Recommended Good Practice for
Fire Protection in Direct Contact Evaporators
and Associated Equipment
Proposed Changes

Proposed changes are shown in the mark-up of the Fire Protection for DCE’s document
on the following pages. The technical changes are summarized on page 4 of the
document (page 5 of this file).

This material has been reviewed by the Executive Committee and approved for BLRBAC
Membership review and comment.

Comments and/or questions should be sent to:

Chris Jackson, Chairman — Fire Protection for DCE’s
Global Risk Consultants Corp.

c/o 12848 SW Thunderhead Way

Beaverton, OR 97008

Tel/Fax: 503-671-9829

Fax: 901-763-6900
chris-jackson@globalriskconsuiltants.com

Provided there are no substantial changes as the result of review and comment, these
changes will be presented for vote to the membership at the Spring 2008 BLRBAC
meeting.
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e Wash water should be available in the vicinity of the evaporator, to facilitate
cleanup after a fire.

e The fire suppression systems should remain in operation until it has been
determined that the fire is out and detectors are reading normal temperatures
again.__Manual reset should be based on a mill’s procedure defining the reset
criteria.

e Opening the access ports has the potential for causing a flare-up of the fire. If the
fire becomes significant again, the ports should be closed and fire suppression
reactivated.

e Operators and fire brigade members should receive regular training in fire
fighting procedures relating to the Direct Contact Evaporator. The procedures
should be in writing and should include how and when to manually activate any
fire protection systems.

4.3 Inspection/Testing

Upon installation, the fire suppression system must be given a full system check. This
should be done before allowing liquor into the unit. All components of the fire detection
and suppression system must be tested as a unit insofar as is practicable. Both manual and
automatic methods of discharge must be used when performing this check.

The applicable National Fire Prevention Codes, the local construction codes, the OEM,
and the Authority Having Jurisdiction should be referred to when choosing the scope and
frequency of inspection. In any case, the system should be tested at least every 12
months. A program of alarm testing should be implemented that assures all relevant
alarms are tested periodically. It is recommended that valve position checks, and water
flow alarm tests be performed at least monthly.

Procedures for boiler start-up should include steps to assure that the fire suppression
system is available for service. This may include a visual examination of equipment, and
a manual operation of the system, proving flow of the suppressing medium. Normally
open block valves controlling the availability of medium should be locked open before
firing liquor.

Where the discharge path of the suppressing medium could become obstructed by liquor
solids, care should be taken to shield the discharge path or a weekly manual operation of
the suppression system should be done sufficient to clear the discharge path.

Inspections and tests should be documented and reviewed by management. Drawings of
the system should be updated whenever a change is made and be available for review.
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CHAPTER 5 FIRE EMERGENCY RESPONSE
5.1 General
e Facilities should prepare written departmental and emergency response
procedures to adequately respond to fire emergencies in Direct Contact

Evaporators and associated equipment.

e Facilities should provide adequate type and amount of manual fire fighting
equipment to respond to the anticipated fire emergency.

e Employees should be adequately trained to perform duties as outlined in written
procedures. Training should include instruction in the hazards that are inherent to
Black Liquor and Direct Contact Evaporators.
5.2 Operations - Preplanning
The department responsible for the operation of the Recovery Boiler and associated
equipment should establish or be provided with written procedures for the proper
handling of a fire emergency involving Direct Contact Evaporators and associated
equipment.
These written procedures should include at least the following:

e Procedures to safeguard people and equipment during a fire emergency and
control the operation of the boiler.

e Emergency notification procedures for department employees and visitors, the
facility emergency response group, if one is provided, and off site emergency
response agencies.

e The proper activation of fixed fire suppression systems or to ensure that automatic
systems have activated.

5.3 Emergency Response - Preplanning
A written pre plan for fire fighting activities should be developed based on input from the
operations department, the facility emergency response group, where provided, and

responding off-site emergency response agencies.

Fire fighting activity is site specific and emergency response procedures should be based
on many factors including but not limited to the following:

e Auvailability of fixed fire suppression systems.
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e Availability of manual fire fighting equipment
e Building and equipment layout

e Capabilities and training of the operations employees, facility emergency-
response group, if provided, and responding off-site emergency response
agencies.

Any emergency response planning, fire fighting activity, and emergency response group
should comply with OSHA (USA), NFPA (USA) and other applicable local or federal
requirements.

5.4 Training (Operations/ERT)

Persons responsible for the operation of the Recovery Boiler should be thoroughly trained
in the function of the evaporator. All mechanical and electrical equipment and
instrumentation should be explained in a training program. Updated reference material
sufficient to refresh knowledge and keep responsible people current on all support
systems should be available to equipment operators. (Use of AF&PA Training
References should be considered.) Training should describe specific functions to be
accomplished by each person.

All training activities should be documented. Documentation should indicate the scope
and structure of the training program.

Operators and members of the Emergency Response Team, if provided, should both be
familiar with the scope and operation of the fire suppression system(s). Training should
be sufficient to acquaint ERT members with the hazards relating to black liquor,
including but not limited to the combustibility of pyrolyzed gasses and the potential for
smelt formation. Training should include provisions for demonstrating proficiency in the
tasks assigned.

A fire pre-plan should document the resources available to ERT members, and be
available to operators and ERT members. This document should be reviewed and used as
a training aid at least annually.

5.5 Personnel Safety

e As outlined above, emergency procedures must take into account the safety of
individuals in the affected areas during a fire situation. Employees expected to
take actions in mitigating a fire must be properly trained and equipped.

e Appropriate evacuation plans and procedures must be prepared and exercised on a
regular basis. Non-essential personnel should leave the area in the event of an
emergency.

e The use of automatic fire suppression systems is preferred over manual fire
fighting.
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CHAPTER 6 FIRE INCIDENT REPORTING

The purpose of reporting fire incidents is to provide reliable information to BLRBAC on
fires that occur in direct contact evaporators (cascades, cyclones, venturies) and
associated equipment such as precipitators, duct work, ID fans, etc. An examination of
this information by the subcommittee members will lead to strategies that avoid future
losses, and assist in the continuous improvement of these guidelines.

As with any type of potential property loss exposure or an incident that might lead to a
production interruption, an established method of assembling loss statistics can be used to
assist in preventing future such incidents or reducing their effects. The subcommittee has
established a procedure for reporting and recording these types of incidents. It requires
the assistance of all facilities that operate DCE units to be successful. The procedures are
as follows.

6.1 Reporting An Incident

Within a reasonable time period of an incident, the facility should complete a “Direct
Contact Evaporator Unit Incident Questionnaire” and submit it, along with attachments,
as directed on the form. The questionnaire is a separate file located in the Incident
Reporting and Questionnaire section of the BLRBAC Web site and should be
downloaded for this purpose. Any questions related to the completion of the form can be
directed to the subcommittee chairperson by e-mail or phone call.

This questionnaire should be completed when any of the following occurs or other
situations at the discretion of the location:

e Fire in units resulting in equipment shutdown and/or major equipment damage.

e Fire resulting in the automatic activation or manual activation of a fixed fire
suppression system.

e Fire incident requiring a significant manual fire response.

6.2 Incident Recording

With the receipt of the questionnaire the report will be distributed to the Executive
Committee Secretary and reviewed by the subcommittee members. Steps will be taken to
assure that the report details are properly placed in the electronic database. Prior to the
next BLRBAC meeting all reports will be tabulated and a generic report will be prepared
to present at the Main Committee meeting of the BLRBAC members. All those sending
in a questionnaire will be contacted to determine if they would present a brief summary
of their incident during the Main Committee meeting. Facilities reporting incidents of
specific interest will be encouraged to have a facility representative summarize the
incident at the Main Committee meeting.
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The Executive Committee will maintain an electronic database of incidents, in keeping
with Article IX, 9.1 of the BLRBAC By-Laws. A non-facility specific version of this
database will be accessible to BLRBAC members on the BLRBAC internet web page.

Page 20



BLRBAC RECOMMENDED GOOD PRACTICE
For Fire Protection in Direct Contact Evaporators and Associated Equipment

Apri-DRAFT - October 2007
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Fig. 1. Typical Ductwork Layout with Cascade Evaporator (ID Fan Downstream of the

Precipitator).
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Fig. 2. Typical Ductwork Layout with Cyclone Evaporator (ID Fan Downstream of the
Precipitator).
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Fig. 3. Typical Ductwork Layout with Cascade Evaporator (ID Fan Upstream of the
Precipitator).
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APPENDIX B - DOCUMENT REVISION HISTORY

April 2007

Chapter 3, PREVENTION, Section 3.5, Operator Checks: Added checking of the flow
box bypass to the list of routine operator activities.

Chapter 5, FIRE EMERGENCY RESPONSE, Section 5.4, Training: Deleted paragraph
discussing the use of sodium bicarbonate or liquid carbon dioxide for smelt bed cooling.

Where not already done, metric equivalents were added to the English units.

April 2006

An item has been added to section 3.3 to consider the use of density measurement
directly on the recirculation medium for the direct contact evaporator.

October 2004
The Direct Contact Evaporator Unit Incident Questionnaire has been removed from this

document and relocated to the Incident Reporting and Questionnaires section of the
BLRBAC Web site.

Non-Technical Changes

A number of minor revisions, shown in red, have been made to clarify text, but no
changes to technical requirements have been made. One of these changes, Section 4.2.1,
was made in response to two reports that the text was being misinterpreted to require
water sprinklers every ten feet in vertical runs of ductwork. As this was never intended,
text has been added to clarify.

April 2004

Section 4.2.2 — Steam 4™ Bullet: Deleted “Provide one nozzle for every 10-ft. length of
enclosure or duct.” and replaced it with “Steam nozzles should be sized and positioned in
order to assure proper distribution of steam throughout the volume to be protected.”
October 2002

This revision is a complete rewrite replacing the original document published in October
1974,
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October 1974

A document addressing fire protection in direct contact evaporators and associated
equipment was published by BLRBAC in October 1974.

Page 25



