion, Part 1: Experimental Tests on
Large Transformers”, ASME PVP08 Conference, 2008.
   [3] R. BRADY, S. MULLER, G. de BRESSY, P. MAGNIER, G. PERIGAUD,
“Prevention of Transformer Tank Explosion, Part 2: Development and
Application of a Numerical Simulation Tool”, ASME PVP08 Conference,
2008.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept in Principle
Committee Statement: See Committee Action on Proposal 850-15 (Log #11).
Committee feels that the language in Proposal 850-15 (Log #11) already
addresses the submitters intent and no new language is needed.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-34 Log #15
Final Action: Accept in Principle
(7.8.7)
_______________________________________________________________
Submitter: Sebastien Muller, Transformer Protector Corp.
Recommendation: Add new text to read as follows:
   7.8.7* Substation and Switchyards. Substation and switchyards located at
the generating facility and utilizing combustible oil-filled equipment should be
protected by the yard fire hydrant system where practical. Spatial separation of
transformers and other equipment containing over 500 gal (1890 L) of oil
should be in accordance with 5.2.4. Consideration should be given to water
spray protection of transformers critical to the transmission of the generated
power.
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   In addition, once a fault occurs in an oil-filled transformer, the explosion and
subsequent fire can be prevented by a fast depressurization of the transformer
induced by the quick oil evacuation to a reservoir. In order to initiate this fast
depressurization before static pressure increases, the quick oil evacuation can
be achieved by the operation of a passive mechanical system which is activated
within milliseconds by the dynamic pressure peak generated during short
circuits.
Substantiation: Oil-filled transformers explosions are caused by a sequence of
different events. For any reason (oil pollution, transformer overload,
temperature increase...), low impedance faults that result in arcing can appear
in transformer tanks. Oil is then vaporized and the generated gas is pressurized
because the liquid inertia prevents expansion. The pressure difference between
the gas bubble and the surrounding liquid oil generates a dynamic pressure
peak that propagates inside the tank and interacts with the walls. The dynamic
pressure peak and its reflections build up static pressure inside the tank. The
average pressure thus rises and the tank ruptures, resulting in very dangerous
explosions, fires and very expensive damages. To prevent the explosion, this
sequence must be broken. Thus, as shown in the attached articles ([1], [2] and
[3]), an efficient protection consist in using a technology based on the fast tank
depressurization induced by the quick oil evacuation out of the transformer and
achieved by the direct and passive response of a rupture disc to the dynamic
pressure peak. Therefore, transformer protection is activated within
milliseconds by the first dynamic pressure peak of the shock wave, avoiding
transformer explosions before static pressure increases.
   [1] G. PERIGAUD, S. MULLER, G. de BRESSY, R. BRADY, P.
MAGNIER, “Contribution to the Study of Transformer Tank Rupture
due to Internal Arcing: Development of a Computer Simulation Tool”, IEEE
PES General Meeting, Pittsburgh, USA, 2008.
   [2] S. MULLER, R. BRADY, G. de BRESSY, P. MAGNIER, G. PERIGAUD,
“Prevention of Transformer Tank Explosion, Part 1:
Experimental Tests on Large Transformers”, ASME PVP08 Conference, 2008.
   [3] R. BRADY, S. MULLER, G. de BRESSY, P. MAGNIER, G. PERIGAUD,
“Prevention of Transformer Tank Explosion, Part 2:
Development and Application of a Numerical Simulation Tool”, ASME PVP08
Conference, 2008.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept in Principle
Committee Statement: See Committee Action on Proposal 850-15 ( Log #11.)
Committee feels that the language addressed in Proposal 850-15 (Log #11)
better meets the intent of the submitter and therefore the language does not
need to be included in Section 7.8.7.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-35 Log #24
Final Action: Accept in Principle
(7.9.1.2.1)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revise text to read as follows:
   Emergency generators located within main plant structures should be
protected by automatic sprinkler, water spray, foam-water sprinkler, gaseoustype extinguishing systems or compressed air foam system. Sprinkler and water
spray protection systems should be designed for a 0.25 gpm/ft2 (10.2 mm/min)
density over the fire area. Compressed Air Foam systems shall be designed to
provide discharge density in accordance with the manufacturer’s listing but in
no case less than 0.04 gpm/ft2 (1.63 mm/min) over the protected area.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept in Principle
   Revise proposal as follows:
   Emergency generators located within main plant structures should be
protected by automatic sprinkler, water spray, foam-water sprinkler,
compressed air foam or gaseous-type extinguishing systems. Sprinkler and
water spray protection systems should be designed for a 0.25 gpm/ft2 (10.2
mm/min) density over the fire area. Compressed Air Foam systems shall be
designed to provide discharge density in accordance with the manufacturer’s
listing but in no case less than 0.04 gpm/ft2 (1.63 mm/min) over the protected
area. Compressed Air Foam systems should be designed to provide a density of
0.04 gpm/ft2 (1.63 mm/min) over the protected area.
Committee Statement: Removes mandatory language.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.

_______________________________________________________________
850-36 Log #7
Final Action: Reject
(7.9.1.2.2 and 7.9.4)
_______________________________________________________________
Submitter: Denyse DuBrucq, AirWars Defense
Recommendation: Add text to read as follows:
   7.9.1.2.2 Cooling and to be advantage of cyro-sourced gas when used to
augment cooling.
   7.9.4 “Area” Add:
   If nitrogen fixed fire control is used no pump damage is expected. Usually
water will not be needed.
Substantiation: Using liquid nitrogen improves protection allowing quick
return to service after a fire or other crisis. Making it economical to convert to
the new technology.
Committee Meeting Action: Reject
Committee Statement: The proposal was unclear as to the change and the
content. The submitter is encouraged to submit a comment which clearly
provides a change in the document.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-37 Log #25
Final Action: Accept in Principle
(7.9.4)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revise text to read as follows:
   Rooms housing diesel-driven fire pumps should be protected by automatic
sprinkler, water spray, or foam-water sprinkler or compressed air foam systems.
If sprinkler and water spray protection systems are provided for fire pump
houses, they should be designed for a density of 0.25 gpm/ft2 (10.2 mm/min)
over the fire area. Compressed Air Foam systems shall be designed to provide
discharge density in accordance with the manufacturer’s listing but in no case
less than 0.04 gpm/ft2 (1.63 mm/min) over the protected area.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept in Principle
   Revise text to read as follows:
   Rooms housing diesel-driven fire pumps should be protected by automatic
sprinkler, water spray, or foam-water sprinkler or compressed air foam systems.
If sprinkler and water spray protection systems are provided for fire pump
houses, they should be designed for a density of 0.25 gpm/ft2 (10.2 mm/min)
over the fire area. Compressed Air Foam systems shall be designed to provide
discharge density in accordance with the manufacturer’s listing but in no case
less than 0.04 gpm/ft2 (1.63 mm/min) over the protected area. Compressed Air
Foam systems should be designed to provide a density of 0.04 gpm/ft2 (1.63
mm/min) over the protected area.
Committee Statement: Removes mandatory language.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-38 Log #26
Final Action: Accept in Principle
(7.9.6.2)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revise text to read as follows:
   Oil- or coal-fueled auxiliary boilers installed within main plant structures
should be protected by automatic sprinkler, water spray, foam-water sprinkler
systems or compressed air foam system. A sprinkler system is preferred
throughout the auxiliary boiler room on a 0.25 gpm/ft2 (10.2 mm/min) density.
As a minimum, sprinkler or water spray protection should be provided as
outlined in 7.5.1. Compressed Air Foam systems shall be designed to provide
discharge density in accordance with the manufacturer’s listing but in no case
less than 0.04 gpm/ft2 (1.63 mm/min) over the protected area.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept in Principle
   Revise proposal as follows:
   Oil- or coal-fueled auxiliary boilers installed within main plant structures
should be protected by automatic sprinkler, water spray, foam-water sprinkler
systems or compressed air foam system. A sprinkler system is preferred
throughout the auxiliary boiler room on a 0.25 gpm/ft2 (10.2 mm/min) density.
As a minimum, sprinkler or water spray protection should be provided as
outlined in 7.5.1. Compressed Air Foam systems shall be designed to provide
discharge density in accordance with the manufacturer’s listing but in no case
less than 0.04 gpm/ft2 (1.63 mm/min) over the protected area. Compressed Air
Foam systems should be designed to provide a density of 0.04 gpm/ft2 (1.63
mm/min) over the protected area.
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Committee Statement: Removes mandatory language. The word coal was
deleted.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-39 Log #CP13 Final Action: Accept
(Chapter 8)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Revise all of Chapter 8 as shown below:
Chapter 8 Identification and Protection of Hazards for Internal
Combustion Turbines and Internal Combustion Engines
  8.1 General.
  8.1.1 Chapter 8 identifies fire and explosion hazards of internal combustion
turbine (CT) and internal combustion engine (ICE) electric generating units and
specifies recommended protection criteria.
8.1.2 It should be recognized that some combustion turbine CT generating
facilities consist of manufactured modules wherein construction consists of
siting these modules, providing fuel supply, essential services, and
interconnections to the electric system, while other facilities consist of
buildings specifically designed and built or modified for the combustion
turbine CT generator and its auxiliaries. Therefore, some recommendations
might be more suitable for one type of plant than the other.
8.1.3* Modern ICE generating equipment is typically provided as a complete
package requiring only a fuel source and electrical connections to the system to
be powered. The installations may be either fixed/permanent or as a portable/
temporary power source. The recommendations of this chapter should be
applied to fixed non residential installations only.
8.2 Application of Chapters 4 through 7 and 11, 15 and 16.
The recommendations contained in Chapters 4 through 7 and 11,15 and 16 can
apply to combustion turbine electric generating units. It is incumbent on the
fire risk evaluation to determine which recommendations apply to any specific
combustion turbine CT and IC electric generating units. This determination is
done by evaluating the specific hazards that exist in the facility and evaluating
the level of acceptable risk for the facility. For large combustion turbine CT
units or combined cycle plants, it is expected that most of the recommendations
will apply, whereas for individual packaged combustion turbine CT and ICE
units, many of the recommendations will not apply since the hazards described
might not exist (e.g., small units might have no cable spreading room or
warehouse).
8.3 General Design and Equipment Arrangement.
8.3.1 Adequate separation should be provided, as determined by the fire risk
evaluation, between the following:
   (1) Adjacent combustion turbine CT and ICE units
   (2) Adjacent structures or exposures
   (3) Adjacent properties (e.g., tank farms or natural gas facilities that could
present a severe exposure)
8.3.2 Consideration should be given to equipment layout that is adjacent to
combustion turbines CTs and ICEs and in line with planes of turbine and
compressor disks that have a higher potential for damage from flying debris.
8.3.3 Compressors and regulating stations installed on-site should be
protected in accordance with the recommendations of Chapter 8.
8.4 Unattended Facilities.
Facilities that are operated unattended present special fire protection concerns.
8.4.1 Consideration should be given both to the delayed response time of the
fire brigade or public fire-fighting personnel (which can be several hours) and
to the lack of personnel available to alert others to a fire condition.
8.4.2 The fire risk evaluation should address delayed response and lack of
communication. This can establish the need to provide additional fire
protection measures to prevent a major fire spread prior to the arrival of firefighting personnel. The delayed response by personnel to the site can
necessitate automatic shutoff of fire pumps.
8.4.3 Automatic water mist suppression systems should be installed in
accordance with their listing with respect to volume limitations, nozzle
placement, and discharge durations. The arrangement will depend on the type
of systems and the hazard protected. Thermal detection is recommended.
8.4.43 Remote annunciation of the fire-signaling panel to one or more
constantly attended locations is critical for emergency response. The firesignaling panel should be located at the entry to the unattended plant.
8.4.54 It is important that the responding fire brigade or public fire-fighting
forces be familiar with access, plant fire protection systems, emergency
lighting, specific hazards, and methods of fire control. This coordinating effort
should be reflected in the plant fire emergency plan. (See Section 4.4.)
8.4.65 If an automatic foam system is provided for the fuel storage tanks, a
cyclingthe system could be provided toshould automatically shut down the
system when the foam concentrate supply is exhausted.
8.5 Combustion Turbine and Internal Combustion Engine Generators.
  8.5.1 General.
8.5.1.1 The installation and operation of combustion turbine CT and internal
combustion ICE generators should be in accordance with this chapter and
NFPA 37, Standard for the Installation and Use of Stationary Combustion
Engines and Gas Turbines, except as modified by Section 8.5.

8.5.1.2 Site-specific design considerations or manufacturer’s typical design
will govern what equipment has enclosures or how many separate enclosures
will be provided for the combustion turbines CTs or the internal combustion
engines ICEs. The combustion turbine CT generator is frequently supplied as a
complete power plant package with equipment mounted on skids or pads and
provided with metal enclosures forming an all-weather housing. In addition to
being weather-tight, the enclosures are designed to provide thermal and
acoustical insulation. Smaller internal combustion engine ICE plants might
involve enclosures for equipment, but more commonly engine generators are
installed in a row in an open room or hall.
8.5.1.3* The major fire and explosion hazards associated with combustion
turbine CT or internal combustion and ICE electric generator units are as
follows:
   (1) Flammable and combustible fuels
   (2) Hydraulic and lubricating oils
8.5.1.4* In the event of a pipe failure, large amounts of oil or fuel could be
released and ignite on contact with hot metal parts. In addition to external fire
hazards, combustion turbines are subject to the hazard of uncontrolled internal
fires if flameout occurs and the fuel is not shut off immediately, or if fuel is
admitted to a hot engine and ignition does not occur. Crankcase explosions in
internal combustion engines have caused large external fires. Other hazards
associated with the combustion turbine or internal combustion engine generator
are as follows:
(13) Electrical and control equipment
  (24) Large amounts of filter Filter media and
(5) Combustible enclosure insulation
(6) Internal explosions in CTs
  (7) Crankcase explosions in ICEs
8.5.1.54 In the event of a problem with an internal combustion engine older
ICEs, shutdown might be difficult. Several different methods, operating
independently, should be provided. These can include centrifugally tripped
(over speed condition) spring-operated fuel rack closure, governor fuel rack
closure, electro-pneumatic fuel rack closure, or air inlet guillotine–type air
shutoff.
8.5.2 Prevention of Internal Fires Explosions in Combustion Turbines.
8.5.2.1* Combustion turbines should have flame detectors a proof of flame
detection system in the combustion section to detect flameout during operation
or ignition failure during startup. In the case of flameout, the fuel should be
rapidly shut off. If ignition is not achieved within a normal startup time, then
the control system should abort the startup and close the fuel valves.
8.5.2.2* In order to prevent conditions that could cause a fire while the unit is
operating, control packages for combustion turbines should include the
following monitors:
   (1) Turbine speed sensor, independent of the main governor, for tripping on
overspeed
   (2) Vibration monitors at the main turbine bearings, for tripping on excessive
vibration
   (3) Turbine exhaust temperature monitor, for tripping on high temperature
8.5.2.32 Two safety shutoff valves in series on the main fuel line should be
used to minimize the likelihood of fuel leaking into the engine. On gas systems
an automatic vent to the outside atmosphere should be provided between the
two valves.
8.5.3 Prevention of External Fires in Combustion Turbines and Internal
Combustion Engines.
8.5.3.1 Piping systems supplying flammable and combustible liquids and gases
should be designed to minimize oil and fuel piping failures as follows:
   (1) If rigid metal piping is used, it should be designed with freedom to
deflect with the engine unit, in any direction, at the interface with the turbines.
This recommendation also should apply to hydraulic lines that are connected to
accessory gearboxes or actuators mounted directly in on the engine unit.
Properly designed metallic hose is an alternative for fuel, hydraulic, and lube
oil lines in high vibration areas, between rigid pipe supply lines and manifolds
in and at the points of entry at the engine interface.
(2) Rigid piping connected directly to the turbine unit should be supported
such that failures will not occur due to the natural frequency of the piping
coinciding with the rotational speed of the combustion turbine machine. Care
should be taken in the design of pipe supports to avoid vibrations induced by
other equipment that can excite its natural frequency.
(3) Welded pipe joints should be used where practical. Threaded couplings
and flange bolts in fuel and oil piping should be assembled using a torque
wrench and torqued to the manufacturer’s requirements. Couplings should have
a positive locking device to prevent unscrewing.
(4) Instrumentation tubing, piping, and gauges should be protected from
accidental mechanical damage. Sight glasses Liquid level indicators should be
unbreakable listed and protected from impact.
  (5) Where practical, lubricating oil lines should use guarded pipe guard
construction with the pressure feed line located inside the return line. If this is
not practical, piping sleeves and/or tubing and flange guards should be used to
reduce the possibility of oil atomization with subsequent spray fires.
(6) If practical, fluid piping should not be routed above electrical equipment
to preclude leaked fluid dripping on the equipment.
8.5.3.2 For internal combustion engines, the following monitors should be
provided:
   (1) Speed sensors, independent of governors
   (2) High exhaust gas temperature alarm with shutdown
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8.5.3.32* In many units the lubricating oil is used for both lubrication and
hydraulic control. For combined systems, a listed fire-resistant fluid should be
considered. If separate systems are used, the hydraulic control system should
use a listed fire-resistive hydraulic fluid, and a listed fire-resistant fluid should
be considered for the lubricating system.
8.5.3.43 Combustible gas detector(s) should be considered for the CT and ICE
enclosures of gas turbines.
8.5.3.54 For recommendations regarding containment and drainage of liquids,
see Section 5.6.
8.5.3.5 In order to prevent conditions that could cause a fire while the unit is
operating, control packages should include the parameter monitoring and
shutdown capabilities described in NFPA 37 Chapter 9.
8.5.4* Fire Protection for Combustion Turbines and Internal Combustion
Electrical Generators.
  8.5.4.1 General.
8.5.4.1.1 Determination of the need for fire suppression for the combustion
turbine engine should be based on consideration of the value of the unit,
consequences of loss of the unit, and vulnerability of adjacent structures and
equipment to damage.
8.5.4.2 Automatic Sprinkler and Water Spray Systems.
8.5.4.2.1.2 Water suppression Automatic sprinkler and water spray systems,
where provided, should follow the recommendations in Chapter 7 and the
following criteria:
(1) If permitted by the turbine configuration, Wwater spray nozzles provided
to protect the combustion turbine power bearing housings behind the exhaust
duct should be directed based on unit geometry to avoid possible water
damage.
  (2) Automatic sprinkler or water spray protection should be provided for
exposed oil piping and areas on the floor under the turbine unit where leaking
oil can collect.
  (3) Accidental water discharge on bearing points and hot turbine parts should
be considered. If necessary, these areas can be protected by shields and
encasing insulation with metal covers.
(4)* Depending on unit packaging arrangement, consideration should be
given to closing the Fuel fuel valves should be arranged to close automatically
on water flow. This action should not be taken for ICE emergency power
supply systems (e.g., hospital emergency power)
  (5) Turbo-chargers on internal combustion engines ICEs constitute a part of
the hazard and protection should be provided.
8.5.4.2.2 1.3Lubricating oil reservoirs and handling equipment should be
protected in accordance with 7.7.3.3 and 7.7.4.1.3. Where this equipment is
located in open areas within a building, the building, fire protection should be
sprinklered provided in accordance with 7.7.4.1.1. Where lubricating oil
reservoirs and handling equipment are installed outside, individual coverage is
appropriate.
8.5.4.23 Total Flooding Gaseous Systems.
8.5.4.3.1 Where total flooding gaseous agent systems are used, the system
should be listed and installed in accordance with NFPA 12, 12A or 2001, and
the manufacturer’s installation procedures.
8.5.4.3.2.1 Where total flooding gaseous systems are used, the turbine engine
enclosure should be arranged for minimum leakage by automatic shutdown of
fans and automatic closing of the doors, ventilation dampers, and automatic
shutdown of the fans and other openings. Combustion turbine CT or internal
combustion engine ICE compartments are designed to be capable of nominally
air-tight closure. During operation there is, however, a need for substantial
amounts of secondary cooling (compartment ventilation) air. This air can be
moved through the compartments by fans or venturi action from the turbine
combustion CT or internal combustion engine ICE air. This air flow will not
stop immediately upon shutdown, and, therefore, it should be considered in the
extinguishing system design.
8.5.4.3.3 2.2* Gas design concentrations should be held as long as the hazards
of hot metal surfaces above the auto-ignition temperature and uncontrolled
combustible liquid flow exist. The length of time the hazard exists is a function
of — that is, a minimum time of 30 minutes or to the rundown and cool down
times of the turbine., whichever is longer. That would also result in a longer
soak time for larger turbines, which can have rundown times exceeding 30
minutes. It is expected that the manufacturers will assess and provide the
rundown and cool down times of their units.
8.5.4.2.3.4 S Fire system operations should be arranged to close the fuel
valves except for ICE emergency power supply systems (e.g., hospital
emergency power).
8.5.4.2.43.5 Maintenance of total flooding systems is particularly critical. In
addition to the extinguishing equipment, tThe integrity of the enclosure to be
flooded and the interlocks between the two fire system and associated
equipment such as the ventilation system dampers, etc. should be maintained.
The enclosure’s integrity should be verified whenever it has been disassembled
or modified. However, the enclosure integrity should be verifiedThis can be
done by a door fan test or other quantified means of detecting leakage. The
leakage test should be conducted at least every 5 years. Maintenance and
testing of the fire protection system should be conducted as defined in the
applicable suppression standard.
8.5.4.2.53.6 It should be noted that deep-seated fires, such as oil-soaked
insulation, can be present and will require manual extinguishment after the
gaseous system soak time.

8.5.4.2.63.7 For combustion turbines or internal combustion engines CTs and
ICEs located indoors, provisions should be addressed for safely removing the
gas and potential toxic combustion by-products from the turbine enclosure
following system actuation.
8.5.4.34 Total Flooding Water Mist Systems.
8.5.4.34.1 Where total flooding water mist systems are used, the system
should be installed in accordance with NFPA 750, Standard on Water Mist Fire
Protection Systems, and should be listed for the application. The system should
be installed in accordance with the manufacturer’s installation procedures.
8.5.4.34.2 The turbine or engine enclosure should be arranged for reduced
leakage by automatic closing of the doors, ventilation dampers, and automatic
shutdown of fans and other openings. Fuel valves should be arranged to close
automatically on system actuation.
8.5.4.34.3 The water (and air) supply should be sized to be capable of
providing protection for as long as the hazards of hot metal surfaces above the
autoignition temperature and uncontrolled combustible liquid flow exist
(consult manufacturer for cool down times). This has been shown to be 20
minutes for many areas, but can be substantially longer. This requirement can
be met by cycling the mist discharge provided this is included in the listing and
has shown to be effective in fire tests.
8.5.4.4.4 The system should be functionally tested at the completion of
commissioning activities and any time major maintenance is conducted on the
system to verify system integrity and flow of the nozzles.
8.5.4.45 Localized Extinguishing Systems.
8.5.4.45.1 Where units are not enclosed and a first level of protection is
desired that will operate before sprinklers, or where sprinklers are not installed,
a localized extinguishing system might be appropriate. Such a system should
be of an approved a listed local application type such as water mist, carbon
dioxide, or dry chemical, or other approved gaseous extinguishing system.
8.5.4.45.2 Discharge rates and duration of discharge should be such that
cooling and shutdown occurs to prevent reignition of the fire. System operation
should be arranged to close fuel valves.
8.5.4.45.3 The positioning of local application nozzles should be such that
maintenance access to the turbine or engine is maintained not obstructed.
8.5.4.56 High-Expansion Foam Systems. Where total flooding highexpansion foam systems are used for the CT or ICE enclosure where the
turbine is located, fire protection system operation should be arranged to close
the fuel valves.
8.5.5 Inlet Air System.
8.5.5.1* Air filters and evaporative coding cooling media should be of a type
that will not burn freely when exposed to fire. Cconstructed from less
flammable materials whenever practical. UL 900, Standard for Safety Test
Performance of Air Filters, can be used as guidance.
8.5.5.2 Manual fire-fighting equipment should be available to personnel
performing maintenance on air filters.
8.5.5.3 Access doors or hatches should be provided for manual fire fighting
on large air filter structures.
8.5.6 Generators.
  8.5.6.1 Hydrogen systems should comply with recommendations in 7.7.1 and
7.7.4.4.
8.5.6.2 Fire protection should be provided in accordance with 8.5.4 for
generator bearings and oil piping or any area where oil can flow, accumulate,
or spray.
8.5.6.3* Air-cooled generators should be tightly sealed against the ingress of
moisture in the event of discharge (accidental or otherwise) of a water spray
system. Sealing should be positive, such as by a gasket or grouting, all around
the generator housing.
8.5.7* Starting Equipment for CTs. When ICEs or torque converters are
used, Fire fire protection should be provided for the starting equipment on the
combustion turbine and its enclosure, based on consideration of the factors in
8.5.4.1.
8.6 Electrical Equipment.
  8.6.1 Control Enclosures. The size of the combustion turbine generator and
the site design determine whether control enclosures are provided. Control
enclosures normally are used in remote locations and are designed to be
unattended. Control enclosures contain turbine and generator control panels,
switchgear, batteries, relays, and indication gauges. Auxiliary electrical
equipment enclosures, where provided, normally contain static excitation
equipment, switchgear, current transformers, potential transformers, grounding
transformers, and other electrical equipment.
8.6.2 Auxiliary Electrical Equipment Enclosures. Auxiliary electrical
equipment enclosures, where provided, normally contain static excitation
equipment, switchgear, current transformers, potential transformers, grounding
transformers, and other electrical equipment.
8.6.3 2 A smoke detection system should be installed to provide early warning
andwith alarm functions in the event of an electrical fire within the
enclosureannunciation to a constantly attended location.
8.6.43 An automatic suppression system should be considered for the
enclosures.
8.7 Combined Cycle Units.
  8.7.1 Heat Recovery Steam Generators. Heat recovery steam generators
using supplemental firing should be designed and protected in accordance with
Section 7.5. (See NFPA 85, Boiler and Combustion Systems Hazards Code, for
additional requirements.)
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8.7.2 Steam Turbines. Steam turbines, generators, and their associated
hazards should be designed and protected in accordance with Section 7.7.
Annex A Explanatory Material
A.8.1.3 Although it is intended that these recommendations are to be applied
to fixed, non-residential ICEs only, larger portable units (often trailer mounted)
may include fire detection and suppression systems to limit damage from fire.
The recommendations of this chapter can be used as guidance for these units as
well.
A.8.5.1.4 Internal combustion electric plants do not normally use large
amounts of filter media and enclosure insulation.
A.8.5.1.3 In the event of a pipe failure, large amounts of oil or fuel could be
released and ignite on contact with hot metal parts. In addition to external fire
hazards, CTs are subject to explosions if flameout occurs and the fuel is not
shut off immediately, or if fuel is admitted to a hot engine and ignition does not
occur. Crankcase explosions in ICEs have caused large external fires.
A.8.5.2.1 When a flameout occurs, fuel valves should close as rapidly as
possible (preferably less than 1 second) to preclude the accumulation of
unburned fuel in the combustion chamber. Loss experience documents that
fires or explosions have occurred in systems where the fuel isolation was not
achieved within 3 seconds.
A.8.5.2.2 Monitors for parameters in 8.5.2.2(2) and 8.5.2.2(3) should have a
lower alarm point to alert operators of deteriorating operating conditions. See
ANSI B133.4, Gas Turbine Control and Protection Systems.
A.8.5.3.32 Internal combustion engines do not normally have any hydraulic
systems.
A.8.5.4 Fires in many combustibles will not be totally extinguished during the
gas discharge period.
   Where this recommended practice does not specify a holding time,
maintaining an extinguishing concentration beyond the end of the discharge
period can still be appropriate.
   Holding the design concentration can be accomplished by having an
enclosure that is tight enough to maintain this concentration for the necessary
duration. It can also be accomplished by extending the flooding discharge for a
longer period of time. For example, a 34 percent CO2 concentration is wanted
to be held for 3 minutes. The initial discharge would be 1 minute, but the
system is designed to keep the discharge going long enough that the resultant
buildup of CO2 gas concentration combined with the hazard leakage is such
that the hazard is still flooded to the 34 percent level at the end of the 3
minutes (or whatever holding time is appropriate).
Another method that has been done (but is not generally recommended) is,
where the system equipment permits, to open the gas discharge valve for the
designed initial discharge period to create a concentration that is higher than
needed, at which point the valve is closed and the gas concentration starts to
decay. Sometime later the valve is opened again to rebuild the gas level, with
the necessary cycling continuing so as to keep a gas concentration for however
long is required.
   However, most often the requirement for holding the extinguishing
concentration is met using a supplemental discharge that starts with the
flooding discharge but continues past the end of that discharge to the end of the
holding period. That discharge not only makes up for gas lost from the
enclosure during the holding time but also stirs the gas/air concentration within
the protected volume to prevent the development of an interface (created when
the heavier air/gas concentration leaks out and is replaced by lighter fresh air
that rises to the top of the hazard, creating a space at the top of the hazard with
less than the required gas concentration). An example of where this would be a
problem is an electrical room with electrical cabling near the ceiling.
   Having discussed the need for an extended gas concentration holding time
and several methods of providing same, we need to look at how to determine
the amount of that extended discharge.
   First of all it is very important that there be a full understanding of the
configuration of the hazard to determine if flooding is practical and, if so, what
the requirements are.
   An example: A project recently came to light where protection was required
for a room housing a large transformer. The proposed arrangement was for the
bus from the transformer to rise to supports from the ceiling, run to a wall, and
drop through a fire-resistive duct to a switchgear room below. The only
uncloseable opening in the transformer area was to be the open top of the duct,
which would make a flooding system of the transformer room doable.
However, when installed, the bus dropped straight down through a large hole in
the floor to an open area below, creating a totally different hazard.
   If the enclosure can be tested for integrity by a door fan test, this will give an
indication of the potential gas loss rate. However, this test only quantifies the
amount of opening, not the location of the opening. Low level openings are
bad, while opening above the height of the hazard protected in the enclosure
can actually be beneficial in a gas flooding situation. In addition, most of the
industrial applications of gas flooding systems do not lend themselves to this
type of a test.
   Records should be kept of the performance of all discharge tests as there
could be an opportunity to use a previous test on a similar hazard to determine
the amount of extended discharge needed on the new project.
   Also, experience can be taken advantage of, as follows:
   Example: A concentration is needed to be held for 20 minutes, and it is a
reasonably tight enclosure where losses of a percent or two per minute might

be expected (e.g., 40 percent over the 20 minutes). This information is the basis
of the preliminary design, and the gas requirements would be estimated
accordingly.
   Gas losses after a discharge are a function of the gas concentration used and
the size and location of the uncloseable openings, which can usually be
identified and located by a proper job site survey of an existing facility.
   Then there is a trade-off of the cost and suitability of sealing some or all of
the obvious openings vs. the cost of adding gas to the suppression system. But
it is important that when a system is installed, where an extended discharge is
required, there be added agent (or the provision to add agent) so that, when the
hazard is tested and it fails to hold concentration, there is not a major problem
in system adequacy.
   Note: NFPA 12, Standard on Carbon Dioxide Extinguishing Systems,
paragraph 4.4.3.3.4 requires that each CO2 system be given a full discharge
test unless waived by the authority having jurisdiction. Preliminary testing to
determine whether the concentration will hold or not is highly recommended if
there are questions in this regard.
Where gaseous agent systems of this type are quoted, it is common practice
for the supplier to identify how much leakage he has estimated and the basis of
his estimate. The supplier then identifies that it is the responsibility of others to
find and close the openings. It should also be recognized that the potential for
uncloseable openings increases over time as the facility or equipment used is
modified and maintained. Therefore, periodic retesting is recommended. Again,
it should be assumed that gas losses in the event of a discharge will be greater
and, hence, the system should be adequate to deal with these losses.
A.8.5.4.3 Fires involving only surface burning materials can often be
extinguished during the gas discharge period. However, where surface
temperatures of exposed equipment or installed components remain above the
ignition temperature of combustibles present beyond the end of the gas
discharge period, and/or where the protected enclosure is not tightly sealed, it
is necessary to consider this in the design of the protection system. The
common solution is by the addition of an extended gas discharge system to
supplement the initial gas flooding system.
The system designer requires, for each type of installation, information on
length of time required for “hot” components to cool after shutdown, plus
information on gas loss rate from the enclosure.
This information is often obtained by testing prototype units. The information
is the start of the proposed gas system design but does not guarantee that a
particular system of that type does not have greater gas loss potential. (See
Para.4.4.3.3.1.4 of NFPA12, Standard on Carbon Dioxide Extinguishing
Systems. which requires an inspection of each unit that could reveal gas loss
points not originally considered.)
   Recognizing this, NFPA 12 requires a full discharge test of each CO2 system
(Para 4.4.3.3.4.1) before being placed in service.
   Prudent gas system designs anticipate that over a span of time, an enclosure
is likely to develop more leakage points, thus making a system designed
without any factor of safety potentially prone to failure in the event of a system
discharge years after the original installation. Some systems require inspection
of storage and components after a number of years. These often require
de-pressurization of the CO2 supply. This can be an excellent opportunity to
discharge the system as a “test”, checking that the system still performs as
originally designed.
   Additionally, during major outages (such as casing removed) both the
enclosure and the suppression piping system will typically undergo some
degree of disassembly. Post reassembly, functional testing is essential to ensure
the system will operate as designed.
   Only a full discharge test will assure adequate concentration is achieved and
maintained after maintenance. Alternatively, “Door Fan” testing of an enclosure
can be used to verify the tightness of a protected enclosure following enclosure
maintenance if a baseline door fan test was conducted when the original
concentration test was performed. A door fan test does not verify the
suppression system integrity; a functional test is needed for that verification.
But most turbine and engine enclosures are not set up for this type testing. In
addition, the amount of potential loss openings can be identified in this way but
not necessarily the location of the openings. Location of gas loss points is as
important as is their size in enclosures protected with gas flooding systems.
   It is important that documentation as to the amount of gas loss that has been
designed into the system and how that has become a part of the design be
retained. Thus, there is a basis for determining the adequacy of the system after
years of service.
A.8.5.4.2.1 (2) Emergency power generation for facilities such as hospitals is
provided for life safety of persons who may be non-ambulatory. In such
situations, the need to provide an uninterrupted power supply for essential
services outweighs the desire to minimize damage to the unit and immediately
adjacent facilities.
A.8.5.4.2.23.3 Proper gaseous extinguishing system design dictates that the
design concentration be held in the compartment for the cooling time specified
in 8.5.4.2.2 to take place necessary to assure all exposed surfaces are below the
autoignition temperature (AIT) of combustibles within the protected space.
Aeroderivative units have a rapid cool down time due to their light weight
casings. Conversely, the soak time for larger turbines, which can have rundown
times exceeding 30 minutes require an appropriately selected concentration
hold time to assure risk of reigniting is mitigated.This time has been shown to
be around 20 minutes for many areas but can be substantially longer. It also has
been shown that the initial gas discharge will not hold for a 20-minute the cool
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Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-43 Log #31
Final Action: Accept
(8.5.5.1)
_______________________________________________________________
Submitter: Bob Eugene, Underwriters Laboratories Inc.
Recommendation: Revise text to read as follows:
   8.5.5.1 Air filters and evaporative coding media should be of a type that will
not burn freely when exposed to fire. ANSI/UL 900, Standard for Safety Test
Performance of Air Filters, can be used as guidance.
Substantiation: Add ANSI approval to UL 900.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-44 Log #CP14 Final Action: Accept
(Chapter 9)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Revise the following Sections of Chapter 9 as follows:
   In 9.1.2.3, revise last sentence as follows:
(For additional guidance, see 7.4.3.4.)
   Revise 9.1.4.3 as follows:
9.1.4.3 A regular program of housekeeping should be established to keep
concentrations of combustible material and combustible dust to a minimum.
Poor housekeeping increases fire frequency and results in larger fires.
   Add a new 9.1.5.5 and 9.1.5.6 as follows:
9.1.5.5* Automatic sprinkler protection should be provided in plastic ducts
over 12 in in diameter whether ducts are located inside or outside the tipping
building. Sprinklers should be spaced not more than 12 ft apart in horizontal
ducts and no more than 24 ft apart in vertical ducts. Water supply should be
adequate for a flow rate of 20 gpm per head.
   9.1.5.6 Automatic sprinklers should be corrosion resistant to withstand
corrosion from products of combustion, from combustion engine driven front
end loaders, and trash trucks.
  Revise the referenced Chapters in the first sentence of 9.2 as follows:
9.2 Application of Chapters 4 through 7 and 11, 15 and 16. The
recommendations contained in Chapters 4 through 7 and 11, 15 and 16 can
apply to alternative fuel-fired electric generating station units.
   Revise 9.4.3 as follows:
   9.4.3 Prevention of Fires and Explosions in RDF Units.
9.4.3.1 The process should be designed to minimize the production of dust.
Dust collected in a dust collection system, baghouse, or cyclone should be
discharged downstream of the collection system, back to the conveying system,
or back to the residue or waste stream. (For additional guidance, see 7.4.3.4.)
9.4.3.2* Radiation imaging equipment (e.g. X-Ray) should be considered as a
means to detect tanks or containers that could contain flammable materials. The
_______________________________________________________________
detection equipment should be arranged to monitor waste on the conveyor
850-41 Log #28
Final Action: Accept
before it enters the shredder. An image of what is seen in the waste is
(8.5.4.4.1)
transmitted to an operator. If a tank shaped object is observed the conveyor
_______________________________________________________________
should be stopped and the tank removed.
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
9.4.3.3 A combustible gas detection system should be considered as a
Recommendation: Revise text to read as follows:
   Where units are not enclosed and a first level of protection is desired that will supplemental explosion protection measure. Anticipated flammable vapors may
include a wide variety of flammable materials and selected gas detection device
operate before sprinklers, or where sprinklers are not installed, a localized
should take this into consideration.
extinguishing system might be appropriate. Such a system should be of an
  9.4.3.3.1 The location of sensors or sampling lines should be based on site
approved local application type such as water mist, compressed air foam,
carbon dioxide, dry chemical, or other approved gaseous extinguishing system. specific conditions including air flow rates through the shredder and associated
Substantiation: Compressed Air Foam Systems have been integrated under the components located upstream and downstream of the shredder.
   9.4.3.3.2 The combustible gas detection system should be arranged with alarm
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
annunciation at 25% of the calibrated lower explosive limit (LEL) and
3026593 is provided as supporting document for the above proposal.
interlocks at 50% of the LEL. Interlocks that should be considered include area
   Note: Supporting material is available for review at NFPA Headquarters.
evacuation, shutdown of shedder, associated conveyors & dust collection
Committee Meeting Action: Accept
systems and operation of fire or explosion suppression systems.
Number Eligible to Vote: 29
Revise 9.4.5 as follows:
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,   9.4.5 Explosion Suppression.
9.4.5.1 Explosion suppression systems should be considered for protection of
Strothers, T.
shredders. If such systems are selected, they should be designed and installed
_______________________________________________________________
by qualified individuals using listed components. See NFPA 69, Standard on
850-42 Log #29
Final Action: Accept
Explosion Prevention Systems and ASTM International E1248-90, Standard
(8.5.4.6 (New) )
Practice for Shredder Explosion Protection)
_______________________________________________________________
9.4.5.2 Explosion suppression system detectors and agent distribution should
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
cover the entire shredder volume and all contiguous areas, including inlet and
Recommendation: Add new text to read as follows:
discharge conveyors, reject chutes, and dust collection systems.
   8.5.4.6 Compressed Air Foam Systems. Where provided, compressed air
foam systems should be installed in accordance with the requirements of NFPA
11, Standard for Low-, Medium-, and High-Expansion Foam, 2005 edition.

down time period in most turbine or engine compartments. Therefore, the
designer should determine the level of an extended added discharge rate needed
that is necessary to maintain fire extinguishment agent concentration. This
extended discharge usually requires discharge testing to determine if design
concentrations can be maintained. Where gas concentrations cannot be
effectively maintained, an alternative system, such as a high-expansion foam or
water extinguishing system, can be desirable.
A.8.5.5.1 The use of less flammable filter / media in the CT air inlet is
recommended where not constrained by other engineering needs (such as
pressure loss across the elements) and cost considerations associated with
UL900 Class I (do not contribute fuel) versus Class II fire resistant elements.
A.8.5.6.3 The type of ICE powered generators used with internal combustion
engines is are normally provided with an open drip-proof enclosure. Shielding
might be appropriate with may be needed when a water based fire protection
system is used. that is, sprinklers or deluge.
A.8.5.7 Large internal combustions are started with compressed air from an
air receiver and do not require starting the engine.
Substantiation: Changes were made within the Chapter which add clarity to
requirements. Other changes were made which reflect the standard of care in
the industry. Editorial revisions were made as well.
Committee Meeting Action: Accept
   Revise entire Chapter.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-40 Log #27
Final Action: Reject
(8.4.3)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revise text to read as follows:
   Automatic water mist suppression systems should be installed in accordance
with their listing with respect to volume limitations, nozzle placement, and
discharge durations. Compressed Air Foam systems should be installed in
accordance with their listing with respect to nozzle placement and discharge
durations. The arrangement will depend on the type of systems and the hazard
protected. Thermal detection is recommended.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Reject
Committee Statement: The expected turbine rundown time can be as long as
20 minutes to 1 hour with continuation of oil flow which is longer than what
the system is designed to operate for.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
Comment on Affirmative:
   RISPOLI, R.: Rejection was based upon expected turbine rundown duration
and current system limitations. It also appears inconsistent with acceptance of
Proposals 850-41 (Log #28) and 850-42 (Log #29). This should be allowed as
an option for Chapter 8 Applications.
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   9.4.5.3* The explosion suppression system equipment and associated
mountings for explosion suppression system detectors should be inspected
periodically. Extinguisher and detector ports should be cleaned frequently to
ensure successful operation. Mountings, which include provisions for air
purges, pneumatic rodding, and manual cleanout, have been found to be
effective.
9.4.5.4 Pressure sensors should be located in areas of the shredder where they
will not be plugged. If there is a delay in operation of the suppression system
there could be an increase in pressure above what would be expected in an
unsuppressed explosion.
  Add Annex material as follows:
A.9.1.5.5. Duct systems may be used for odor control by exhausting air from
processing to the boiler. A fire in an unprotected plastic duct system could
result in a number of fires in different areas of the processing buildings
overtaxing the sprinkler system.
A.9.4.3.2 This is superior to methods relying on operators standing beside the
conveyor using rakes to identify tanks or other containers of flammable
materials. Several factors make this method less than effective: 1) speed of
conveyor- the faster the conveyor is moving the less chance operators have to
detect, 2) depth of trash on the conveyor, 3) concealment of tanks in other
waste (an example is a propane tank inside a mattress).
A.9.4.5.3 Automatic cleaning systems have not been practical. Manual
cleaning of at least once per work shift have been found necessary in several
facilities in order to be effective. Manual cleaning may also not be practical
since the shredder may be in continuous operation for several days.
Manufacturers have attempted to locate pressure sensors in areas where they
will not be plugged. If there is a delay in operation of the suppression system
there may be an increase in pressure above what would be expected in an
unsuppressed explosion.
Substantiation: Changes were made within the Chapter which add clarity to
requirements. Other changes were made which reflect the standard of care in
the industry. Editorial revisions were made as well.
Committee Meeting Action: Accept
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-45 Log #30
Final Action: Accept in Principle
(9.1.5.3)
_______________________________________________________________
Submitter: Raymond Quenneville, FireFlex Systems, Inc.
Recommendation: Revise text to read as follows:
   Hydraulic equipment, reservoirs, coolers, and associated oil-filled equipment
should be provided with automatic sprinkler, or water spray protection or
compressed air foam system. Sprinklers or spray nozzles should be over oilcontaining equipment and for 20 ft (6.1 m) beyond in all directions. A density
of 0.25 gpm/ft2 (10.2 mm/min) should be provided. Compressed Air Foam
systems shall be designed to provide discharge density in accordance with the
manufacturer’s listing but in no case less than 0.04 gpm/ft2 (1.63 mm/min) over
the protected area.
Substantiation: Compressed Air Foam Systems have been integrated under the
new Chapter 7 of NFPA-11 via TIA #05-1. The attached FM Approval Report
3026593 is provided as supporting document for the above proposal.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Accept in Principle
   Revise proposal as follows:
   Hydraulic equipment, reservoirs, coolers, and associated oil-filled equipment
should be provided with automatic sprinkler, or water spray protection or
compressed air foam system. Sprinklers or spray nozzles Protection should be
over oil-containing equipment and for 20 ft (6.1 m) beyond in all directions. A
density of 0.25 gpm/ft2 (10.2 mm/min) should be provided. Compressed Air
Foam systems shall be designed to provide discharge density in accordance
with the manufacturer’s listing but in no case less than 0.04 gpm/ft2 (1.63 mm/
min) over the protected area. Compressed Air Foam systems should be
designed to provide a density of 0.04 gpm/ft2 (1.63 mm/min) over the protected
area.
Committee Statement: Removes mandatory language and also provides
clarification of 20 ft coverage for all protection.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-46 Log #8
Final Action: Reject
(9.3.3.1 and 9.3.4)
_______________________________________________________________
Submitter: Denyse DuBrucq, AirWars Defense
Recommendation: Revise text to read as follows:
   9.3.3.1 used...Liquid nitrogen systems should be designed to implement purge
in 30 seconds with sufficient on-site stored liquid nitrogen to fill space twice.
   9.3.4 Periodic purging of dust buildup with nitrogen will also meet explosion
suppression requirements.
Substantiation: Allowing liquid nitrogen system for fires and explosive
environments.

Committee Meeting Action: Reject
Committee Statement: The proposal was unclear as to the change and the
content. The submitter is encouraged to submit a comment which clearly
provides a change in the document.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-47 Log #CP2
Final Action: Accept
(Chapter 10)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Add a new Chapter 10 entitled “Identification and
Protection of Hazards for Wind Turbine Generating Facilities.” Renumber
existing chapters accordingly.
   Chapter 10 Identification and Protection of Hazards for Wind Turbine
Generating Facilities
   10.1 General.
   10.1.1 Chapter 10 identifies fire and explosion hazards of wind turbine
electric generating units and associated wind generating facilities (Wind
Farms), and specifies recommended protection criteria.
   10.1.2 Most wind farms consist of a varied number of tower-mounted wind
turbine generators with electrical outputs tied together with the electrical power
voltage stepped up to match grid voltage. The particular design of the wind
turbine generators may vary as will that of the configuration of the power
output circuitry and components. Therefore, some recommendations might be
more suitable for one type of wind turbine or wind farm facility than another.
Many of the specific guidelines herein might require modification after due
consideration of all local factors involved. Given the geographical remoteness
of the typical wind farm, the emphasis of this guideline is on prevention of fire
by design with the addition of fire suppression equipment to be guided by the
results of the fire risk evaluation as well as a cost-benefit analysis to determine
the extent to which fire protection is justified.
   10.2 Application of Chapters 4 through 7, 15 and 16.
   The recommendations contained in Chapters 4 through 7, 15 and 16 can apply
to wind generating facilities. It is incumbent on the fire risk evaluation to
determine which recommendations apply to any specific wind generating
facility. This determination is done by evaluating the specific hazards that exist
in the facility and evaluating the level of acceptable risk for the facility. For
most wind generating facilities, it is expected that most of the
recommendations will apply although there may be particular wind turbines
and output circuit designs for which some of the recommendations will not
apply since the hazards described might not exist (e.g., no transformer in the
wind turbine nacelle).
   10.3 General Design and Equipment Arrangement.
   10.3.1 Adequate separation should be provided between the following as
determined by the fire risk evaluation:
   (1) Adjacent wind turbine units consistent with land and wind topography
constraints.
   (2) Adjacent structures or exposures, including transformers.
   (3) Adjacent properties (e.g., above-ground pipelines, tank farms, or natural
gas facilities that could present a severe exposure).
   10.3.2 Consideration should be given to equipment layout that is adjacent to
wind turbines and in line with the planes of the rotating blades and hub in
typical wind conditions that have a higher potential for damage from flying
debris (such as blade sections on overspeed or ice).
10.4 Unattended Facilities.
10.4.1 Most wind farms are typically located in remote areas and can be
expected to be unattended for long periods of time. They are normally
configured in such a manner that timely access to towers and nacelles is not
usually available. This situation presents special fire protection concerns
applicable to both on-shore and off-shore wind power generating facilities.
   10.4.2 Consideration should be given both to the delayed response time of
public fire-fighting personnel (which can be several hours) and to the lack of
personnel available to alert others to a fire condition.
   10.4.3 The fire risk evaluation should address delayed response, lack of
communication, and lack of access. The evaluation can establish the need to
provide additional fire protection measures to prevent a major fire spread prior
to the arrival of fire-fighting personnel.
   10.4.4 Remote annunciation of fire-signaling systems to one or more
constantly attended locations is critical for emergency response. The location
and design of fire-signaling systems and their interfaces with wind generating
facility control and information systems should be considered.
   10.4.5 It is important that the responding public fire-fighting forces be
familiar with access to and movement around the wind generating facility site
as well specific hazards with respect to the wind turbines and the power output
scheme. This coordinating effort should be reflected in the wind farm fire
emergency plan.
   10.5 Wind Generating Facilities.
   10.5.1 General.
   10.5.1.1 The installation and operation of wind turbine generating facilities
should be in accordance with standard practices of the industry, except as
modified by Section 10.5.
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10.5.1.2* Site-specific considerations or a manufacturer’s typical layout will
govern wind turbine generating facility design. This will include the wind
turbine design, tower design and heights, tower foundations, power output and
load control circuitry. This will dictate how many separate structures or
enclosures will be provided in addition to the wind turbine towers. The wind
turbines and associated towers are commonly installed in multiple rows or long
strings depending on the land and wind topography.
   10.5.1.3 In the event of a problem with a wind turbine generator, automatic
shutdowns should be provided that result in stopping of shaft rotation, braking,
and isolation of electrical power to the tower and nacelle. Different methods of
equipment shutdown and isolation, operating independently, should be
provided. These can include blade pitch control and/or hydraulic braking as
well as power isolation in concert with electronic control termination.
   10.5.2 Prevention of Fires in Wind Turbine Generating Facilities.
10.5.2.1 In general, the principles outlined in NFPA 30, Flammable and
Combustible Liquids Code should be applied to gear boxes and lubricating oil
sumps, pumps, coolers, filters, and associated piping. As a minimum, piping
systems supplying flammable and combustible liquids should be designed to
minimize hydraulic and lubricating oil piping failures as follows:
  (1) If rigid metal piping is used, it should be designed with freedom to deflect
with the gearbox, in any direction, at the interface with the gearbox. This
recommendation also should apply to hydraulic lines that are connected to
accessory gearboxes or actuators mounted directly in the nacelle. Properly
designed metallic hose is an alternative for hydraulic and lube oil lines in high
vibration areas to allow relative motion between rigid pipe supply lines and
manifolds, and at the points of entry at the gearbox and generator interfaces.
(2) Rigid piping connected directly to the gearbox should be supported such
that failures will not occur due to the natural frequency of the piping coinciding
with the rotational speed of the gearbox, drive shaft and hub, and generator.
Care should be taken in the design of pipe supports to avoid vibrations induced
by other equipment that can excite its natural frequency.
   (3) Welded pipe joints are preferred. Threaded couplings and flange bolts in
oil piping should be assembled using a torque wrench and torqued to the
manufacturer’s requirements. Threaded fittings should have a positive locking
device to prevent unscrewing.
   (4) Instrumentation tubing, piping, and gauges should be protected from
accidental mechanical damage. Sight glasses should be listed.
   (5) Lubricating oil lines should use “guarded” pipe construction with the
pressure feed line located inside the return line. Where guarded pipe
construction is not used, piping sleeves should be used to reduce the possibility
of oil atomization. All mechanical connections should be guarded.
   (6) Containment and drainage should be provided so as to minimize the
spread of oil within the nacelle or externally, posing a risk to equipment or
personnel below.
   (7) Fluid piping should be routed below all electrical equipment to preclude
leaked fluid dripping on the equipment.
   10.5.2.2 For wind turbine generators, the following monitors and/or trip
functions should be provided to safely monitor the operation of wind turbine
generators and initiate a safe shutdown of abnormal operating conditions or
parameters:
   (1) Grid disturbance
   (2) Yaw errors or limits
   (3) Braking issues
   (4) Abnormal vibration
   (5) Overspeed (including wind conditions)
   (6) Temperature faults
   (7) Oil condition (gearbox/lubrication and hydraulic)
   (8) Motor protection
   (9) Loss of communication between modules or with control center
   (10) Blade angles and battery status
   10.5.2.3 For gearbox lubrication, a listed fire-resistant fluid should be
considered. System designs should reflect a design objective to minimize the
amount of oil needed and the amount of piping and associated components
outside of the gearbox.
   10.5.2.4 Hydraulic control systems should use a listed fire-resistive hydraulic
fluid. System designs should reflect a design objective to minimize the amount
of hydraulic fluid needed and the amount of piping and associated components
required.
   10.5.2.5 Electrical power delivery and control systems as well as
communications systems, including cabling, wiring, insulation, fans/motors,
and cabinetry, should meet the applicable industry design standards for the use
intended and duty cycle specified. Such standards should be applied to systems
within the nacelle and tower as well as those associated with moving power
from the wind turbine units to the grid. As such, this includes power cables and
lines, transformers, and power conditioning systems and/or components.
   (1) Electrical equipment faults are the most likely source of ignition for
combustible materials. Electrical equipment should consist of listed arc
resistant switchgear.
   10.5.2.6 Transformers are used to step-up the electrical power generated by
the generator in the nacelle. These transformers may be located in the nacelle,
in the tower, or on pads near the base of the tower. The plant design should
include features that address the exposures posed by such transformers and, if
the transformers are not dry type or filled with a listed less-flammable fluid
insulating oil, take into account transformer location, containment of oil,
spacing from other objects including the tower, and the use of barriers and

fixed protection. The same principles should be applied to the step-up
transformers used to connect a wind farm to the grid. The step-up transformer
installations should reflect a proper evaluation of the exposure created with
respect to other transformers as well as wind farm support structures.
Appropriate physical separation should be observed or barrier walls should be
erected where necessary to control such exposures.
   10.5.2.7 Batteries are frequently employed to provide back-up power in the
nacelle and hub of a wind turbine proper, and other support structures (e.g.,
control rooms, etc.). Batteries should be provided adequate ventilation and kept
clean.
   10.5.2.8 Special-purpose electrical heaters may be used in wind turbine
nacelles to provide for oil sump and space heating. These heaters should listed
for the type of use in which they are employed.
   10.5.2.9 Lightning protection for blades, nacelles, towers, power lines,
transformers, and support structures should be provided in accordance with
International Electrotechnical Commission (IEC) 61400-24
   10.5.2.10 Materials of construction should be non-combustible or lessflammable materials whenever possible. Such principles should be applied to
nacelles, towers, O&M/control buildings, and other support structures such as
relay houses, switchyard control buildings, and power conditioning buildings.
   10.5.2.11 High speed brakes (if used) can create a large quantity of sparks.
The use of shield(s) should be considered to isolate these sparks from
combustible equipment components and locations where leaked combustible
fluids can accumulate
   10.5.3 Fire Protection for Wind Generating Facilities.
   10.5.3.1 General.
   10.5.3.1.1 Determination of the need for fire detection / suppression for wind
generating facilities should be based on the facility design and layout including
specific equipment and components used in producing power within the
facility. This will require separate fire risk evaluations of the wind turbine and
tower as well as power delivery and control circuits. In addition, consideration
should be given to the consequences of loss of a wind turbine unit or multiple
units as well as the vulnerability of adjacent structures and equipment to
damage.
   10.5.3.1.2 A fire detection system that activates alarms at a constantly
attended location or on remote operator circuits be provided. This applies to
nacelles and electrical equipment enclosures and buildings.
   10.5.3.1.3 Due to the remote location of the majority of on-shore wind
generating facilities and the lack of abundant water supplies, the use of waterbased fire protection systems is unlikely. For off-shore facilities, the same is
true as the construction of pumping and fire water distribution systems would
be cost prohibitive. If the design of a particular facility does, however, permit
the use of water suppression systems, these systems should follow the general
recommendations in Chapter 7.
   10.5.3.2 Total Flooding Gaseous Systems.
   10.5.3.2.1 Where total flooding gaseous systems are used, electrical
enclosures, cabinets, or buildings should be arranged for minimum leakage by
automatic closing of ventilation dampers and doors, as applicable, and
automatic shutdown of fans.
   10.5.3.2.2* Maintenance and inspection of total flooding gaseous agent
systems and interlocked equipment is critical.
   10.5.3.2.3 For electrical enclosures or cabinetry located in buildings or other
such structures, provisions should be addressed for safely removing the gas and
potential toxic combustion by-products from these structures following system
actuation.
   10.5.3.3 Total Flooding Water Mist Systems.
   10.5.3.3.1 Where total flooding water mist systems are used, the system
should be installed in accordance with NFPA 750, Standard on Water Mist Fire
Protection Systems, and should be listed for the application. The system should
be installed in accordance with the manufacturer’s installation procedures.
   10.5.3.3.2 Electrical enclosures, cabinets, and buildings should be arranged
for reduced leakage by automatic closing of doors, ventilation dampers, and
automatic shutdown of fans.
   10.5.3.3.3 The water (and agent) supply should be sized to be capable of
providing protection for as long as the hazards above the auto-ignition
temperature exist. The system should be listed and sized for the application.
   10.5.3.4 Compressed Air Foam Systems
   10.5.3.4.1 Where compressed air foam systems are used, the system should
be installed in accordance with NFPA 11, Standard for Low-, Medium-, and
High-Expansion Foam, and should be listed for the application. The system
should be installed in accordance with the manufacturer’s installation
procedures.
   10.5.3.4.2 The water (and agent) supply should be sized to be capable of
providing protection for as long as the hazards above the auto-ignition
temperature exist. The system should be listed and sized for the application.
   10.5.3.5 Nacelle Fire Protection
   10.5.3.5.1 The need for automatic fixed fire protection within the nacelle of a
wind turbine generator should be based on the Fire Risk Evaluation. Fire
suppression within sealed electrical enclosures and cabinets is discussed in
Section 10.5.3.2 and 10.5.3.3. A local application system is more appropriate
for unsealed electrical enclosures and cabinets within the nacelle and tower.
Likewise, a local application extinguishing system may be appropriate for the
gearbox lubrication system or hydraulic control system. If used, fire
suppression capability should be provided for oil piping or any area where oil
can flow, accumulate, or spray. Fire extinguishing systems, where provided for
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hydraulic control equipment, should include protection of reservoirs, pumps,
accumulators, piping, and actuating systems. Listed systems should be used.
   10.5.3.5.2* Discharge rates and duration should be such that cooling and
shutdown occurs to prevent re-ignition of the fire. System operation should be
arranged to coincide with automatic shutdown of the wind turbine.
   10.5.3.5.3 The positioning of local application nozzles should be such that
maintenance access to the wind turbine components within the nacelle is
maintained.
   10.6 Electrical Equipment Enclosures and Buildings.
   10.6.1 The size and complexity of the wind generating facility site will
determine what, if any, control enclosures are provided. Control enclosures are
typically used for power conditioning and grid stability equipment and are
designed to be unattended. This type of enclosure contains control panels,
switchgear, batteries, relays, rectifiers, and electronic switching circuits.
   10.6.2* Auxiliary electrical equipment enclosures, where provided, may
contain excitation equipment, switchgear, current transformers, potential
transformers, grounding transformers, and other electrical equipment.
   10.6.3 A smoke detection system should be installed to provide early warning
and alarm functions in the event of an electrical fire within the enclosure.
   10.6.4 An automatic suppression system should be considered for the
enclosures.
   Annex Material
   A.10.5.1.2 The wind turbine generators are typically supplied as a packaged
unit with blades and hub mounted to a shaft that turns a gearbox and generator,
all of which are installed within a nacelle that is, in turn, placed at the top of
the wind turbine tower. The nacelle and a tubular tower form an all-weather
housing. In addition to weather protection, the nacelles are designed to provide
thermal and acoustical insulation.
   Control cabinetry may be mounted in the nacelle, tower, or within a pad
mounted enclosure located adjacent to the tower or a combination of these.
Power developed by the generator is routed through cabling down the tower
and then onward to join in parallel the outputs of other units before power
conditioning is applied and the facility’s power output voltage is stepped up for
use on the grid. For large wind farms, power conditioning (i.e. harmonics,
reactive and real power controls) is done in the power electronic module
located at each individual wind turbine. Large wind farms have a significant
effect on the stability of the power grid, so the wind turbine generator is
required to exhibit voltage, power and frequency stability at the generator
terminal similar to conventional generators.
   The wind turbine tower foundation may include a concrete or steel vault
through which power and control cabling is routed. Power conditioning needs
and voltage step-up requirements will dictate what other structures or
enclosures may be needed.
   The major fire hazards associated with wind farms are as follows:
   (1) Flammable and combustible liquids
   (2) Electrical components and wiring
   (3) Combustible materials of construction
In the event of a pipe or fitting failure within the nacelle, significant amounts
of oil could be released and ignite. In addition, faults in electrical cabinetry and
cabling and transformers in the nacelle or tower could result in fires.
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Figure A.10.5.1.2.1 – Typical Wind Turbine components (courtesy of U.S.
DOE Energy Efficiency and Renewable Energy (EERE))

Anemometer:
   Measures the wind speed and transmits wind speed data to the controller.
   Blades:
   Most turbines have either two or three blades. Wind blowing over the blades
causes the blades to “lift” and rotate.
   Brake:
   A disc brake, which can be applied mechanically, electrically, or
hydraulically to stop the rotor in emergencies.
   Controller:
   The controller starts up the machine at wind speeds of about 8 to 16 miles
per hour (mph) and shuts off the machine at about 55 mph. Turbines do not
operate at wind speeds above about 55 mph because they might be damaged by
the high winds.
   Gear box:
   Gears connect the low-speed shaft to the high-speed shaft and increase the
rotational speeds from about 30 to 60 rotations per minute (rpm) to about
1000 to 1800 rpm, the rotational speed required by most generators to produce
electricity. The gear box is a costly (and heavy) part of the wind turbine
and engineers are exploring “direct-drive” generators that operate at lower
rotational speeds and don’t need gear boxes.
   Generator:
   Usually an off-the-shelf induction generator that produces 60-cycle AC
electricity.
   High-speed shaft:
   Drives the generator.
   Low-speed shaft:
   The rotor turns the low-speed shaft at about 30 to 60 rotations per minute.
   Nacelle:
   The nacelle sits atop the tower and contains the gear box, low- and highspeed shafts, generator, controller, and brake. Some nacelles are large enough
for a helicopter to land on.
   Pitch:
   Blades are turned, or pitched, out of the wind to control the rotor speed and
keep the rotor from turning in winds that are too high or too low to produce
electricity.
   Rotor:
   The blades and the hub together are called the rotor.
   Tower:
   Towers are made from tubular steel (shown here), concrete, or steel lattice.
Because wind speed increases with height, taller towers enable turbines to
capture more energy and generate more electricity.
   Wind direction:
   This is an “upwind” turbine, so-called because it operates facing into the
wind. Other turbines are designed to run “downwind,” facing away from the
wind.
   Wind vane:
   Measures wind direction and communicates with the yaw drive to orient the
turbine properly with respect to the wind.
   Yaw drive:
   Upwind turbines face into the wind; the yaw drive is used to keep the rotor
facing into the wind as the wind direction changes. Downwind turbines don’t
require a yaw drive, the wind blows the rotor downwind.
   Yaw motor:
   Powers the yaw drive.
(See Figure A.10.5.1.2.2 on next page.)
   A.10.5.3.2.2 The integrity of the enclosure to be flooded and the interlocks
between the two should be maintained. The enclosure’s integrity should be
verified whenever it has been disassembled or modified. However, the
enclosure integrity should be verified by a door fan test or other means of
detecting leakage. The test should be conducted at least every 5 years.
   A.10.5.3.5.2 The duration that fire suppression is maintained should be
sufficient to span the particular Wind Turbine shutdown and cool down times
as determined by the manufacturer.
   A.10.6.2 Provision of a separate excitation system is rare. For many wind
farm generators, double fed induction generators are used. Here, the excitation
source is from the grid and there is no separate excitation source. Where
synchronous generators are used, permanent magnets may by used to avoid
having a separate excitation source.
Substantiation: The new proposed Chapter will address Identification and
Protection of Hazards for Wind Turbine Generating Facilities.
Committee Meeting Action: Accept
Committee Statement: See Proposal 850-4 (Log # CP20) for additional
Chapter organization clarification.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
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Figure A.10.5.1.2.2 Typical Wind Farm Facility Components
_______________________________________________________________
850-48 Log #CP16 Final Action: Accept
(Chapter 10)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Revise entire existing Chapter 10 and move to Chapter 14.
Chapter 10
  High Voltage Direct Current (HVDC) Converter Stations
10.1 General. Chapter 10 identifies the fire hazards and specifies
recommended protection criteria for high voltage direct current (HVDC)
converter stations which includes both alternating and direct current converters,
and static var compensator/ static var generator (SVC/SVG) facilities and
variable frequency transformers (VFTs).
10.2 Application of Chapters 4 through 7 and 11, 15 and 16. The
recommendations contained in Chapters 4 through 7 and 11, 15 and 16 can
apply to HVDC converter stations and SVC/SVG. It is incumbent upon the fire
risk evaluation to determine which recommendations apply to any specific
HVDC or SVC/SVG facility. This determination is done by evaluating the
specific hazards that exist in the facility and determining the level of acceptable
risk for the facility. It is expected that most of the recommendations will apply
to all HVDC and, SVC/SVG, and VFT facilities.
10.3 HVDC Converter Stations.
10.3.1 General.
  10.3.1.1 Section 10.3 identifies fire hazards that are associated with the
operation of HVDC and AC converter stations, SVC/SVG facilities, and VFTs.
Conditions that could cause a fire in high voltage converter equipment include
the following:
   (1) Loose electrical connections
   (2) Electrical insulations or resistance breakdowns
   (3) Overheated components
   (4) Water leakage or intrusion (e.g., cooling system malfunction, roof leak)
   (5) Foreign objects (e.g., tools, metal scrap, rubbish, vermin)
10.3.1.2 The hazards that could present a fire risk at a HVDC converter
stations include the following:
(1) Converter valve assemblies
(2) Valve base electronics and thyristor fault monitoring controls
(3) Thyristor switched capacitors (TSC) control equipment
(4) Thyristor controlled reactor (TCR) control equipment
(5) VFT DC Drive
(3) (6) Oil-filled wall bushings
(4) (7) Capacitors containing combustible dielectric fluid or polymers
(2) (8) Transformers
(9) Station service and auxiliary high voltage equipment

10.3.2 Plant Arrangement.
  10.3.2.1* Each thyristor valve hall, and TSC/TCR valve hall and VFT hall
should be a separate fire area. Each valve hall should be separated from
adjacent fire areas by fire area boundaries in accordance with 5.2.1.3. Unless
consideration of the factors of 5.2.1.2 indicates otherwise, it is recommended
that fire area boundaries be provided (see Figure 10.3.2.1) to separate the
following:
(1) Service building
  (2) Main control room
  (3) Valve electronics rooms
(4) Valve control and pole control equipment room
(5) VFT Rotating Transformers
  (6) Human machine interface (HMI) controls room.
(4) (7) HVAC equipment rooms
(5) (8) Relay room, SCADA room, and remote terminal unit room (RTU)
(9) Control Equipment room
(10) Electrical Equipment/Switchgear room
(11) 125/250 V DC control relay room
(12) Cable tunnel/vault/room(s)
Figure 10.3.2.1, Typical Fire Area Separations for HV Converter Stations
(Figure stays the same, only title changes)
10.3.2.2 Converter valves and associated support equipment should use
noncombustible or limited combustible materials. Where noncombustible or
limited combustible materials are not used, fire-retardant separation barriers
should be installed between the following equipment areas:
   (1) Valve tier levels, by adding to the bottom tray on each level
   (2) Valve modules, by adding to the side of each tray section
   (3) Grading capacitors, snubber circuits, and power supplies
10.3.2.3 Smoke or heat vents should be considered in accordance with 5.5.1.
10.3.2.4 Heating, ventilating, and air-conditioning (HVAC) systems for the
valve hall should be provided with fire/smoke dampers arranged to shut down
to preclude the entry of smoke from sources outside of the valve hall structure.
A separate dedicated HVAC and smoke management systems should serve each
valve hall.
10.3.2.5 Outdoor converter transformers and oil-filled smoothing reactor(s)
should be arranged in accordance with 5.2.3 5.2.4 and 5.6.6
10.3.2.6 Drainage provisions should be provided for indoor and outdoor oilfilled wall bushings. Drainage should be arranged in accordance with Section
5.6. Indoor oil-filled wall bushings should be provided with means to prevent
the spread of oil to adjacent equipment. Where the converter bushings penetrate
the valve hall, provisions should be made to prevent the oil contents of the
transformer from entering the valve hall.
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10.3.2.7 Mercury arc converters should be arranged to minimize the effects of
hazardous material spill or airborne contamination from mercury that could
impede fire-fighting efforts and restoration activities.
10.3.3 Fire Prevention.
10.3.3.1 An emergency communication system should be provided throughout
the station to expedite assistance in the event of fire.
10.3.3.2 A fire emergency plan should be implemented in accordance with
4.4.4.
10.3.3.3 A regular housekeeping program should be established to maintain
combustible and other materials in designated storage areas. Periodic cleaning
of the valve and the valve hall structure should be performed in accordance
with the manufacturer’s instructions for maintaining clean equipment and
building environment.
10.3.3.4* Operational experience has demonstrated that operators and other
plant personnel have been key factors in the detection of fires and unsafe
conditions. It is important that all personnel be properly trained to observe and
react appropriately to any potential fire situation.
Where stations are attended, control room operator fire emergency training
should include, but not be limited to, the following:
   (1) Station emergency grounding procedures
   (2) Valve hall clearance procedures
   (3) Electrical equipment isolation
   (4) Timely communication of all fire events to the responding fire brigade
and the fire department
10.3.3.4.1 Where stations are operated remotely operators should be trained in
items 3) and 4). Responding personnel should be trained in items 1), and 2).
10.3.4 Fire Protection.
10.3.4.1 Hose stations designed in accordance with NFPA 14, Standard for
the Installation of standpipe and Hose Systems, should be located throughout
the converter station.
10.3.4.2 Oil filled wall bushings should be protected with automatic fire
suppression system(s). The fire suppression system design should ensure that
the fire suppression agent does not affect the converter valve, the arresters, or
other energized electrical equipment.
10.3.4.3 Dry type AC/DC wall bushings, which do not necessitate fire diction
or suppression systems, should be considered to eliminate the fire risk
associated with oil-filled equipment.
10.3.4.4 Auxiliary equipment areas and other structures should be protected
with automatic protection systems in accordance with Sections 7.8 and 7.9.
Converter transformers should be protected in accordance with 7.8.7.
10.3.4.5* The valve hall should be provided with a Very Early Warning Fire
Detection (VEWFD) system. Consideration should also be given to providing a
second reliable fire detection system such as ionization, photo-electric,
projected beam, flame detection, or video cameras. The interlock of VEWFD
and the redundant fire detection system should be considered to initiate a fastswitch-off or emergency-switch-off of the respective valve group, TSC and
TCR valves.
10.3.4.6 For the protection of the converter station equipment and the
building, water-based or gaseous agent suppression systems should be
considered. The type and design of the suppression systems should be reviewed
in consultation with the valve equipment manufacturer.
10.3.4.7 Emergency preplanning for fire brigade and fire department should
include
manual firefighting equipment utilization and deployment training.
10.3.4.8 Dry type capacitors or capacitors filled with a less flammable liquid
should be considered to minimize the fire risk associated with oil filled
equipment.
  10.3.4.9 Air core reactors should be considered as an alternative to oil filled
reactors to eliminate the fire risk associated with oil filled equipment.
Annex Chapter 10
  A.10.3.2.1 If the Relay, SCADA, or RTU equipment is located in the main
control room, fire partition barriers are not required for this equipment (See
Figure 10.3.2.1).
A.10.3.3.4 Experience has demonstrated that operators and other plant
personnel have been key factors in the detection of fires and unsafe conditions.
It is important that all personnel be properly trained to observe and react
appropriately to any potential fire situation.
Control room operator fire emergency training should include, but not be
limited to, the following:
   (1) Station emergency grounding procedures
   (2) Valve hall clearance procedures
   (3) Electrical equipment isolation
   (4) Timely communication of all fire events to the responding fire brigade
and the fire department
A.10.3.4.5 Detectors used to accomplish VEWFD are listed as being capable
of providing alarm initiation at threshold levels more sensitive than
conventional smoke detectors. VEWFD can be accomplished using air
sampling or spot detection equipment. Smoke detection that detects products of
combustion below 0.5% per foot obscuration (generally from.003 to 0.2% per
foot obscuration) are considered as VEWFD. The object is to detect
smoldering or off-gassing typically generated from an overheating condition or
from low energy fires. To achieve VEWFD, it is sometimes necessary to
decrease the spacing of the sensing elements. In addition to area detection,
sensing elements should be placed to monitor return air from the space being
protected.

   Conventional (or standard) smoke detectors commonly have a default setting
from 2.5 - 2.8% per foot obscuration. Listing allows them a range of between
0.5% and 4.0% per foot obscuration.
Substantiation: Changes were made within the Chapter which add clarity to
requirements. Other changes were made which reflect the standard of care in
the industry. Editorial revisions were made as well.
Committee Meeting Action: Accept
Committee Statement: See also Proposal 850- (Log #CP20) for Chapter
organization clarification.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-49 Log #CP3
Final Action: Accept
(Chapter 11)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Add a new Chapter 11 entitled “Solar Thermal Power
Generation.” Renumber chapters accordingly.
   Chapter 11 Solar Thermal Power Generation
   11.1* General. Chapter S covers fire hazards associated with solar thermal
generating stations. The process used in current commercial applications
typically involves heating heat transfer fluid (HTF) in solar fields and using
this fluid to generate steam to drive a steam turbine generator.
   11.2 Application of Chapters 4 through 7, 15 and 16
   11.2.1 The recommendations contained in Chapters 4 through 7, 15 and 16
apply. It is incumbent on the fire risk evaluation to determine which
recommendations apply to any specific facility. This determination is done by
evaluating the specific hazards that exist in the facility and evaluating the level
of acceptable risk for the facility. The following paragraphs provide
recommendations that are beyond the scope of other chapters in this
Recommended Practice.
   11.3* Risk Considerations
   11.3.1 The major hazards associated with solar generating plants are as
follows:
   (1) Release of large quantities of combustible HTF,
   (2) Shielded fires involving large quantities of HTF in heater
   (3) Lubricating and control oil fires
   (4) Switchgear and cable fires
  11.3.2 Determination should be made with regard to damage that would be
caused by a release of HTF. Spacing and design of critical equipment and
structures should be such so as to limit damage in event of a fire exposure in
both the solar field and power generation areas.
  11.4 Heat Transfer Fluid (HTF)
  11.4.1 Pumps and Piping
  11.4.1.1* ANSI/ASME codes B31.1 “ASME Code for Power Piping” should
be followed in the design of HTF piping systems. Piping and fittings should be
properly designed to resist an exposure fire until protection can be achieved by
water spray. To reduce possible sources of leaks, consider use of rotating-balljoint-type connections instead of flexible hose connections in areas such as the
HTF loop connection of adjacent solar collector assemblies. Gaskets, and seals
should be compatible with HTF. Flanges and piping connections on HTF
systems should have guards.
  11.4.1.2 Piping and components containing and using HTF should be located
outside.
  11.4.1.3 Provide pressure monitoring with alarm to a constantly attended area
upstream of the HTF heat exchanger and on each HTF loop. Interlocks should
be provided to shutdown pumps or isolate a loop in the event of pressure drop.
11.4.1.4 Consideration should be given to the use of remotely operated
emergency isolation valve(s) in the piping arrangement to reduce the volume of
flammable fluid released. Actuators for remotely operated emergency isolation
valves should be controlled pneumatically, electrically, or both.
(1) Pneumatic operation is preferred. This method provides “fail safe
valve(s)” that close on loss of instrument air or electrical power. If pneumatic
power is required to close the valve(s), the air lines and fittings should be of
stainless steel construction.
   (2) Electrically operated valves and associated cabling should be provided
with fireproofing allowing cable to remain in service when exposed to a
30-minute UL 1709 time-temperature exposure. Cable for valves which fail in
the closed position on loss of power need not be fireproofed.
   (3) Remote actuation controls or devices should be located in a constantly
attended control room. If not they should be at least 50 feet from anticipated
leak points.
  11.4.1.5 Provide a means to direct leaking HTF away from important
equipment and structures. Sloping the ground to channel leaking HTF to safe
areas and curbs to prevent flow towards equipment can be used.
  11.4.1.6 Stone or crushed rock surfaces may be an effective fire control
measure near high value or critical process equipment (see Section 5.6.6).
  11.4.1.7 HTF piping and component relief valves should discharge at a
location that will limit fire exposure to critical equipment.
  11.4.1.8 HTF piping should be insulated or routed away from combustible
materials.
  11.4.1.9 Consider use of double mechanical seals on pumps to reduce
potential sources of leaks.
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   11.4.2 HTF Heater Protection
   11.4.2.1 An emergency dump system should be provided to carry HTF to a
safe location.
   11.4.2.2 An internal fixed fire extinguishing system should be provided for
the heater.
   11.4.2.3 Burner front fire protection systems should be provided (see Section
7.5.1).
   11.4.2.4 A means should be provided to identify tube rupture and valving
should be provided to isolate the tube or the header supplying HTF to the tube
where a significant gravity flow could occur.
   11.4.2.5 The fuel supply to the heater should be capable of being remotely
shut off or isolated through action taken in the control room or a constantly
attended area.
   11.4.2.6 Controls and instrumentation safeguards should be provided for
heaters as identified in NFPA 86 and the equipment manufacturer’s
recommendations. Consideration should be given to include monitoring,
alarms and/or automatic shutdown for the following conditions.
    a) Low HTF flow
    b) High HTF outlet temperature
    c) Low fuel gas pressure or low liquid fuel flow
    d) Flame failure
    e) High exhaust stack temperature
11.5 Fire Protection
  11.5.1 Protect supports for steam generator heat exchangers, HTF heaters, and
other equipment containing liquid hydrocarbon holdup to prevent structural
collapse of these units in event of a pool fire. In addition consider protection
for supports for adjacent critical equipment, such as pipe supports, within 20 to
40 ft depending on the Fire Hazard Analysis. Protect structural supports with
either of the following:
   a) A two-hour fire resistance rating when tested by the UL 1709 timetemperature exposure. If a coating is used for outdoor applications, it should be
acceptable for outdoor use.
   b) Water spray protection in accordance with NFPA 15.
11.5.2 Equipment such as HTF pumps, surge tank areas, steam generator heat
exchanger areas, HTF ullage equipment, etc. and ground area where HTF fluid
could spray, flow, or accumulate should be protected by automatic water-based
or foam fire protection systems.
11.5.3 Hydrants should be placed strategically about the solar field so as to
provide coverage of all HTF piping associated with solar collection assemblies
and HTF supply and distribution piping. This will help in early manual fire
fighting and exposure control.
  11.5.4 An automatic listed fire protection system should be provided for the
following areas based on the Fire Hazard Analysis. Where the hazard is lube oil
or hydraulic oil, a listed fire-resistant fluid is an acceptable alternative to fixed
fire protection:
   1) Lubrication systems
   2) Hydraulic control systems
   3) Electrical equipment rooms including control, computer, communications,
cable trays, and tunnels should be protected in accordance with Chapter 7.
   Annex Material
   A.11.1 Solar Plants. Solar plants use the energy of the sun to produce the
heat necessary to generate steam that will, in turn, be used in a steam turbine
generator as part of a Rankine cycle similar to that employed in fossil fuel fired
steam plants.
   The process most commonly used in current commercial applications of solar
generating technology involves the heating of heat transfer fluid (HTF) in the
solar fields to temperatures above 700°F. The HTF is heated in a network of
stainless steel tubes that are located at the focal point of the solar collection
assemblies (SCAs). The SCAs consist of individually curved mirrors mounted
on a steel truss frame and arranged in a parabolic shape. Each SCA may be as
long as 80 feet and up to 20-feet wide. There can be several hundred SCAs in a
given solar field which are typically arranged in quadrants, with aisles between
them.
   The SCA mirrors are computer-controlled. Each SCA has a solar sensor and
an inclinometer. Computers in the control room calculate the angle of the sun,
which is then relayed to the SCA controllers. These, in turn, adjust the position
of the SCAs to match that of the sun and automatically track the sun as it
moves across the sky in a westerly direction.
   The HTF heating tubes are surrounded by a glass envelope with a vacuum in
the interstitial space. The fluid is moved through a given field by HTF pumps
which bring the heated fluid to the power plant where, in steam generators
(heat exchangers with the HTF on the primary side and water/steam on the
secondary side), the hot fluid then flashes water to steam. The steam is then
used to drive one or more steam turbine generators. Other than the
aforementioned heat exchangers, the steam side is similar to most traditional
steam turbine generator installations.
   To augment the heating of the HTF, each solar generating unit is typically
provided with auxiliary natural gas-fired HTF heaters. At the end of the day, as
the amount of sunlight available decreases, or during cloudy days, the heaters
are operated as needed to maintain adequate HTF temperatures. Solar plants
also typically have an ullage system that is used for removing impurities and
water from the HTF to a separate ullage vessel. This vessel is then emptied into
a truck-mounted tank for later disposal.

   A.11.3 The flammable HTF constitutes a significant fire hazard. Adequate
protection in the form of hydrants and monitor nozzles, in addition to
appropriate HTF piping isolation capability, is needed in the solar fields. Waterspray sprinkler protection should be provided for the HTF pumps, ullage
system, and the steam generator heat exchanger areas.
   A.11.4.1.1 Pressurized leaks can ignite and spray burning HTF with thermal
and non-thermal damage to other equipment. In one incident a valve stem
failure resulted in HTF mist being carried over a large area causing
contaminate damage to a number of mirrors., A pressurized leak even if distant
from mirrors could carry a long way due to high ambient temperature in solar
plant locations.
Substantiation: The new proposed Chapter will address solar thermal power
generation fire protection.
Committee Meeting Action: Accept
Committee Statement: See also Proposal 850- (Log #CP20) for Chapter
organization clarification.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-50 Log #CP15 Final Action: Accept
(Chapter 11)
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Revise the Sections of existing Chapter 11 as shown below.
Move existing Chapter 11 to Chapter 15 and renumber all of existing Chapter
11 as Chapter 15.
   11.4.3 Large central office facilities can be of substantial value and contain
high value computer equipment, irreplaceable construction records, or other
valuable contents, the loss of which can result in significant construction
delays. An analysis of fire potential should be performed. This analysis can
indicate a need for automatic sprinkler systems or other protection, fire/smoke
detection, or the desirability of subdividing the complex to limit values
exposed by one fire.
   11.4.8 Fire alarms should be connected to a constantly attended central
location. All premise fire alarm systems should be installed, tested, and
maintained as outlined in NFPA 72, National Fire Alarm Code. An alternative
to remote alarms would be audible and visual alarms which would alert site/
security personnel to abnormal conditions.
Substantiation: Changes were made within the Chapter which add clarity to
requirements. Other changes were made which reflect the standard of care in
the industry. Editorial revisions were made as well.
Committee Meeting Action: Accept
Committee Statement: See also Proposal 850-4 (CP#20) for Chapter
organization clarification.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-51 Log #CP4
Final Action: Accept
(Chapter 12 (New))
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Add a new Chapter 12 entitled “Geothermal Power Plants.”
Renumber chapters accordingly.
   Chapter 12 Geothermal Power Plants
   12.1 General. Chapter 12 covers fire and explosion hazards and
recommended protection criteria associated with geothermal power plants.
   12.2 Application of Chapters 4 through 7, 15 and 16
   12.2.1* The recommendations contained in Chapters 4 through 7, 15 and 16
apply to all geothermal power plants (direct steam, flash steam and binary). It
is incumbent on the fire risk evaluation to determine which recommendations
apply to any specific facility. This determination is done by evaluating the
specific hazards that exist in the facility and evaluating the level of acceptable
risk for the facility. The following paragraphs provide recommendations that
are not included in other chapters in this Recommended Practice.
   12.2.2 In general, risk considerations for direct steam and flash steam
geothermal plants are the same as those for conventional steam turbine power
plants. For binary plants the differences are provided below in this Chapter.
The major hazards are as follows:
   (1) Lubricating and control oil fires
   (2) Combustible cooling tower construction
   (3) Switchgear and cable fires
  12.3 Binary Plants. Recommendations in this section apply to binary plants.
12.3.1 Risk Considerations
   The major hazards associated with binary plants are as follows:
   (1) Release of flammable liquid above its boiling point with potential fire
exposure to other equipment or a potential vapor cloud explosion.
   (2) Pool fire from release of flammable liquid
   (3) Combustible cooling tower construction
   (4) Lubricating and control oil fires
   (5) Switchgear and cable fires
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  12.3.1.1 Determination should be made with regard to damage that could be
caused by a release of flammable organic fluid as a liquid or as a vapor cloud.
Spacing and design of critical equipment and structures should be such so as to
limit damage in event of explosion or fire exposure.
   12.3.1.2 NFPA standards containing guidance on spacing are NFPA 30, 58,
59,59A and 80A, and API 752 “Management of Hazards Associated with
Locations of Process Plant Buildings”.
   12.3.2 Location
   12.3.2.1 Consider prevailing wind direction with regard to arrangement of
major components. This will reduce the possibility of a release exposing
critical equipment or adjacent units.
   12.3.2.2 Components containing flammable working fluid should be located
outside or in adequately ventilated enclosures. Adequate ventilation is
considered to be one that limits concentration to less than 25% of the LFL.
   12.3.2.3 Working fluid pumps should be located so as not to expose critical
equipment.
   12.3.2.4 Potential fire exposures such as turbine lube oil reservoirs and
working fluid storage tanks should be located so as not to expose critical
equipment.
   12.3.3 Fluids
   12.3.3.1 Process Structures Containing Flammable Fluids
   12.3.3.1.1 Protect supports for process structures to prevent collapse of these
units in event of a pool fire. One or more of the following should be
considered:
   a) The steel should be protected with a two-hour rated coating (listed in
accordance with UL 1709) acceptable for outdoor use.
   b) Water spray on the columns in accordance with NFPA 15.
   c) Adequate drainage (structure on elevated ground with the ground sloped
away from the equipment).
   12.3.3.2 Pumps and Piping for Flammable Fluids
   12.3.3.2.1 ANSI/ASME codes B31.1 “ASME Code for Power Piping” and
B31.3 “ASME Code for Process Piping” should be used to design geothermal
fluid and hydrocarbon piping systems.
   12.3.3.2.2 Consider protection of pumps, associated piping and fittings using
automatic water-spray systems if: a) located in an area exposing other
equipment or b) they cannot be remotely isolated.
   12.3.3.2.3 Relief valves should discharge at a location that will limit fire
exposure to critical equipment.
   12.3.3.2.4 Consider use of double mechanical seals on pumps to reduce
potential sources of leaks.
   12.3.3.2.5 Provide emergency isolation valve(s) in the piping arrangement to
reduce size of possible flammable fluid release.
   (1) Actuators for remote operated emergency isolation valves should be
pneumatically or electrically powered. The preferred method would be to
provide “fail safe valve(s)” that close on loss of instrument air or electrical
power.
   (2) If pneumatic power is required to close the valve(s), the air lines and
fittings should be of stainless steel construction and electrically operated valves
and associated cabling should be provided with fireproofing having a
15-minute rating.
   (3) Remote actuation stations are ideally located in a constantly attended
control room but, if not possible or practical, should be located at least 50 ft
(15.2 m) away from anticipated leak points.
   12.3.3.2.6 Pressure relief should be provided for any section of the system
containing a low vapor pressure flammable fluid that can be isolated between
two valves.
   12.3.3.3 Control of Leaking Flammable Fluids
   12.3.3.3.1 Provide a means to direct leaking flammable fluid away from
important equipment and structures. Sloping the ground to channel leaking
fluid to safe areas and curbs to prevent flow towards equipment are some
methods that can be used.
   12.3.3.3.2 Porous ground surfaces such as stone or soil that can control
surface burning may be an effective fire control measures near valuable process
equipment
   12.3.3.4 Vapor Detection
   12.3.3.4.1 Vapor detection should be provided for equipment subject to leaks
of flammable fluid or vapors. This will allow early warning so corrective action
can be taken before the leak increases to an uncontrollable level.
   12.3.3.4.1.1 For attended plants, vapor detection systems should alarm at a
constantly attended location such as the control room.
   1) Alarm from one detector should be investigated immediately
   2) Consideration should be given to automatic equipment shutdown in the
event two detectors alarm simultaneously.
   12.3.3.4.1.2. For unattended plants, vapor detection should provide for
automatic shutdown and notification.
   12.3.3.5 Electrical
   12.3.3.5.1 All electrical equipment located in a classified area should be
Class 1, Div 2, or Zone 2 and the appropriate group (see Article 500 or 505 of
NFPA 70 to determine group). Alternatively, pressurize switchgear buildings,
motor control centers and control rooms to prevent vapor entry using air from a
safe location if they could be exposed to a flammable vapor cloud. Monitor
pressure, with alarm on loss of pressure to a constantly attended location.
   12.3.3.5.2 Oil insulated transformers should be protected as outlined in
Chapter 5.
   12.3.3.5.3 Battery rooms should be protected as outlined in Chapter 7.

   12.3.3.5.4 Electrical power, control and instrument cabling required for safe
shutdown of critical equipment during emergency plant shutdown should be
routed underground or around high hazard areas. If routed above ground,
cabling should be protected with fireproofing material in accordance with API
Publication 2218 “Fireproofing Practices in Petroleum and Petrochemical
Processing Plants”.
   12.3.3.5.5 Arc resistant switchgear (IEEE C37.20.7-2001) should be used.
   12.4 Fire Protection
   12.4.1 Determination of the need for fire detection/suppression for
geothermal facilities should be based on the facility design and lay-out
including specific equipment and components used. The analysis should
examine the type of detection needed as well as alarms and emergency
shutdown devices (ESD).
   12.4.2 An automatic listed fire protection system should be provided for the
following areas based on the Fire Hazard Analysis. Where the hazard is lube oil
or hydraulic oil, a listed fire-resistant fluid is an acceptable alternative to fixed
fire protection:
   1) Lubrication systems
   2) Hydraulic control systems
   3) Electrical equipment rooms including control, computer, communications,
cable trays, and tunnels should be protected in accordance with Chapter 7.
   12.4.3 Corrosive environments may require special attention for materials
used in fire protection systems and equipment.
   12.4.4 For the equipment and ground area where flammable fluids could flow
and expose critical equipment, consideration should be given to protection by
fixed water spray fire protection systems and/or monitor nozzles. This will help
in fire fighting and exposure control.
   1) Adjustable monitor nozzles should be used with flow rates of a minimum
of 500 gpm that will overlap at least one other spray pattern from another
monitor nozzle.
   2) Consider the prevailing winds when locating monitor nozzles. It should be
assumed that due to seasonal changes in wind direction there will be times
when some monitor nozzles will be downwind and not accessible due to the
vapor cloud and/or heat generated from a fire.
   3) Fixed water spray systems should be designed in accordance with NFPA
15
   Annex Material
   A.12.2.1 Geothermal Plants.
   General Geothermal applications use heated fluids obtained by drilling wells
in areas where there is a hydrothermal source. Most geothermal resources have
temperatures from 300 to 700oF, but geothermal reservoirs can reach
temperatures of nearly 1,000oF. Steam or water from geothermal wells usually
contains carbon dioxide, hydrogen sulfide, ammonia, and low concentrations of
other constituents such as methane, ethane, propane, nitrogen, and antimony.
   The energy conversion technologies are direct steam, flash steam and binary
systems. The type of conversion used depends on the state of the fluid (whether
steam or water) and its temperature.
   Direct Steam Systems Direct steam systems are also called dry steam
systems and direct brine steam systems. Steam taken from the ground is the
working fluid. In this case, the plant is typically served by a number of
production wells and injection wells.
   The steam system typically comes to the turbine building directly from the
production wells to supply the steam turbine. The turbine typically exhausts
into a condenser. The low-energy steam is condensed back into low-pressure
condensate in a contact or surface type condenser and is then typically
redirected to the cooling tower. The overall system water balance is typically
maintained by condensate injection pumps discharging the excess condensate
back into the geothermal reservoir.
   Because of the sulfur content (hydrogen sulfide) of the steam, this type of
plant may have equipment for removal, and recovery of sulfur. Sulfur is
typically converted to elemental form. Stainless steel piping is common and
titanium may be used in the turbine and condenser construction.
   Special hazards include hydrogen sulfide abatement systems. Hydrogen
sulfide is extracted from the condenser and may be burned in a gas-fired
incinerator, depending on the constituents present in the non-condensable gas
stream and the overall design characteristics of the abatement system. In
addition, there may be arsenic present in the steam that precipitates on
equipment components which needs to be considered during maintenance
activities.
(See Direct Brine/Steam (Dry Steam) Geothermal Power Plant on the
following page.)
   Flash Steam Systems. In flash steam plants, the fluid is either pumped or
flows under its own high pressure to generation equipment at the surface.
The fluid enters a separator as a two-phase mixture of liquid and steam. The
mixture is separated with the vapor being directed to a steam turbine generator.
Unflashed brine is typically piped to a second-stage separator, where a drop in
pressure allows a second flashing of the brine. The two streams of steam (one
high-pressure and one lower-pressure) drive the turbine generator. The spent
steam from the turbine is condensed by circulating water from the cooling
tower and excess fluid from the cooling tower is either injected into the “cold”
injection system or combined with the brine and injected to the “hot” injection
system. The un-flashed brine from the second-stage separator is pumped into
the “hot” injection pipeline. This pipeline returns the brine to the geothermal
reservoir at the outer limits of the reservoir. The injected brine provides both
fluid make-up and pressure support to the reservoir.
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Binary Cycle Systems. Binary cycle plants are plants in which moderatetemperature water from a geothermal field is used to flash a working fluid to
vapor, which then drives a turbine. The working fluid is condensed and cycled
back to the heat exchanger for renewal of the process. This is a closed-loop
system.
   The working fluid used is a low flashpoint flammable liquid (isobutane,
isopentane, and n-pentane are examples). Fluid selection is largely based on
water temperature from the field and subsequent efficiency of the process.
There may be several thousand gallons of fluid in enclosed systems depending
on the size of the plant. The fluid is condensed in either a water-cooled
condenser or an air-cooled condenser. The fluid is recycled to the vaporizer
by a fluid cycle pump. Pressure relief valves are installed on the closed-loop
piping and set to operate to prevent over pressure in case of process upset or
fire exposure. In early designs, a multiple number of small generating units
(energy converters) were used to make up a typical binary plant. For modern
facilities, power is produced by a limited number of turbine generator sets.
   Individual power units are typically comprised of 1) pumps and piping for
transfer of flammable organic fluid; 2) expander turbine(s)/converter(s) and
generator(s); and 3) heat exchangers, cooling towers, or air-cooled condenser

for providing the cycle heat sink.
Special hazards include the accidental release of flammable liquid above its
boiling point and the formation of a vapor cloud with the potential for a vapor
cloud explosion and/or fire with damage to:
   1. Process equipment such as turbines/energy converters, heat exchangers,
and other nearby process equipment such as motor control centers.
   2. Storage tanks and piping for working fluids
(See Binary Cycle Geothermal Power Plant on the following page.)
Substantiation: The new proposed Chapter will address geothermal power
plant fire protection.
Committee Meeting Action: Accept
Committee Statement: See also Proposal 850-4 (Log #CP20) for Chapter
organization clarification.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
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_______________________________________________________________
850-52 Log #CP5
Final Action: Accept
(Chapter 13 (new))
_______________________________________________________________
Submitter: Technical Committee on Electric Generating Plants,
Recommendation: Add a new Chapter 13 entitled “Identification and
Protection of Hazards for Integrated Gasification Combined Cycle Generating
Facilities.” Renumber chapters accordingly.
   Chapter 13 Identification and Protection of Hazards for Integrated
Gasification Combined Cycle Generating Facilities
   13.1* General.
   Chapter Y identifies fire and explosion hazards associated with integrated
gasification combined cycle (IGCC) electric generating facilities and specifies
recommended protection criteria.
   13.1.1 The major fire and explosion hazards associated with IGCC facilities
being designed and installed today are as follows:
   (1) Combustible fuels that are stored and processed in the fuel preparation
area and subsequently delivered to the combustor.
   (2) An uncontrolled reaction involving oxygen and syngas in the gasifier or
downstream equipment often due to loss of combustible fuel without loss of
oxygen or inadequate purge procedures.
   (3) The high temperatures and pressures produced in the gasifier.
   (4) Flammable and combustible liquids associated with lubrication and
hydraulic oil systems (compressors, pumps, fans, turbines, etc.).
   (5) Fuel gas highly enriched in hydrogen moving from the gasifier to the
combustion turbine(s)
   (6) Natural gas or fuel oil used as an alternate fuel for the combustion
turbine(s) in the combined-cycle power plant
   (7) Electrical components and wiring
   (8) Contaminants in the plant oxygen systems (such as hydrocarbons, residual
materials from inadequate cleaning, or inappropriate materials of construction)
that result in detonations.
   (9) Propane or other startup/pre-heat fuels.
   (10) Air or oxygen introduced into the flare system.
   New technologies are being explored and incorporated at a rapid pace. The
impact of the new technologies should be considered based on the merits of
any specific new design element.
   13.1.2 Due to the hazards involved in the processing, storage and handling of
flammable gas mixtures many of the requirements of NFPA 54, National Fuel
Gas Code, NFPA 59, Utility LP-Gas Code, and NFPA 59A, Production,
Storage, and Handling of Liquefied Natural Gas (LNG), are applicable with
respect to:
   (1) Container, tank, piping, and valve construction safety features
   (2) Instrumentation and controls
   (3) Electrical equipment classification for hazardous atmospheres
   (4) Loading/unloading stations
   (5) Equipment spacing
   (6) Building construction
   (7) Diking, impounding, drainage, etc.
   (8) Fire protection including hose streams, monitor nozzles, fixed water
spray, fire extinguishers, etc.
   13.2 Application of Chapters 4 through 7, 15 and 16.
   The recommendations contained in Chapters 4 through 7, 15 and 16 readily
apply to IGCC facilities. With the addition of the different technologies
involved in syngas production and the differences in syngas with respect to
natural gas, it is incumbent on the fire risk evaluation to determine which

recommendations apply to any specific IGCC facility. This determination is
done by evaluating the specific hazards that exist in the facility and evaluating
the level of acceptable risk for the facility. For IGCC facilities, it is expected
that most of the recommendations will apply although there may be particular
plants for which some of the recommendations will not apply since the hazards
described might not exist (e.g., no air separation unit). The user is responsible
for determining the properties of the materials used or generated in the facility
(vapor density, ignition temperature, LFL, etc.). It is recommended that
designers seek guidance from those having specialized experience to
understand the unique characteristics of any particular fuel or technology in
order to properly apply the appropriate portions of this and other applicable
documents.
   13.3* General Design and Equipment Arrangement.
   13.3.1 Physical separation should be provided between the following as
determined by the fire risk evaluation:
   (1) The feedstock fuel preparation and storage area.
   (2) The power plant, including switchyard.
   (3) Gasification plant.
   (4) Air separation unit.
   (5) Syngas cleaning/treatment area.
   (6) Chemical production areas.
   (7) Adjacent properties (e.g., refinery, process facility, above-ground
pipelines, tank farms, or natural gas facilities that could present a severe
exposure).
   13.3.2 Consideration should be given to the high temperatures, high
pressures, and combustible gases (i.e. hydrogen) content associated with syngas
developed in the gasification plant. Proper control of combustible material in
and around the gasifier, Syngas cooler, and associated piping and vessels is
paramount as is proper area classification and the use of listed electrical
equipment.
   13.3.3 For recommendations regarding containment and drainage of liquids,
see Section 5.6.
   13.3.4 Piping and vessels to contain syngas should be purged with inert gas
on start-up before introduction of syngas.
   13.4 Emergency Response
   13.4.1 The combination of a gasification plant and combined-cycle power
generation plant results in a facility not unlike a chemical plant and the fire risk
evaluation should address delayed response due to uncertainty of emergency
response personnel. The evaluation can establish the need to provide additional
fire protection measures to prevent a major fire spread prior to the arrival of
fire-fighting personnel.
   13.4.2 Given the plant size and hazards, annunciation of fire-signaling
systems to a constantly attended locations is critical for emergency response.
The location and design of fire-signaling systems including emergency
shutdown stations and their interfaces with IGCC facility control and
information systems should be considered.
   13.4.3 It is important that the responding fire brigade and public fire
department be familiar with access to and movement around the IGCC facility
site and specific hazards with respect to the gasification plant and its support
systems as well as the power plant. This coordinating effort is essential and
should be reflected in the IGCC plant’s fire emergency plan.
   13.5 IGCC Generating Facilities.
   13.5.1 General.
   13.5.1.1 The installation and operation of IGCC generating facilities should
be in accordance with standard practices of the industry and the various
chapters of this recommended practice as well as NFPA 59 and NFPA 85.
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   13.5.1.2 Applicable process safety management (PSM) techniques should be
considered.
   13.5.1.3 Fuel availability, type of fuel, site-specific considerations including
environmental limits, or an engineering firm’s typical layout will govern IGCC
facility design. This will include the choice of fuel and the fuel preparation
systems needed, the design and layout of the gasification plant, the need for an
air separation unit, and the amount of byproduct reclamation systems. This, in
turn, will dictate how many separate structures or enclosures will be provided
in addition to the power plant’s gas turbine(s), HRSG(s), and steam turbine
generator(s).
   13.5.2 Prevention of Fires in IGCC Facilities.
   13.5.2.1 Piping
   13.5.2.1.1 The principles outlined in NFPA 30, Flammable and Combustible
Liquids Code, should be applied to gear boxes and lubricating oil sumps,
reservoirs, pumps, coolers, filters, and associated piping that are necessary for
operation of the fuel preparation systems, air separation unit and other support
functions, and the combined-cycle power plant. As a minimum, piping systems
supplying flammable and combustible liquids should be designed to minimize
hydraulic and lubricating oil piping failures as follows:
   (1) Rigid metal piping should be designed with freedom to deflect with the
system/component the piping is serving, in any direction, at the interface with
the component. Properly designed metallic hose is an alternative for hydraulic
and lube oil lines in high vibration areas to allow relative motion between rigid
pipe supply lines and manifolds, and at the associated points of entry.
   (2) In Syngas areas, piping and vessels should be appropriately designed with
adequate corrosion allowances. Appropriate maintenance and monitoring
frequencies should be identified.
   (3) Rigid piping connected directly to pumps, sumps, and gearboxes should
be supported such that failures will not occur due to the natural frequency of
the piping coinciding with the rotational speed of the gearbox, drive shaft,
prime mover, and load. Care should be taken in the design of pipe supports to
avoid vibrations induced by other equipment that can excite its natural
frequency.
   (4) Welded pipe joints should be used where possible. Threaded couplings
and flange bolts in oil piping should be assembled using a torque wrench and
torqued to the manufacturer’s requirements. Threaded fittings should have a
positive locking device to prevent unscrewing.
   (5) Instrumentation tubing, piping, and gauges should be protected from
accidental mechanical damage. Sight glasses should be listed.
   (6) Where practical, lubricating oil lines should use “guarded” pipe
construction with the pressure feed line located inside the return line. If this not
practical, piping sleeves and/or tubing and flange guards should be used to
reduce the possibility of oil atomization with subsequent spray fires.
   (7) If practical, fluid piping should not be routed above electrical equipment
to preclude leaked fluid dripping on the equipment.
   13.5.2.1.2 Piping through which syngas and natural gas is directed should be
constructed in accordance with API RP 941 Steels for Hydrogen Service at
Elevated Temperatures and Pressures in Petroleum Refineries and
Petrochemical Plants and ASME B31.3 Process Piping. Specific design
considerations should recognize the hazards imposed by the high hydrogen
concentration within the syngas that is directed to the combustion turbine(s).
13.5.2.1.3 Plant design should address the need for flare stacks as required by
the various processes built into the plant design. Guidance on flare stack design
may be found in ANSI/API RP 521, Guide for Pressure Relieving and
Depressurizing Systems and API Standard 537, Flare Details for General
Refinery and Petrochemical Service.
  13.5.2.2 Monitor and Trip Functions For IGCC plants, the following monitors
and/or trip functions should be considered where appropriate for the equipment
design to safely monitor the operations and processes taking place within the
facility and initiate a safe shutdown when necessary:
   (1) Pressures, temperatures, and flow rates of fuel supplies, reaction
enhancers, syngas, and combustion contaminant recovery systems
   (2) Combustion safeguards and reaction control system in the gasifier,
combustion turbine generator(s), and heat recovery steam generator(s) (if
equipped with duct burners)
   (3) Combustible gas detection in the event of a fuel gas leak
   (4) Flame detection in the event of a fuel gas leak
   (5) Carbon monoxide detectors and warning lights to signal the presence of
toxic atmosphere
   (6) Liquid levels in process vessels
  13.5.2.3 Oil Systems
  13.5.2.3.1 Lubrication and hydraulic oil systems should minimize the amount
of oil, and the amount of piping and associated components needed.
   (1) For gearbox and bearing lubrication systems, a listed fire-resistant fluid
should be considered.
   (2) Hydraulic control systems should use a listed fire-resistant hydraulic
fluid.
   13.5.2.4 Electrical
   13.5.2.4.1 Arc resistant switchgear (IEEE C37.20.7-2001) should be used.
   13.5.2.4.2 Electrical power, control and instrument cabling required for safe
shutdown of critical equipment during emergency plant shutdown should be
routed outside the fire area. If routed through the fire area, protect with
fireproofing material in accordance with the API Publication 2218 Fireproofing
Practices in Petroleum and Petrochemical Processing Plants.

   13.5.2.4.3 Oil insulated transformers should be protected as outlined in
Chapter 5.
   13.5.2.4.4 Battery rooms should be protected as outlined in Chapter 7.
   13.5.2.4.5 Electrical equipment in areas with potentially hazardous
atmospheres should be designed and installed in compliance with Articles 500
and 501 of NFPA 70, National Electrical Code, and ANSI C2, National
Electrical Safety Code.
   13.5.3 Fire Protection
   13.5.3.1 Determination of the need for fire detection / suppression for IGCC
facilities should be based on the facility design and lay-out including specific
equipment and components used in producing syngas as well as power within
the facility. This will require separate fire risk evaluations of the gasification
plant, gasifier support systems, and combined-cycle power plant. Fuel
preparation and delivery systems are addressed in Chapter 7. The gasification
plant analysis should examine the need for and location of gas and other types
of detectors as well as alarms and emergency shutdown devices (ESD). The
location of a flare stack to safely release any flammable gases in the event of a
process upset, gas turbine trip, or safety valve actuation should also be
considered. The use of flash tanks/drums that allow direct venting of syngas or
other combustible gases to the atmosphere should not be used.
   13.5.3.2 As an IGCC facility will feature many different processes and fuels
in the production of syngas and its use in the combined-cycle power plant, it is
likely that the fire risk evaluation will lead to the use of a number of types of
fire protection systems, with primary reliance on water-based systems.
   13.5.3.3 An automatic fire protection system should be provided for the
following areas based on the Fire Hazard Analysis. Where the hazard is lube oil
or hydraulic oil, a Listed fire-resistant fluid is an acceptable alternative to fixed
fire protection:
   (1) Lubrication systems
   (2) Hydraulic control systems
   (3) Catalytic agent and product storage vessels and tank areas
   (4) Electrical equipment rooms including control, computer, communications,
cable spreading, cable tunnels, and grouped cable should be protected in
accordance with Chapter 7.
   (5) Fuel unloading, storage and transfer / delivery systems and areas
  13.5.3.4 Special consideration should be given to the unique geometries
associated with some gasifier and syngas cooler designs with respect to fire
main and hydrant/monitor coverage.
  13.6 Structures.
  13.6.1 Critical structures within the gasification plant should be protected in
accordance with API Publication 2218 Fireproofing Practices in Petroleum and
Petrochemical Processing Plants.
  13.6.1.2 Consideration should be given to any exterior insulation used on
structures, vessels and piping to minimize any possibility of an external fire
hazard on these structures.
  13.7 Control/Electrical Equipment Enclosures and Buildings.
  13.7.1 The size and complexity of the IGCC facility site will determine what
control and support enclosures are provided, as modified by the weather
protection requirements associated with the geographical area in which the
IGCC facility is located.
13.7.2 A careful analysis of the facility design and lay-out should be made to
determine the most appropriate location for the gasification plant and power
plant control rooms, or an integrated control if applicable. In addition to
location, consideration should be given to the need to incorporate blast
resistance, building/room pressurization, and fire protection into the building/
room design.
  13.7.3 A smoke detection system should be installed to provide early warning
and alarm functions in the event of an electrical fire within the enclosure.
  13.7.4 An automatic suppression system should be considered for the
enclosures.
  13.8 Syngas within Buildings and Enclosures.
   13.8.1 When syngas piping and associated appliances are within a building or
eclosure, ventilation should be provided. Syngas contains hydrogen. Hydrogen
is more likely to leak from pipe fittings than other gases, increasing the fire and
explosion hazard that would be encountered whenever such piping, and
associated metering and control appliances, are installed within a building or
enclosure.
   13.8.2 Electrical classification of equipment should be in accordance with
(NFPA 497, API 500, API 505).
   13.9* Prevention of Internal Explosions in Combustion Turbines
   In addition to the precautions listed in Section 8.5.2, the following apply
13.9.1 Where syngas has independent piping to the combustor, a dedicated
inert gas purge should be provided for the piping downstream of the last block
valve in the control system. Additionally, an inert gas block should be provided
between the last block valve and the next valve upstream to prevent the release
of unburned syngas into the turbine. This purge and block arrangement
prevents possible re-ignition and / or explosion in the gas turbine.
  13.9.2 Where common fuel piping system is used for delivering both syngas
and a gaseous start-up fuel to the combustor, the start-up fuel will provide the
necessary buffer to prevent unburned syngas from entering the turbine under
normal operating conditions. However, in an Emergency Stop / Trip situation,
the shutdown occurs without a transfer to the start-up fuel which leaves syngas
in the fuel delivery piping. Consequently an inert purging system is needed to
avoid the potential for releasing unburned syngas into the turbine.

850-29

Report on Proposals F2009 — Copyright, NFPA

NFPA 850

   Annex Material
   A.13.1. IGCC plants typically use one of three partial oxidation reaction
processes to produce synthesis fuel gas (syngas) for subsequent combustion in
gas turbines. The three methods of gasification are 1) moving bed, 2) fluidized
bed and 3) entrained. IGCC technology takes advantages of the efficiencies
available via combined-cycle power generation, more readily available carbonbased fuels, and more economical compliance with emission standards. In the
simplest of cases, as frequently seen in refineries, derivative gases or oils with
adequate heating values are sent directly to a combustion turbine that, in turn,
drives an electrical generator while its exhaust gases are sent to a heat recovery
steam generator (HRSG) that produces steam to be used in a steam turbine
generator. The HRSG design may include reheat and a selective catalytic
removal (SCR) system as are common in many power plants
Carbon-based products such as coal, residual oils, petroleum coke, waste
sludge, biomass, etc., can be used as feedstock in the IGCC process. The
feedstock is converted into a syngas to be used as fuel in the combustion
turbine. This occurs in a gasification unit. A gasification unit operates in a
manner very similar to a chemical processing plant.
   A.13.1.1 Syngas Conversion Apparatus
   (1) Moving Bed Gasifier Oxidant is introduced at the bottom of a bed of fuel
which moves downward as it is consumed by the gasification reactions at the
bottom. Coal is introduced through a lockhopper at the top. These gasifiers
produce tars and oils, a special hazard for plants with these types of gasifiers,
for both fire and personnel exposure (carcinogens).
   (2) Circulating Fluidized Bed Gasifier Circulating fluidized-bed combustors
use higher air flows to entrain and move the bed material and nearly all of the
bed material is continuously recirculated with adjacent high-volume hot
cyclone separators. This approach simplified feed design, extends the contact
between the sorbent and flue gas, reduces the likelihood of heat exchanger tube
erosion, and improves sulfur dioxide capture and combustion efficiency. This is
the most appropriate design for use with lower quality fuels such as biomass,
lignite, and sub-bituminous coal.
Some later designs include a topping combustor in which fuel gas is combusted
to add energy to the combustor’s flue gas. More advanced designs may include
a pressurized carbonizer that converts feed coal into fuel gas and char. The char
is then burned to produce steam while the fuel gas from the carbonizer is
routed through a topping combustor.
   (3) Entrained Gasifier. Another approach to converting a fuel to syngas is the
use of a gasifier in which prepared feedstock is reacted with a
substoichiometric amount of air or oxygen at high temperature (more than
2,300°F[1,260oC]) and moderate pressure in a reducing atmosphere. The
gasification process produces a syngas product that is mostly carbon monoxide
and hydrogen, with smaller quantities of carbon dioxide. For air fired gasifiers,
there is also a significant quantity of nitrogen in the resulting syngas. Entrained
gasifiers are typically tall refractory-lined cylindrical vessels into which the
prepared fuel is fed along with oxygen or air. Ash runs down the refractorylined walls to a quench tank. The hot gas produced in the gasifier is then
cooled in a syngas cooler. This cooler may be incorporated into the gasifier
design or it may be a stand-alone unit. In many designs, the cooling medium is
water/steam that is changed to superheated steam in the cooler and then used in
the power plant steam cycle or for other support functions in a refinery.
   A.13.3 General Design
IGCC Support Systems. Depending on the plant design, a number of different
support systems will be included in addition to the combined-cycle power
plant.
   A.13.3.1 Fuel Preparation. In any IGGC facility, the feedstock fuel will have
to be readied for use and delivered to the gasifier. Various types of feedstock
may require heating, mixing, drying, etc. and will be delivered to the gasifier
by various means.
   A.13.3.2 Air Separation. If oxygen is used for combustion in the gasifier, an
air separation unit will typically be needed unless, in a refinery or air products
process environment, the oxygen can be made available from another process.
Air separation design choices are based on how many products are desired;
required product purities; gaseous product delivery pressures; and whether or
not products will be produced in liquid form. In most modern applications,
cryogenic processes are used for air separation. In such facilities, air separation
will involve large gas compressors, numerous pressure vessels, and specially
designed heat exchangers and refrigeration cycles. For non-cryogenic
processes, large gas compressors and numerous pressure vessels will still be
found. In either case, the products are oxygen, nitrogen, and argon. Depending
on the degree of integration between the air separation plant and other parts of
the host facility, these products may be used in many different ways (e.g.
nitrogen as a diluent in the fuel gas to the combustion turbine) or stored for
commercial sales.
   A.13.3.3 Fuel Gas Treatment. In addition to being cooled, the fuel gases
leaving the gasifier will be cleaned or treated before being directed to the
combustion turbines to remove remaining particulates and trace contaminants.
This is a significant advantage of the IGCC methodology as environmental
pollutants are removed prior to the gas being burned.
   A.13.3.4 Mercury Removal. Mercury is most typically removed by passing
the fuel gas through towers containing activated carbon. Such processes can
remove 90 to 95% of mercury in the syngas.
   A.13.3.5 Sulfur Removal (often referred to as Acid Removal System or ARS).
A number of technologies are being investigated for the removal of Sulfur
compounds. The compounds are removed by either a physical solvent process

or a chemical solvent process. The former allows a higher degree of sulfur
removal while also being more effective in removing carbonyl sulfide (COS)
and enhances the ability to add an ammonia-based selective catalytic removal
(SCR) system at the back end for NOx control. In such systems, a COS
hydrolysis reactor is employed in which the COS reacts with water in the
presence of a catalyst to form carbon dioxide and hydrogen sulfide. A scrubber
removes ammonia, hydrogen sulfide, and carbon dioxide. Solvents used may
be amines or other combustible fluids. Refrigerated Selexol or Rectisol are
common choices for removal of sulfur compounds and the selected capture of
CO2. Rectisol is basically methanol at –40ºF (-40oC) operating at high
pressure (up to 1000 psi [68 atm]) so there will be possibility of jet fires that
can spread to adjacent equipment. Also acid gas removal units are likely to
have refrigeration systems that use hazardous gases such as propane, propylene
or ammonia as refrigerant.
   A.13.3.6 Contaminant Recovery. Depending on plant design, the remaining
plant equipment will vary based on which of the contaminants will be used in
other processes (as in a refinery) or recovered for commercial purposes. As an
example, the hydrogen sulfide removed from the syngas in the scrubber may be
recovered as either elemental sulfur or as sulfuric acid.
   A.13.9 Combustion Turbine Design.
   General The turbine is typically started on natural gas and then switched to
syngas. Syngas has a substantially lower heating value than natural gas
requiring 4 to 5 times the volume of fuel to deliver the same rated power. The
minimum energy necessary for ignition of hydrogen laden fuels is greatly
reduced, nearly an order of magnitude as compared to typical hydrocarbon
fuels.
   Purge Additionally, to increase the availability of the power plant as well as
provide for the relatively long time it takes to stabilize the gas production
process with respect to startup and shutdown, a “startup” fuel (typically natural
gas or fuel oil) is used for startup and shutdown of the combustion turbine(s).
Where the syngas has independent piping to the combustor, a dedicated inert
gas purge should be provided for the piping downstream of the syngas stop
valve to prevent the release of unburned syngas into the turbine. This purge
prevents possible re-ignition and / or explosion in the gas turbine. Where a
common fuel piping system is used for delivering both syngas and a gaseous
startup fuel to the combustor, the startup fuel will provide the necessary buffer
to prevent unburned syngas from entering the turbine under normal operating
conditions. However, in an Emergency Stop / Trip situation, the shutdown
occurs without a transfer to the startup fuel which leaves syngas in the fuel
delivery piping. Consequently a small purging system is needed to avoid the
potential for releasing unburned syngas into the turbine.
   Modifications Modifications to the combustion turbine so as to use syngas
for fuel must account for the increased fuel flow rate and flame spread rate in
terms of combustion dynamics and mechanical loads on the turbine blading.
Alternate Fuels When an alternate fuel is employed for combustion turbine
startup and shutdown, the requisite changes in combustion control need to be
accounted for as well as the fire and explosion hazards presented by the
alternate fuel, including any additional requirements for combustion system
purging.
Substantiation: New Chapter will address Identification and Protection of
Hazards for Integrated Gasification Combined Cycle Generating Facilities.
Committee Meeting Action: Accept
Committee Statement: See also Proposal 850-4 (Log #CP#20) for Chapter
organization clarification.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-53 Log #1
Final Action: Accept in Principle
(A.5.7.4.1.5)
_______________________________________________________________
Submitter: Paul H. Dobson, FM Global
Recommendation: Add new text to read as follows:
   A.5.7.4.1.5 Protein and Aqueous Film Forming Foams (AFFF) are effective in
control of flammable liquid pool fires in high bay buildings. FM Global
conducted tests for the Air Force at the Test Campus in 1975. Flammable liquid
pool fires 900 ft2 (83.6 m2) in area were used. Foam was applied from nozzles
at ceiling level 60 ft (18.3 m) above the floor. Foam reduced the fire area by 90
percent less than 5 minutes after application started. It is effective on high
flashpoint liquid fires such as mineral oil. Tests have also been conducted using
foam for the protection of chemical process structures. The tests involved a
three-dimensional spill of flammable liquid from a process vessel 20 ft (6.1 m)
above the floor onto grade level. The process structure was 40 ft (12.2 m) high.
Foam protection was provided at each floor elevation. Foam limited the size of
the pool fire but had no effect on the three-dimensional spill fire.
   Micelle-encapsulating agents may enhance open head water spray systems for
pool fires. Research has been conducted for use of this agent on some
hydrocarbon pool fires, although turbine lubricating oil has not been tested. In
addition, testing has not been performed for three-dimensional fire scenarios
that can occur during a turbine lubricating oil spray fire. See A.5.4.2.6 for
additional information on micelle-encapsulating agents.
Substantiation: Add fire test information showing the effectiveness of protein
and AFFF foam on large pool fires in buildings with high ceilings.
Committee Meeting Action: Accept in Principle
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Revise proposal as follows:
  A.57.7.4.1.5 Protein and Aqueous Film Forming Foams (AFFF) are effective
in control of flammable liquid pool fires in high bay buildings. FM Global
conducted tests for the Air Force at the Test Campus in 1975. Flammable liquid
pool fires 900 ft2 (83.6 m2) in area were used. Foam was applied from open
nozzles at ceiling level 60 ft (18.3 m) above the floor. Foam reduced the fire
area by 90 percent less than 5 minutes after application started. It is effective
on high flashpoint liquid fires such as mineral oil. Tests have also been
conducted using foam for the protection of chemical process structures. The
tests involved a three-dimensional spill of flammable liquid from a process
vessel 20 ft (6.1 m) above the floor onto grade level. The process structure was
40 ft (12.2 m) high. Foam protection was provided at each floor elevation.
Foam limited the size of the pool fire but had no effect on the threedimensional spill fire.
   Micelle-encapsulating agents may enhance open head water spray systems for
pool fires. Research has been conducted for use of this agent on some
hydrocarbon pool fires, although turbine lubricating oil has not been tested. In
addition, testing has not been performed for three-dimensional fire scenarios
that can occur during a turbine lubricating oil spray fire. See A.57.4.2.6 for
additional information on micelle-encapsulating agents.
Committee Statement: The committee agrees with the submitter however the
reference was to the wrong edition of the Document and therefore the wrong
Section. Committee corrected the Section number.
Number Eligible to Vote: 29
Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-54 Log #36
Final Action: Reject
(A.7.7.4.1.4)
_______________________________________________________________
Submitter: Kenneth E. Isman, National Fire Sprinkler Association, Inc.
Recommendation: Delete section A.7.7.4.1.4.
Substantiation: This statement that fire sprinklers are ineffective due to ceiling
heights being in excess of 40 ft is absolutely incorrrect and inappropriate to
have in an NFPA document. Similar statements have been removed from other
NFPA documents like NFPA 101 and they need to be removed from NFPA 850
as well.
   There is ample scientific evidence that sprinklers work extremely well, even
in areas with high ceilings. This evidence has been summarized in a series of
articles in the Sprinkler Quarterly magazine over the years. These articles:
High-On Sprinklers, High-On Sprinklers Part II, and Still High on sprinklers
are included with this proposal for your review.
   The McCormick Place fire tests, conducted in the late 1960’s concluded that
fire sprinklers were effective at controlling Ordinary Hazard fires in buildings
with ceiling heights up to 50 ft. We find it hard to believe that TurbineGenerator Areas would produce fires with lower heat release rates than other
Ordinary Hazard areas.
   Factory Mutual has also conducted fire tests at their 60 ft high test center in
West Gloucester, RI. In a presentation to the NFPA at the May 2000 World Fire
Safety congress in Denver, CO, Antonio Braga shared what FM has concluded
from their studies. For buildings that are non-storage occupancies with high
clearance, FM looked at “low-end Ordinary Hazard” situations and concluded
that their discharge requirements of 0.3 gpm per sq. ft over 5000 sq ft were
validated while the criteria of 0.15 gpm per sq ft over 2500 sq ft would be
marginally adequate. It is interesting to note that FM is increasing their design
area because they are worried about too many sprinklers opening. This
certainly goes against the theory that sprinklers won’t open. A copy of this
presentation is also included for the committee.
   The committee is also aware of fire tests conducted by the Navy and NIST in
1997 (as mentioned in section A.7.7.4.2). While it can be debated as to whether
or not results from aircraft hangar tests are applicable to Turbine-Generator
Areas, it is important to note that section 6.3 of that report states, “The data
collected in the fire experiments support the use of closed head sprinkler
systems in aircraft hangars.” So even this test series, which the committee
seems to think helps them omit sprinklers, supports the installation of
sprinklers in high bay areas.
   Lastly, the installation of sprinklers is not only necessary to protect the
equipment, but to protect the structure as well. Sprinklers are needed at the
ceiling to help control the ceiling temperatures during a fire and prevent the
collapse of structural members. This decision needs to be made irrespective of
the equipment below.
   Fire sprinklers are effective in high bay areas and it is inappropriate for an
NFPA document to state otherwise.
   Note: Supporting material is available for review at NFPA Headquarters.
Committee Meeting Action: Reject
Committee Statement: The Committee agrees with the submitter that
sprinklers protect the ceiling, however the Committee feels that sprinklers may
not adequately protect the equipment at grade level. The current annex
addresses this fact and the Committee feels the annex for A.7.7.4.1.4 should
not be deleted. See also Committee Action on Proposal 850-29 (Log #2).
Number Eligible to Vote: 29

Ballot Results: Affirmative: 24
Ballot Not Returned: 5 Corson, IV, H., Dobson, P., Hansen, R., Sheridan, D.,
Strothers, T.
_______________________________________________________________
850-55 Log #3
Final Action: Accept
(C.2.2)
_______________________________________________________________
Submitter: Paul H. Dobson, FM Global
Recommendation: Revise text to read as follows:
   C.1 No change.
   C.2 No change.
   C.2.1 No change.
   C.2.2 Tests. Limited fire testing has been conducted to develop design criteria
for fire suppression systems for lubricating oil fires.
   C.2.2.1 The first series of tests were conducted by the Factory Mutual
Research Corporation in 1957 under the sponsorship of the U.S. Atomic
Energy Commission. [1] These test included large spill fires [ up to 2100 ft2
(195 m2)], with ceiling heights similar to those found in turbine building lower
elevations [35 ft (10 m)]. The tests showed that oil spill fires could be
extinguished and structural damage held to a minimum with automatic
sprinklers at ceiling level delivering a discharge density as low as 0.13 gpm/ft2
(5.3 mm/min). Also included is the result of one oil spray fire test. This test
showed that ceiling sprinklers were unsuccessful at extinguishing the spray fire
even with discharge densities up to 0.36 gpm/ft2 (14.7 mm/min). It further
showed that damage caused by flame impingement of an oil spray fire on a
structural column might not be prevented by ceiling sprinkler protection at a
0.36 gpm/ft2 (14.7 mm/min) density.
   These pool fire tests involved a 1/4 in. (6.35 mm) deep pool of oil with
normal building ventilation. Following the results of the testing described in
C.2.2.3 in a larger building with better ventilation it is believed that the results
of the pool fire tests described above cannot be considered conclusive. It is
believed the pool fires were oxygen limited with the result that a lower
sprinkler density was needed to extinguish.
   C.2.2.2 A later series of tests conducted in Finland in 1979 by a committee of
insurance companies and utility companies showed similar results. [2] These
tests on oil spray and pool fires indicated the difficulty of extinguishing oil
spray fires. Densities of up to 0.66 gpm/ft2 (26.89 mm/min) from automatic
sprinklers 10 ft (3.05 m) overhead were unable to extinguish the spray fire.
Water spray systems using high-velocity and medium-velocity spray nozzles
were also tested on spray fires up to 1.0 gpm/ft2 (40.7 mm/min). These tests
showed the importance of nozzle placement in covering the entire oil spray to
suppress a spray fire. Since the location and direction of an oil leak that could
result in a spray fire is not readily predicable, the emphasis of water spray
system design must be on area cooling to minimize fire damage rather than the
extinguishment of the spray fire. Tests showed that a density of 0.30 gpm/ft2
(12.2 mm/min) provided adequate cooling.
   The Finnish tests also in a collection pan of approximately 130 ft2 (12.08 m2),
1 ft (0.30 m) deep. These tests showed that an even distribution of 0.18 gpm/ft2
(7.3 mm/min) could extinguish an oil pool fire.
   The difference in densities for oil pool fires between the two test series might
be the result of test conditions. The Finnish test series involved a 12 in. (30.48
cm) deep pool of oil with ventilation rates of 75,000 cfm (2,123 m3/min) to
enable filming of the test.
   C.2.2.3 Tests were conducted by FM Global in 2004 [7]. The test
configuration included a turbine pedestal measuring 15 ft wide x 20 ft long x
18 ft high (4.6 m x 6 m x 5.5 m), with a 7.5 ft (2.3 m) grated walkway
extending along one edge and and adjacent lube oil tank with a dike
surrounding the tank. Twenty-three full scale tests were conducted in FM
Global large burn laboratory. Initially, they were intended as demonstration
tests to show clients potential fire risks. However, early in the planning
process, the scope of the effort was expanded to include a research component.
Spray fire, 3-dimensional fire and pool fire testing was conducted using various
fire protection systems. Mineral oil was used with a flash point of 261°F
(127°C) and a 19,080 Btu/lb (44,345 kJ/kg) heat of combustion.
   Ten spray fire tests were conducted. Lube oil was pumped through a nozzle
under pressure at a rate of 20 gpm (75.7 lpm). The spray fire under free burn
conditions generated a heat-release rate of 40 MW. The nozzle was located
above the lube oil tank and directed toward the ceiling. Protection used
included ceiling sprinkler protection only and local protection near the spray: 8
x 10 (2.4 x 3.0 m) spacing with fusible link heads and 5 x 5 ft (1.5 x 1.5 m)
spacing with open head sprinklers. The open head sprinkler arrangement used
sprinklers with four different K factors (2.6, 5.6, 8.0, 11.2 gpm/psi 1/2) located
6 ft (1,8 m) above the spray. Ceiling temperatures during spray fires reached
1,500°F (816°C) without sprinkler protection and slightly less with ceiling
sprinklers. Closed head sprinklers on 8 x 8 ft (2.4 x 2.4 m) spacing did not
operate during the spray fire portion of the test. Open head sprinklers on 5 x 5
ft (1.5 x 1.5 m) spacing with a K factor of 8.0 and a discharge pressure of 50
psi or greater did not extinguish but seemed to be most effective in controlling
temperatures from the spray fires. This protection arrangement reduced gas
temperatures at the ceiling from a maximum of 1,500°F (816°C) to below
400°F (204°C).
   Two 3-dimensional fires were conducted. A flowing fire simulating a leak at
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a fitting on the turbine operating floor was ignited and allowed to flow off the
platform into a pan on the ground floor. The flow rates varied from 6.0 to 10.5
gpm (22.7 to 39.7 l/min). Automatic sprinkler protection was provided below
the operating floor and below the grated walkway around the turbine.
Automatic sprinkler protection did not control the three-dimensional
component but appeared to limit the size of the pool fire on the ground floor.
   Eleven pool fire tests were conducted and compared with the results of
another pool fire test with sprinklers at a higher elevation. Tests were conduced
with below the turbine pedestal with lube oil contained in a 81 ft2 (7.5 m2) pan.
Sprinkler protection was about 15 ft (4.6 m) above the oil surface. densities of
0.20 and 0.30 gpm/ft2 (12 and 18 mm/min) were used. Closed head and open
head sprinkler protection were used. Pool fires were most reliable extinguished
by sprinklers with a density of 0.30 gpm/ft2 (12 mm/min). Another pool fire
test series was conducted at 30 ft (9.1 m). [8] It was found at an elevation of 30
ft (9.1 m) above the oil surface that a density of 0.40 gpm/ft2 (16 mm/min) was
needed to extinguish a pool fire. It was concluded that sprinkler density needed
depends on height above the pool fire.
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