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Call to Order
Chair, M. Wadkinson, called the meeting to order at 8:10 a.m.
Introduction of Members and Visitors (Attachment Page 1)

¢ Introductions took place amongst all members and visitors and an attendance sheet was circulated for review
and check off.
e Gene Tompkins was sitting in for Geoffrey Halley.

With the attached roster a quorum was established. There was a motion to approve the roster as published. The
motion was unanimously approved.

Announcements

e The National Board hosted a reception for all committee members and visitors on Wednesday evening at
5:30 p.m. in the Lagniappe room on the second floor.

e Breakfast and lunch was provided to NBIC Committee members and visitors on Thursday.
e Announced a reminder that the MC NBIC meeting will run all day on Thursday until 5 p.m.
e Announced that there will be upcoming officer positions open of the following:

Chair of SC Installation
Chair of SG Installation

Interested individuals will need to inform the secretary. The interested individual must have 2 years’
experience of being on the committee.

e Members and visitors must mark whether they will be attending the reception on Wednesday on the sign in
sheet and whether they will be bringing a guest.

e When uploading files, make sure they are in Word format and the file is named as follows:
(Item Number) (Person) (Upload Date)

o Members were reminded that all items must be approved by the July 2018 meeting in order to make it into
the 2019 Edition of the NBIC.

Adoption of the Agenda

e New Action Item added of 18-26

e Presentation - Mark Novak from NuCO2 gave a presentation and held discussions on how the NBIC CO2
detection requirements are causing confusion in the industry.

There was a motion to adopt the Agenda as published. The motion was unanimously approved.



5. Approval of the Minutes of July 18", 2017 Meeting

There was a motion to approve the Minutes of July 18, 2017 as published. The motion was unanimously
approved.

6. Review of Rosters
a. Membership Nominations

o Joseph Brockman and Ken Watson to SG Installation.

Each individual gave a summary of their experience. A majority vote was taken and unanimously
approved.

b. Membership Reappointments
e There are no members eligible for reappointment to SG Installation.
7. Open PRD Items Related to Installation

NB14-0602A Update index in Part 1 relating to pressure relief devices — D. DeMichael (PM)

NB15-0108B Address pressure relief devices in new supplement on high temperature hot water boilers —
A. Renaldo (PM)

NB15-0305 Create Guidelines for Installation of Overpressure Protection by System Design — D. Marek
(PM)

NB15-0308 Create Guidelines for Installation of Pressure Relief Devices for Organic Fluid Vaporizers —
T. Patel (PM)

NB15-0315 Review isolation valve requirements in Part 1, 4.5.6 and 5.3.6 — D. DeMichael (PM)

NB16-0805 Temperature ratings for discharge piping and fittings — A. Renaldo (PM)

NB17-0401 Valve drain plug recommendations for shipping — K. Beise (PM)

NB17-0404 Add paragraphs g) - j) in Part 4, 2.3.6 to Part 1, S5.7.6 — No task group

17-115 Complete rewrite of Section 2 combining common requirements into a general requirements
section for all pressure relief devices — A. Renaldo (PM)

17-117 Clarify definition of properly vented in Part 4, 2.2.1 g) — R.McCaffrey (PM)

17-118 Provide metric equivalent and possibly express conversion as formula instead of paragraph —
B. Nutter (PM)

17-119 Part 4, 2.2.5 states that pressure setting may exceed 10% range. Clarify by how much — T.
Patel (PM)

17-120 Add changeover valve definition in glossary and remove definition from Part 4, 2.2.10 d) —
A. Renaldo (PM)

17-122 Minor wording updates in Part 4, 2.3.6 g) — T. Patel (PM)

17-126 Add description of valve capacity calculation using maximum output method — D. Marek
(PM)

17-128 Fix contradiction between Part 4, 2.4.1.6 a) and 2.4.4.3 regarding Y bases. — B. Nutter (PM)

17-131 Preface by Part 4, 2.5.7 a) with the phrase “Unless otherwise protected” — J. Ball (PM)



It was announced that a member from Part 4 would be in attendance in the SC meeting to give an update on each
of the above items and to take any questions and or concerns from our group. This was not possible so we were
informed of the items that Part 4 has approved proposals for. Those proposals are available for our group to
view on the cloud in the PRD folder. The Items were NB14-0602A, 17-117, 17-118, and 17-120.

8. NBIC Business

a.

Interpretations

There are no interpretations for SG Installation.

b. Action Items — Old Business

Item Number: NB12-0302 NBIC Location: Part 1 No Attachment

General Description: Add installation requirements for pressure vessels for human occupancy
(PVHO:s)

Subgroup: Installation

Task Group: B. Moore (PM), T. Creacy, T. Millette, M. Richards

Meeting Action: Progress Report - The task group held a breakout session to further discuss the
feedback that was received from Parts 2 and 3. The task group continues to research and hold

discussions concerning PVHOs with hopes of having a proposal to present and approve in the July 2018
meeting.

Item Number: NB14-0403 NBIC Location: Part 1 No Attachment

General Description: Identify terms from Part 1 that need to be added to the index

Subgroup: Installation

Task Group: B. Moore (PM), M. Richards, T. Creacy, M. Washington

Meeting Action: Progress Report - B. Moore stated that the TG has not identified any further items and

therefore would like to keep this item open as a place holder for continual use for items that may be
identified in the future.

Item Number: NB15-0108A NBIC Location: Part 1 Attachment Pages 2-14

General Description: Add a supplement to address high temperature hot water boilers

Subgroup: Installation

Task Group: M. Wadkinson (PM), B. Moore, T. Creacy, D. Patten

Meeting Action: Proposal - A breakout session was held amongst the TG to discuss the revised
proposal that M. Wadkinson had put together, as a result of the comments and concerns received. The

revised proposal was presented to the SG and discussions took place. A motion was made to approve
the revised proposal to the SC. The motion was unanimously approved.




Item Number: NB16-0101 NBIC Location: Part 1 Attachment Pages 15-16

General Description: Result of NB13-1101, address carbon monoxide sensors in equipment rooms
Subgroup: Installation

Task Group: E. Wiggins (PM), G. Halley, S. Konopacki, T. Creacy, T. Millette, B. Moore, P.
Schuelke, R. Smith, and M. Washington

Meeting Action: Proposal - E. Wiggins presented a proposal to the SG. After discussions it was
decided to have a breakout session amongst the TG to discuss this proposal and to take into
consideration the feedback that was received from Mr. Amato. D. Patten was invited to this breakout
session. E. Wiggins presented a revised proposal to the SG and discussions took place. A motion was
made to approve the revised proposal to the SC. The motion was unanimously approved.

After discussions it was decided that a new action item was needed to address the commissioning of
new equipment for proper combustion. New Action Item 18-2 was assigned.

Item Number: NB16-2801 NBIC Location: Part 1, Section 1 No Attachment

General Description: Result of PR16-0401, 0403, 0407, 0409 - scope creep requiring the use of
manufacturer’s recommendations/other industry standards

Subgroup: Installation
Task Group: B. Moore (PM), R. Smith
Meeting Action: Progress Report - A breakout session was held amongst the TG to discuss the topic at

hand. A progress report was presented summarizing discussions from the breakout session. The TG
will have a complete proposal to present and approve in the SC meeting.

Item Number: 17-133 NBIC Location: Part 1, 3.5.3.2 Attachment Page 17

General Description: Change "shall be located inside™ to "should" in accordance with CSD-1
Subgroup: Installation
Task Group: R. Smith (PM), T. Creacy, B. Moore, P. Schuelke

Meeting Action: Proposal - R. Smith presented a proposal to the SG and discussions took place. A
motion was made to approve the proposal to the SC. The motion was unanimously approved.

Item Number: 17-147 NBIC Location: Part 1, Section 9 Attachment Pages 18-21

General Description: Define “Hot Water Storage Tank” in glossary

Subgroup: Installation

Task Group: R. Austin (PM), J. Brockman, P. Schuelke

Meeting Action: Proposal - R. Austin presented a proposal to the SG and discussions took place. The
Letter Ballot was still open until 1/13/2018. Discussions took place addressing the 3 disapproves. The

proposal was revised and presented to the SG. A motion was made to approve the proposal to the SC.
The motion was unanimously approved. This item is dependent on item 17-159.




C.

Item Number: 17-148 NBIC Location: Part 1 No Attachment

General Description: Vessel initial and installation inspections
Subgroup: SG Installation

Task Group: R. Smith (PM), T. Creacy, E. Wiggins, and M. Richards

Meeting Action: Progress Report - A TG of R. Smith (PM), T. Creacy, E. Wiggins, and M. Richards
has been assigned. The TG will meet with Mr. Riley.

Item Number: 17-159 NBIC Location: Part 1, 4.7 No Attachment

General Description: Result of 17-147; review Part 1, 4.7 for references to hot water storage tanks
Subgroup: SG Installation

Task Group: J. Brockman (PM), D. Patten, and E. Wiggins

Meeting Action: Progress Report - A TG of J. Brockman (PM), D. Patten, and E. Wiggins has been
assigned.

Action Items — New Business

Item Number: 18-1 NBIC Location: 2.8.1 and 2.8.5 Attachment Pages 22-23

General Description: Review 2.8.1 and 2.8.5 for potential duplication of paragraphs.
Subgroup: Installation

Task Group: M. Wadkinson (PM) and D. Patten

Meeting Action: A TG was assigned of M. Wadkinson (PM), and D. Patten

Item Number: 18-2 NBIC Location: Part 1 Attachment Page 24

General Description: Result of NB16-0101, add verbiage regarding commissioning fired
boilers & fired pressure vessels with a calibrated combustion analyzer.

Subgroup: Installation

Task Group: E. Wiggins (PM), D. Patten, P. Schuelke, and M. Wadkinson

Meeting Action: After discussions in reference to item NB16-0101 it was decided that a new action
item was needed to address the commissioning of new equipment for proper combustion. A TG of
E. Wiggins (PM), D. Patten, P. Schuelke, and M. Wadkinson has been assigned.

Item Number: 18-26 NBIC Location: Attachment Pages 25-26

General Description:
Subgroup: Installation

Task Group: R. Smith (PM), B. Moore, J. Brockman.

Meeting Action: A TG was assigned of R. Smith (PM), B. Moore, J. Brockman.

Presentation - Mark Novak from NuCO2 gave a presentation and held discussions on how the NBIC CO2
detection requirements are causing confusion in the industry. (Attachment pages 27-60)




9. Future Meetings

e July 16™-19" 2018 — Columbus, Ohio
e January 14™-17" — Location TBD

10. Adjournment
A motion was made and unanimously approved to adjourn the meeting at 2:40 p.m.
Respectfully submitted,
Jeanne Bock
NBIC Part 1 Secretary
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NB15-0108A Wadkinson 1-9-18

In addition to the requirements listed in Part 1, Section | and Part 1, Section 2 for Power Boilers, the
equire el Il apply:

° ﬂgggmm&ammmm@ﬂ;;wﬂmw r to the boiler or

¢ Expansion ggn s, | gj;gilgd in QIQS____MQMQ shall have havg sufficient volume to handle the
required expansion ft_gﬁto_t_alsﬁtg,__th r r re.

to_tai Sys! mﬂ designed to handle water at the required operating

@Mmmmgﬁmmtm

o Each_high-tein r_boiler rotected from over-temperature by two
r -operated controls.

o Each boiler shall have a control that will cut off the fuel supply when the water

temperature r ing_limi i Il_be less than the maximum
all le rature.

o In addition to the above, each high-temperature water boiler shall have a safety limit
control with manual reset that will cut off the fuel supply to prevent the water
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NB15-0108A Wadkinson 1-18-18

Explanation:

A high-temperature water boiler is a power boiler which operates in excess of 160 psig and/or in excess
of 250 Deg. F. There are existing references to the requirements for high-temperature water boilers in
Part 1, Section 2, however, these references do not stand out in the text. The purpose of this
supplement is to take all the references for high-temperature water boilers and locate them in a single
supplement. Additionally, new requirements are included to provide more inclusive requirements for
proper installation of high-temperature water boilers.

PRD has a related item to provide additional guidance on relief valve discharge piping. When those
requirements are finalized, they can be added to this supplement.

ltems a) thru g) relocate existing text from Part 1 Section 2
Item is a new requirement using existing text from Part 1 Section 3

Items i) thru k) are new requirements
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NB15-0108A Wadkinson 1-18-18
SUPPLEMENT XX

HIGH-TEMPERATURE WATER BOILERS

SXX.1 SCOPE

h) Piping for hi F ilers _shall_incl rovisions for the expansion and
io = i : o ; i n strain

i)

re_reaches an operating limit ich shall be less than the maximum
allowable temperature.
2} In addition to the above, each high-temperature water boiler shall have a safety limit

control with manual reset that will cut off the fuel supply to prevent the water
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NB-23 ] 2017

2.4.2 LADDERS AND RUNWAYS (17)

See NBIC Part 1, Section 1.6.4, Ladders and Runways.

2.4.3 DRAINS

At least one floor drain shall be installed in the equipment room.

2.4.4 WATER (CLEANING)

A convenient water supply shall be provided for flushing out the boiler and its appurtenances, adding water to
the boiler while it is not under pressure, and cleaning the equipment room floor.

2.5 SOURCE REQUIREMENTS
2.51 FEEDWATER

2.5.11 VOLUME

The source of feedwater shall be capable of supplying a sufficient volume of water as determined by the boiler
manufacturer in order to prevent damage to the boiler when all the safety relief valves are discharging at full

capacity.
251.2 CONNECTION

a) To prevent thermal shock, feedwater shall be introduced into a boiler in such a manner that the water
will not be discharged directly against surfaces exposed to high temperature gases or to direct radiation
from the flame.

b) For boiler operating pressures of 400 psig (2.8 MPa) or higher, the feedwater inlet through the drum
shall be fitted with shields, sleeves, or other suitable means to reduce the effects of temperature differ-
entials in the shell or head.

c) Feedwater other than condensate return shall not be introduced through the blowoff.

d) Boilers having more than 500 sq. ft. (46.5 sq. m) of water heating surface shall have at least two means
of supplying feedwater. For boilers that are fired with solid fuel not in suspension, and boilers whose
setting or heat source can continue to supply sufficient heat to cause damage to the boiler if the feed-
water supply is interrupted, one such means of supplying feedwater shall not be subject to the same
interruption as the first method. Boilers fired by gaseous, liquid, or solid fuel in suspension may be
equipped with a single means of supplying feedwater, provided means are furnished for the immediate
removal of heat input if the supply of feedwater is interrupted.

e) For boilers having a water heating surface of not more than 100 sq. ft. (9 sq. m), the feedwater piping
and connection to the boiler shall not be smaller than NPS 1/2 (DN 15). For boilers having a water heat-
ing surface more than 100 sq. ft. (9 sg. m), the feedwater piping and connection to the boiler shall not
be less than NPS 3/4 (DN 20).

Electric boiler feedwater connections shall not be smaller than NPS 1/2 (DN 15).

=

g High-temperature-water-beilers-shall-be-provided-with-means-of-adding-water-te-the-boiler-or-system
while-under-pressure-

SECTION 2 10

SECTION 2
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(17)

2513 PUMPS

a)

c)

Boiler feedwater pumps shall have discharge pressure in excess of the highest set pressure relief valve
in order to compensate for frictional losses, entrance losses, regulating valve losses, and normal static
head, etc. Each source shall be capable of supplying feedwater to the boiler at a minimum pressure of
3% higher than the highest setting of any pressure relief valve on the boiler proper. Detailed engineer-
ing evaluation of the pump selection shall be performed and available. Table 2.5.1.3 is a guideline for
estimating feedwater pump differential.

For forced-flow steam generators with no fixed steam or water line, each source of feedwater shall be
capable of supplying feedwater to the boiler at a minimum pressure equal to the expected maximum
sustained pressure at the boiler inlet corresponding to operation at maximum designed steaming capac-
ity with maximum allowable pressure at the superheater outlet.

Control devices may be installed on feedwater piping to protect the pump against overpressure.

TABLE 2.5.1.3
GUIDE FOR FEEDWATER PUMP DIFFERENTIAL

Boiler Pressure |  Boiler Feedwater Pump Discharge Pressure
psig {MPa) e - psig (MPa)
200 (1.38} 250 (1.72)
400 (2.76) 475 (3.28)
800 (5.52) 925 (6.38)
1,200 (8.27) 1,350 (9.31)

2514 VALVES

a)

b)

c)

d)

e)

The feedwater piping shall be provided with a check valve and a stop valve. The stop valve shall be
located between the check valve and the boiler.

When two or more boilers are fed from a common source, there shall also be a globe or regulating
valve on the branch to each boiler located between the check valve and the feedwater source.

When the feedwater piping is divided into branch connections and all such connections are equipped
with stop and check valves, the stop and check valve in the common source may be omitted.

On single boiler-turbine unit installations, the boiler feedwater stop valve may be located upstream from
the boiler feedwater check valve.

If a boiler is equipped with duplicate feedwater supply arrangements, each such arrangement shall be
equipped as required by these rules.

A check valve shall not be a substitute for a stop valve.

A combination feedwater stop-and-check valve in which there is only one seat and disk and a vaive
stem is provided to close the valve when the stem is screwed down shall be considered only as a stop
valve, a separate check valve shall be installed.

Whenever globe valves are used on feedwater piping, the inlet shall be under the disk of the valve.

Stop valves and check valves shall be placed on the inlet of economizers or feedwater-heating devices.

11

SECTION 2
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B The-reeirculating-return-line-for-a-high-temperature-water-beiler-shall-be-previded-with-the-step-valveor
valves-reguired-fer-the-main-discharge outlet-an-the-beiler:

2.5.2 FUEL (17)

See NBIC Part 1, Section 1.6.5, Fuel.

N
74
]
-
o
w
n

253 ELECTRICAL

A disconnecting means capable of being locked in the open position shall be installed at an accessible
location at the boiler so that the boiler can be disconnected from all sources of potential. This disconnecting
means shall be an integral part of the boiler or adjacent to it.

2531 WIRING

All wiring for controls, heat generating apparatus, and other appurtenances necessary for the operation of the
boiler or boilers should be installed in accordance with the provisions of national or international standards
and comply with the applicable local electrical codes.

25.3.2 REMOTE EMERGENCY SHUTDOWN SWITCHES (17)

a) Amanually operated remote shutdown switch(es) or circuit breaker shall be located just outside the
equipment room door and marked for easy identification. Consideration should also be given to the type
and location of the switch(es) in order to safeguard against tampering. Where approved by the Jurisdic-
tion, alternate locations of remote emergency switch(es) may be provided.

b) For equipment rooms exceeding 500 ft.2 (46 m?) floor area or containing one or more boilers having a
combined fuel capacity of 1,000,000 Btu/hr. (293 kW) or more, additional manually operated remote
emergency shutdown switches shall be located at suitably identified points of egress acceptable to the
Jurisdiction.

c) Where a boiler is located indoors in a facility and not in an equipment room, a remote emergency shut-
down switch shall be located within 50 ft. (15 m) of the boiler along the primary egress route from the
boiler area.

d) For atmospheric-gas burners and for oil burners where a fan is on the common shaft with the oil pump,
the emergency remote shutdown switch(es) or circuit breaker(s) must disconnect all power to the
burner controls.

e) For power burners with detached auxiliaries, the emergency remote shutdown switch(es) or circuit
breaker(s) need only shut off the fuel input to the burner.

2.5.3.3 CONTROLS AND HEAT-GENERATING APPARATUS

a) Oil and gas-fired and electrically heated boilers shall be equipped with suitable primary (flame safe-
guard) safety controls, safety limit switches and controls, and burners or electric elements as required
by a nationally or internationally recognized standard.

b) The symbol of the certifying organization that has investigated such equipment as having complied with
a nationally recognized standard shall be affixed to the equipment and shall be considered as evidence
that the unit was manufactured in accordance with that standard.

c) These devices shall be installed in accordance with jurisdictional and environmental requirements, man-
ufacturer's recommendations, and/or industry standards, as applicable.

SECTION 2 12
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(17)

(17)

254 VENTILATION AND COMBUSTION AIR

See NBIC Part 1, Section 1.6.6, Ventilation and Combustion Air.

255 LIGHTING

See NBIC Part 1, Section 1.6.7, Lighting.

2.5.6 EMERGENCY VALVES AND CONTROLS

All emergency shut-off valves and controls shall be accessible from a floor, platform, walkway, or runway.
Accessibility shall mean within a 6 ft. (1.8 m) elevation of the standing space and not more than 12 in. (305

mm) horizontally from the standing space edge.

2.6 DISCHARGE REQUIREMENTS

2.6.1 CHIMNEY OR STACK
See NBIC Part 1, Section 1.6.8, Chimney or Stack.
2.6.2 ASH REMOVAL

Ash removal systems shall be installed in accordance with jurisdictional and environmental requirements,
manufacturer's recommendations, and/or industry standards, as applicable.

2.6.3 DRAINS

2.6.31 CONNECTION

a) Each hoiler shall have at least one drain pipe fitted with a stop valve at the lowest point of the boiler.
If the connection is not intended for blowoff purposes, a single valve is acceptable if it can be locked
in the closed position or a blank flange can be installed downstream of the valve. If the connection is
intended for blowoff purposes, requirements of NBIC Part 1, 2.7.5 shall be followed.

b} Forhigh-temperature-waterboilers-the-minimum-size-of-the-drain-pipe-shall-be-NRPS-1-(DN-25)-

b)e} Drain pipes, valves, and fittings within the same drain line shall be the same size.

c)d) The discharge from the drain shall be piped to a safe location.

2.6.3.2 PRESSURE RATING

Drain piping from the drain connection, including the required valve(s) or the blanked flange connection,
shall be designed for the temperature and pressure of the drain connection. The remaining piping shall be
designed for the expected maximum temperature and pressure. Static head and possible choked flow condi-
tions shall be considered. In no case shall the design pressure and temperature be less than 100 psig (700
kPa) and 220°F (104°C), respectively.

2.6.3.3 PARTS

a) When parts (e.g., economizers, etc.) are instatled with a stop valve between the part and the boiler or
the part cannot be completely drained through the drain on the boiler, a separate drain shall be installed

13 IEECTIDN 2
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Pressure gage connections shall be suitable for the maximum allowable working pressure and tempera-
ture, but if the temperature exceeds 406°F (208°C), brass or copper pipe or tubing shall not be used.
The connections to the boiler, except for the siphon, if used, shall not be less than NPS 1/4 (DN 8).
Where steel or wrought iron pipe or tubing is used, it shall not be less than 1/2 in. (13 mm) inside diam-
eter. The minimum size of a siphon, if used, shall be 1/4 in. (6 mm) inside diameter.

283  TEMPERATURE

Each-high-temperature-water-boiler-shall-have-a-temperature-gage-or-ether reporting-device-located-to-pro-
vide-an-aceurate-reprecentation-of-thetemperature-at-er-nearthe beileroutlet:

2:8:4 2.8.3 PRESSURE CONTROL

Each automatically fired steam boiler shall be protected from overpressure by two pressure operated controls.

a)

Each individual steam boiler or each system of commonly connected steam boilers shall have a control
that will cut off the fuel supply when the steam pressure reaches an operating limit, which shall be less
than the maximum allowable working pressure.

Each individual automatically fired steam boiler shall have a safety limit control, with a manual reset,
that will cut off the fuel supply to prevent steam pressure from exceeding the maximum allowable work-
ing pressure of the boiler. Each control shall be constructed to prevent a pressure setting above the
maximum allowable working pressure of the boiler.

Shutoff valves of any type shall not be placed in the steam pressure connection between the boiler and
the controls described in a) and b) above. These controls shall be protected with a siphon or equivalent
means of maintaining a water seal that will prevent steam from entering the control. The connections to
the boiler shall not be less than NPS 1/4 (DN 8), but where steel or wrought iron pipe or tubing is used,
they shall not be less than NPS 1/2 (DN 15). The minimum size of an external siphon shall be NPS 1/4
(DN 8) or 3/8 in. (10 mm) outside diameter nonferrous tubing. For manifold connections, the minimum
size shall be as specified in the original code of construction.

2:8.6 2.84 AUTOMATIC LOW-WATER FUEL CUTOFF AND/OR WATER FEEDING DEVICE

a)

b)

FOR STEAM OR VAPOR SYSTEM BOILERS

Each automatically fired steam-or vapar-system boiler shall have an automatic low-water fuel cutoff so
located as to automatically cut off the fuel supply when the surface of the water falls to the lowest visible
part of the water-gage glass. If a water feeding device is installed, it shall be so constructed that the
water inlet valve cannot feed water into the boiler through the float chamber and so located as to supply
requisite feedwater.

Such a fuel cutoff or water feeding device may be attached directly to a boiler. A fuel cutoff or water
feeding device may also be installed in the tapped openings available for attaching a water glass
directly to a boiler, provided the connections are made to the boiler with nonferrous tees or Y’s not less
than NPS 1/2 (DN 15) between the boiler and water glass so that the water glass is attached directly
and as close as possible to the boiler; the run of the tee or Y shall take the water glass fittings, and the
side outlet or branch of the tee or Y shall take the fuel cutoff or water feeding device. The ends of all
nipples shall be reamed to full-size diameter.

In addition to the requirements in a) and b) above, a secondary low-water fuel cutoff with manual reset
shall be provided on each automatically fired steam or vapor system boiler.

Fuel cutoffs and water feeding devices embodying a separate chamber shall have a vertical drain pipe,
extended to a safe point of discharge, and a blowoff valve not less than NPS 3/4 (DN 20), located at the

(17)

(17)
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(17)

lowest point in the water equalizing pipe connections so that the chamber and the equalizing pipe can
be flushed and the device tested.

29 PRESSURE RELIEF VALVES

2.9.1 VALVE REQUIREMENTS — GENERAL

a) Only direct spring loaded pressure relief valves or pilot operated pressure relief valves designed to
relieve steam shall be used for steam service.

b) Safety relief valves are valves designed to relieve either steam or water, depending on the application.
¢) Pressure relief valves shall be manufactured in accordance with a national or international standard.
d) Deadweight or weighted-lever pressure relief valves shall not be used.

e Forhigh-temperature waterboilers—safety-relief valves-shallhave-a-closed-bonnet-and-valve-bedies
shall-net-be-censtructed-of castiron:

e) § Pressure relief valves with an inlet connection greater than NPS 3 (DN 80) used for pressure greater

(17)

than 15 psig (103 kPa), shall have a flange or a welded inlet connection. The dimensions of flanges
subjected to boiler pressure shall conform to the applicable standards.

f) @@ When a pressure relief valve is exposed to outdoor elements that may affect operation of the valve, the

valve may be shielded with a cover. The cover shall be properly vented and arranged to permit servic-
ing and normal operation of the valve.

2911 NUMBER

At least one National Board capacity certified pressure relief valve shall be installed on the bailer. If the boiler
has more than 500 ft?. (46.5 m?) of heating surface, or if an electric boiler has a power input of more than
3.76 million Btu/hr (1,100 kW), two or more National Board capacity certified pressure relief valves shall be
installed.

29.1.2 LOCATION

a) Pressure relief valves shall be placed on, or as close as physically possible to, the boiler proper.
b) Pressure relief valves shall not be placed on the feedline.

¢) Pressure relief valves shall be connected to the boiler independent of any other connection without any
unnecessary intervening pipe or fittings. Such intervening pipe or fittings shall not be longer than the
face-to-face dimension of the corresponding tee fitting of the same diameter and pressure rating as
listed in the applicable standards.

29.1.3 CAPACITY

a) The pressure relief valve capacity for each boiler shall be such that the valve or valves will discharge all
the steam that can be generated by the boiler without allowing the pressure to rise more than 6% above
the highest pressure at which any valve is set and in no case to more than 6% above the maximum
allowable working pressure of the boiler.

b) The minimum relieving capacity for other than electric boilers and forced-flow steam generators with no
fixed steam line and waterline shall be estimated for the boiler and waterwall heating surfaces as given

19 |SECTION 2
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in NBIC Part 1, Table 2.9.1.3, but in no case shall the minimum relieving capacity be less than the maxi-
mum designed steaming capacity as determined by the manufacturer.

%mWWwWWMMWWWW
water-beilershall-be-determined- ividing-the-maximum-eutput-in-Btu-at-the-beiler-nozzle-obtained-by
the-firing-efany-fueHerwhish-the-unitis designed-by-one-theusand:

The minimum pressure relief valve relieving capacity for electric boilers shall not be less than 3.5 Ibs/hr/
kW (1.6 kg/hr/kW) input.

If the pressure relief valve capacity cannot be computed, or if it is desirable to prove the computations,
it should be checked by any one of the following methods; and if found insufficient, additional relieving

capacity shall be provided:

1) By performing an accumulation test, that is, by shutting off all other steam discharge outlets from
the boiler and forcing the fires to the maximum. This method should not be used on a boiler with a
superheater or reheater, or on a high-temperature water boiler,

2) By measuring the maximum amount of fuel that can be burned and computing the corresponding
evaporative capacity upon the basis of the heating value of the fuel;

3) By determining the maximum evaporative capacity by measuring the feedwater. The sum of the
pressure relief valve capacities marked on the valves shall be equal to or greater than the maxi-
mum evaporative capacity of the boiler. This method should not be used on high-temperature water

boilers.
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TABLE 2.9.1.3
MINIMUM POUNDS OF STEAM PER HOUR PER SQUARE FOOT OF HEATING SURFACE

Ib steam/hr ft? (kg steam/hr m?)
Firetube Boiler | Watertube Boiler
Boiler Heating Surface
Hand-fired 5 (24) 6 (29)
Stoker-fired 7 (34) 8(39)
Qil, gas, or pulverized coal 8 (39) 10 (49)

Waterwall Heating Surface

Hand-fired 8 (39) 8 (39)
Stoker-fired 10 (49) 12 (59}
QOil, gas, or pulverized coal 14 (68) 16 (78)

Copper-finned Watertubes

Hand-fired 4 (20}
Staker-fired 5(24)
Qil, gas, or pulverized coal 6 (29)

Notes:

When a boiler is fired only by a gas having a heat value not in excess of 200 Btu/ft.3(7.5MJ/m?), the mini-
mum relieving capacity should be based on the values given for hand-fired boilers above.

The heating surface shall be computed for that side of the boiler surface exposed to the products of com-
bustion, exclusive of the superheating surface. In computing the heating surface for this purpose only the
tubes, fireboxes, shells, tubesheets, and the projected area of headers need to be considered, except that
for vertical firetube steam boilers, only that portion of the tube surface up to the middle gage cock is to be
computed.

For firetube boiler units exceeding 8,000 Btu/ft.? (9,085 J/cm.?) (total fuel Btu (J) Input divided by total
heating surface), the factor from the table will be increased by 1 (4.88) for every 1,000 Btu/ft.2 (1,136 J/
cm.?) above 8,000 Btu/ft.2 (9,085 J/cm.?) For units less than 7,000 Btu/ft.2 (7,950 J/cm.?), the factor from
the table will be decreased by 1 (4.88).

For watertube boiler units exceeding 16,000 Btu/ft.2 (18,170 J/cm.2)(total fuel Btu input divided by the total
heating surface) the factor from the table will be increased by 1 (4.88) for every 1,000 Btu/ft.2 (1,136 J/
cm.2) above 16,000 Btu/ft.2 (18,170 J/cm.?). For units with less than 15,000 Btu/ft.2 (17,034 J/cm.?), the
factor in the table will be decreased by 1 (4.88) for every 1,000 Btu/ft.2 (1,136 J/cm.2) below 15,000 Btu/
ft.2 (17,034 J/icm.?).

29.1.4  SET PRESSURE

One or more pressure relief valves on the boiler proper shall be set at or below the maximum allowable
working pressure. If additional valves are used, the highest pressure setting shall not exceed the maximum
allowable working pressure by more than 3%. The complete range of pressure settings of all the pressure
relief valves on a boiler shall not exceed 10% of the highest pressure to which any valve is set. Pressure
setting of pressure relief valves on high temperature water boilers may exceed this 10% range.
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(17)

¢) Every independently fired superheater that may be shut off from the boiler and permit the superheater
to become a fired pressure vessel shall have one or more pressure relief valves having a discharge
capacity equal to 6 pounds of steam per hr/ft.? (29 kg per hr per sq. m) of superheater surface mea-
sured on the side exposed to the hot gases.

d) Every pressure relief valve used on a superheater discharging superheated steam at a temperature
over 450°F (230°C) shall have a casing, including the base, body, bonnet, and spindle constructed of
steel, steel alloy, or equivalent heat-resistant material. The valve shall have a flanged inlet connection
or a welded-end inlet connection. The seat and disk shall be constructed of suitable heat-erosive and
corrosive-resistant material, and the spring fully exposed outside of the valve casing so that it is pro-
tected from contact with the escaping steam.

2.9.4 ECONOMIZERS

An economizer that can not be isolated from a boiler does not require a pressure relief valve. Economizers
that can be isolated from a boiler or other heat transfer device, allowing the economizer to become a fired
pressure vessel, shall have a minimum of one pressure relief valve. Discharge capacity, rated in Ibs/hr (kg/
hr), of the pressure relief valve or valves shall be calculated from the maximum expected heat absorption
rate in Btu/hr (W) of the economizer, and will be determined from manufacturer data, divided by 1,000 Btu/
Ib (2,326kJ/kg). The pressure relief valve shall be installed in a location recommended by the manufacturer,
when no recommendation exists the location shall be as close as practical to the economizer outlet.

2.9.5 PRESSURE-REDUCING VALVES

a) Where pressure-reducing valves are used, one or more pressure relief valves shall be installed on the
low pressure side of the reducing valve in those installations where the piping or equipment on the low
pressure side does not meet the requirements for the steam supply piping.

b) The pressure relief valves shall be located as close as possible to the pressure-reducing valve.

c) Capacity of the pressure relief valves shall not be less than the total amount of steam that can pass
from the high pressure side to the low pressure side and be such that the pressure rating of the lower
pressure piping or equipment shall not be exceeded.

d) The use of hand-controlled bypasses around reducing valves is permissible. The bypass around a
reducing valve may not be greater in capacity than the reducing valve unless the piping or equipment is
adequately protected by pressure relief valves or meets the requirements of the high pressure system.

e) See Supplement 2 for additional information on the calculation of the required capacity of pressure relief
valves installed after pressure-reducing valves.

2.9.6 INSTALLATION AND DISCHARGE REQUIREMENT

a) Every boiler shall have outlet connections for the pressure relief valve, or valves, independent of any
other outside steam connection, the area of opening shall be at least equal to the aggregate areas of
inlet connections of all of the attached pressure relief valves. An internal collecting pipe, splash plate, or
pan should be used, provided the total area for inlet of steam is not less than twice the aggregate areas
of the inlet connections of the attached pressure relief valves. The holes in such collecting pipes shall
be at least 1/4 in. (6 mm) in diameter, and the least dimension in any other form of opening for inlet of
steam shall be 1/4 in. (6 mm). If pressure relief valves are attached to a separate steam drum or dome,
the opening between the boiler proper and the steam drum or dome shall be not less than 10 times the
totai area of the pressure relief valve inlet.

b) Every pressure relief valve shall be connected so as to stand in an upright position with spindle vertical.
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c)

d)

)]

h)

The opening or connection between the boiler and the pressure relief valve shall have at least the area
of the valve inlet and the inlet pipe to the pressure relief valve shall be as short and straight as possible,
no longer than twice the center-to-end (face) dimension of a corresponding tee fitting of the same diam-
eter, pressure class, and connection type. When a discharge pipe is used, the cross-sectional area shall
not be less than the full area of the valve outlet or of the total of the areas of the valve outlets. It shall be
as short and straight as possible and arranged to avoid undue stresses on the valve or valves.

o
Z
-
=
5]
]
n

No valves of any type except a changeover valve as defined below, shall be placed between the pres-
sure relief valves and the boiler, nor on the discharge pipe between the pressure relief valves and the
atmosphere.

A changeover valve, which allows two redundant pressure relief vaives to be installed for the purpose of
changing from one pressure relief valve to the other while the boiler is operating, may be used provided
the changeover valve is in accordance with the original code of construction. It is recommended that the
Jurisdiction be contacted to determine the acceptability of changeover valves on boiler applications. The
changeover valve shall be designed such that there is no intermediate position where both pressure relief
valves are isolated from the boiler.

When two or more pressure relief valves are used on a boiler, they should be mounted either separately
or as twin valves made by placing individual valves on Y-bases, or duplex valves having two valves

in the same body casing. Twin valves made by placing individual valves on Y-bases or duplex valves
having two valves in the same body shall be of equal size.

When two valves of different sizes are installed singly, the relieving capacity of the smaller valve shall
not be less than 50% of that of the larger valve.

When a boiler is fitted with two or more pressure relief valves on one connection, this connection to the
boiler shall have a cross-sectional area not less than the combined areas of inlet connections of all the
pressure relief valves with which it connects.

All pressure relief valves shall be piped to a safe point of discharge so located or piped as to be carried
clear from running boards or platforms. Provision for an ample gravity drain shall be made in the dis-
charge pipe at or near each pressure relief valve, and where water or condensation may collect. Each
valve shall have an open gravity drain through the casing below the level of the valve seat. For iron-
and steel-bodied valves exceeding NPS 2 (DN 50), the drain hole shall be tapped not less than NPS
3/8 (DN 10).

Discharge piping from pressure relief valves-on-high-temperature-water-boilers-shall- have-adeguate
provisions-for water-drainage-as-well-as-steam-venting:

If a muffler is used on a pressure relief vaive, it shall have sufficient outlet area to prevent back pres-
sure from interfering with the proper operation and discharge capacity of the valve. The muffler plates or
other devices shall be so constructed as to avoid a possibility of restriction of the steam passages due
to deposits. Mufflers shall not be used on high-temperature water boiler pressure relief valves.

2.10 TESTING AND ACCEPTANCE

2.101 GENERAL

a)

Care shall be exercised during installation to prevent loose weld material, welding rods, small tools, and
miscellaneous scrap metal from getting into the boiler. Where possible, an inspection of the interior of
the boiler and its appurtenances shall be made for the presence of foreign debris prior to making the
final closure.
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NB16-0101 Wiggins 1-10-2018

Item Number: NB16-0101 NBIC Location: Part 1 No Attachment
General Description: Result of NB13-1101, address carbon monoxide sensors in
equipment rooms

Subgroup: Installation

Task Group: E. Wiggins (PM), G. Halley, S. Konopacki, T. Creacy, T. Millette, B. Moore,
P. Schuelke, R. Smith, M. Washington

History: The task group is working to develop a proposal to present to the committee in
January 2018.

While the requirement of CO sensors in equipment rooms is generally covered by the NFPA, Fire Code,
Local Building and Mechanical codes, | believe we would be remiss by not addressing this issue in the
NBIC. It is my proposal to add a paragraph to Part 1, Section 1, to address CO sensors in equipment
rooms.

1.6.X__ Carbon Monoxide (CO) Detector/Alarm

The owner-user shall install a carbon monoxide (CO) detector(s)/alarm(s) in equipment rooms where

any boilers are located in accordance with the authority having Jurisdiction.
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NB16-0101 Wiggins 1-11-18

Item Number: NB16-0101 NBIC Location: Part 1 No Attachment
General Description: Result of NB13-1101, address carbon monoxide sensors in
equipment rooms

Subgroup: Installation

Task Group: E. Wiggins (PM), G. Halley, S. Konopacki, T. Creacy, T. Millette, B. Moore,
P. Schuelke, R. Smith, M. Washington

History: The task group is working to develop a proposal to present to the committee in
January 2018.

While the requirement of CO sensors in equipment rooms is generally covered by the NFPA, Fire Code,
Local Building and Mechanical codes, | believe we would be remiss by not addressing this issue in the
NBIC. it is my proposal to insert a new subsection and paragraph in Part 1, Section 1, 1.6.8 Chimney or
Stack and before 1.6.9 Final Acceptance to address CO sensors in equipment rooms.

1.6.9 Carbon Monoxide (CO) Detector/Alarm

The owner or user shall install a carbon monoxide (CO) detector/alarm in equipment rooms where fuel
fired boilers and/or fuel fired pressure vessels are located in accordance with the authority having

Jurisdiction.
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17-133 Smith 1-10-18

3.5.3.1 STEAM HEATING, HOT WATER HEATING, AND HOT WATER SUPPLY BOILERS
d) If the equipment room door is on the building exterior, the switch shall should be located just inside
the door. If there is more than one door to the equipment room, there shall should be a switch located

at each door of egress.

3.5.3.2 POTABLE WATER HEATERS
d) If the equipment room door is on the building exterior, the switch shall should be located just inside

the door. If there is more than one door to the equipment room, there shal should be a switch located
at each door of egress.

$§5.5.7 ELECTRICAL
d) If the equipment room door is on the building exterior, the shutdown switch shall should be located

just inside the door. If there is more than one door to the equipment room, there shall should be a
shutdown switch located at each door of egress. For atmospheric-gas burners, and oil burners where a
fan is on a common shaft with the oil pump, the complete burner and controls should be shut off. For
power burners with detached auxiliaries, only the fuel input supply to the firebox need be shut off.
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17-147 Austin 1-9-18

Add definition of potable water storage tank to the glossary

source:
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17-147-MC
Ballot Description :

Please cast your ballot on this item regarding the definition of hot water storage tanks. The ballot deadline is January 5th.

17-147 SC Installation 7-19-17.docx
Start Date:12-5-17 End Date:01-13-18

View Comments
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General Meeting

.pa io Baliota

NB Members Authorized Inspection Agencies Owner-User Inspection Organizations [ Review Team Leaders I Test Lab

Welcome, Jeanne Bock

Business Center

Site Admin NE Docs

Comments for Ballot: 17-1-47

Morelock,Brian

voled: Approve 1/4/2018 8:32:44 PM

The determination of whether a storage tank (or vessel) is a boiler or potable water storage tank comes from scope and service
restrictions in Article 1 of Section IV, Part PG Service Limitations in Section I, and U-1 Scope in Section VIII, Division 1. The
Jurisdiction of Tennessee uses ASME Code definitions in Rule 0800-03-03-.01 Definitions. The Code references were recently
added to these definitions. In Tennessee, potable water heaters, including instantaneous water heaters, with a heat input of
between 100,000 and 199,999 BTU/r are nof required to be built to ASME Code, but are subject to registration, inspection and
inspection certificate requirements, Potable water heaters with a heat input of 200,000 BTU/hr and greater are are required to be

built to ASME Code and are subject to registration, inspection and inspection certificate requirements,

Never encountered one that would be considered a boiler by this definition.

Hopkins,Craig 1 am also not comfortable with the last sentence.

voted: Disapprove 1/4/2018 6:59:24

PM

Troutt,Robby My concemn is the lack of adding a btu/hr max of the heat source. If the heat source is above 200,000 bru/hr, then this is

voled: Disapprove 1/3/2018 5:38:16  considered to be a Potable Water Heater in Texas.

PM

Austin,Randy | have inspected thousands of potable hot water storage tanks with a heat source from both an intemal coil and external source

valed: Approve 1/3/2018 10:35:47 AM constructed per ASME Code HLW, and Section VIII, Div.1, also many non-Code constructed potable hot water storage tanks.

Wadkinson,Melissa | would like to hear more feedback from the Jurisdictions regarding Mr. Trouit's comment.
voled: Disapprove 1/3/2018 8:44:39
AM
Troutt,Robby | think the last sentence should be removed. If a storage tank has a heat saurce, then it may be considered to be a boiler and not a
voled: Disapprove 12/14/2017 9:00:52 storage tank, depending on the Jurisdictions definition of a boiler.
AM
Ballot Votes
Name Email Votes Vote Date
Randy Austin randy austin@azdosh.gov Approve 01/03/18
Robby Troutt rob troutt@idir texas gov Disapprove 01/03/18
Robert Wielgoszinski Robert Wielgoazinskig@@hsbet.com  Not Voted N/A
Sid Cammeresi sidneycammeresi@hotmail.com Approve 12119117
Stanley Staniszewski sla staniszewski g Approve 12/08/17
Venus Newton venus.newlon@bpclicga com Approve 01/05/18
12

Apout Us | Gel Directions | ContactUs | Disclaimer | Logo & Marks Policy | Privacy Statement | Termsof Use | Site Map

Capyrigitt 2018 The Natonal Board of Boiler and Pressure Vessel Inspectors 1055 Crupper Avenue Calumbus, OH 43229 Ph 614 888 8320
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General Meeting NB Members Authorized Inspection Agencies Owner-User Inspection Organizations I Review Team Leaders | Test Lab

Welcome, Jeanne Bock

8 82ck 10 Ballots
Comments for Ballot: 17-1-47
Morelock,Brian The determination of whether a storage tank (or vessel) is a boiler or potable water storage tank comes from scope and service

voted: Approve 1/4/2018 8:32:44 PM  reslriclions in Article 1 of Section IV, Part PG Service Limitations in Section |, and U-1 Scope in Section VIil, Division 1. The
Jurisdiction of Tennessee uses ASME Code definitions in Rule 0800-03-03-.01 Definitions. The Code references were recently
added to these definitions. In Tennessee, potable water heaters, including instantaneous water heaters, with a heat input of
between 100,000 and 199,999 BTU/hr are not required to be built to ASME Code, but are subject to registration, inspection and
inspection certificate requirements, Potable water heaters with a heat input of 200,000 BTU/hr and greater are are required to be
built to ASME Code and are subject to registration, inspeclion and inspection certificate requirements,

Hopkins,Craig I am aiso not comfortable with the last sentence

voled: Disapprove 1/4/2018 6:59:24

PM

Troutt,Robby My concern is the lack of adding a btu/hr max of the heat source. If the heat source is above 200,000 bru/hr, then this is

voled: Disapprave 1/3/2018 5:38:16  considered to be a Potable Water Heater in Texas.

PM

Austin,Randy I have inspected thousands of potable hot water storage tanks with a heat source from both an intemal coil and extemnal source

voled: Approve 1/3/2018 10:36:47 AM constructed per ASME Code HLW, and Section VI, Div.1, also many non-Code constructed potable hot water storage tanks.
Never encountered one that would be considered a boiler by this definition.

Wadkinson,Melissa I would like to hear more feedback from the Jurisdictions regarding Mr. Troutt's comment.
voted: Disapprove 1/3/2018 8:44:39

AM

Troutt,Robby | think the last sentence should be removed, If a storage tank has a heat source, then it may be considered to be a boiler and not a
voted: Disapprove 12/14/2017 9:00:52 storage tank, depending on the Jurisdictions definition of a boiler.
AM
Ballot Votes

Name Email Votes Vote Date

Bradley Besserman bbesserman@nationalboard.org Not Voted N/A

Brian Morelock morelock@eastman com Approve 01/04/18

Craig Hopkins chopkins@seatticboiler. com Disapprove  01/04/18

Don Cook deooki@dir.ca gov Not Voted N/A

Gary Scribner gsoribner@nationalboard org Not Voted N/A

George Galanes PE ggaianes@diamondtechnicalservices.com Approve 12/08/17

james getter Em. ini industries.co Apprave 01/02/18

James Pillow pillow@commonarc.com Approve 12/08/17

Jim Riley fim.riley@conocophiliips.com NotVoted  N/A

Jim Sekely Isekely@comecast.net Approve 12/119/17

Joel Amato oel. amato@siate mn.us Not Voted N/A

John Burpee fohn.h bupes@maine.gov Not Voted N/A

Kevin Simmons kevin simmons@penlair com Not Voted N/A

Larry McManamon  |macg®glabap com Not Voted N/A

Mark Mooney ark. By(Diibert sal.co Approve 12/05/17

Melissa Wadkinson  melissa.wadkinson@fullon.com Disapprove  01/03/18

Michael Richards mi I 1 Approve 12113/17

Michael Webb mike webb@xcelenergy. com Approve 01/05/18

Paul Edwards Twe = Approve 1211917

Paul Welch Approve 01/03/18

About Us | GetDirections | Contact Us | Disclaimer | Logo & Marks Policy | Privacy Stalement | Termsof Use | Site Map
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action request for a new item

Melissa Wadkinson

to:

JBock

01/09/2018 04:09 PM

Hide Details

From: Melissa Wadkinson <Melissa. Wadkinson@fulton-management.com>
To: JBock <jbock@nationalboard.org>

1 Attachment

action item requestcontrols and gages wadkinson 1-9-17.docx

Jeanne

attached please find the action item request form for the new item we discussed. | can be the PM.
Please let me know when you assign the item number. thank you. Melissa

file:///C:/Users/jbock/AppData/Local/Temp/notesD06208/~web9368.htm 1/25/2018
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Action Item Request Form

Item Number:

Subgroup:
Task Group:

General Description:

18-1 M. Wadkinson 1-9-18

Controls and Gages
Review 2.8.1 and 2.8.5 for potential duplication of paragraphs
SG Installation

M. Wadkinson (PM), D. Patten

Statement of Need

Task Group:

required.

M. Wadkinson (PM), D. Patten

Paragraph 2.8.1 entitled Water and paragraph 2.8.5 entitled automatic low water fuel cutoff and/or
feeding device for steam or vapor system boilers potentially have duplication of paragraphs. Mr.
Amato requests that SG Installation review the two sections and determine if any changes are
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Action Item Request Form

ltem Number: 18-2 E. Wiggins 1-10-18

General Description:  Add verbiage regarding commissioning fired boilers & fired pressure vessels
with a calibrated combustion analyzer.

Subgroup: SG Installation

Statement of Need

Task Group: E. Wiggins (PM), D. Patten, P. Schuelke, M. Wadkinson

With the addition of requiring Carbon Monoxide (CO) detector(s) / alarm(s) the concern that the
combustion equipment needs to be commissioned and potentially maintained of air/fuel ratios to
meet emission requirements / limits of the manufacturer and as imposed by EPA, Area Air Quality
Management District and Jurisdiction, as required.

c¢) Background Information

Provide background information to support the revision or addition, including any data or changes in
technology that form the basis for the request that will allow the Committee to adequately evaluate the
proposed revision or addition. Sketches, tables, figures, and graphs should be submitted as appropriate.

When applicable, identify any pertinent paragraph in the Code that would be affected by the revision or
addition and identify paragraphs in the Code that reference the paragraphs that are to be revised or

added.
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Fw: NuCQO2 Action Item

Melissa Wadkinson

to:

JBock

01/09/2018 04:10 PM

Hide Details

From: Melissa Wadkinson <Melissa. Wadkinson@fulton-management.com>
To: JBock <jbock@nationalboard.org>

1 Attachment

18-26 Novak 1-8-18.docx

for the task group of Mr. Moore, Mr. Smith and Mr. Brockman.

From: Venus Newton <venus.newton@bpcllcga.com>
Sent: Tuesday, January 9, 2018 3:50 PM

To: Melissa Wadkinson

Subject: NuCO2 Action Item

Melissa,
This is the proposal he wants us to work on. | don’t have a problem being the Task Group Leader for a joint

task group between Part 1 and Part 2. This attachment is in the SG Folder.

Take care,

Venus Newton

President

Boiler & Property Consulting, LLC
Venus.newton@boilerproperty.com

Ceil: 404-710-8626

XL Catlin

5018 Bristol Industrial Way

Suite 203

Buford, Georgia 30518

Phone: +1-770-614-3111, Fax: +1-770-614-3116

CONFIDENTIALITY: This communication, including attachments, is for the exclusive use of the addressee(s) and may contain proprietary, confidential or privileged
information. If you are not the intended recipient, any use, copying, disclosure, or distribution or the taking of any action in reliance upon this information is strictly
prohibited. If you are not the intended recipient, please notify the sender immediately and delete this communication and destroy all copies. Our company does not
represent, warrant and/or guarantee that the integrity of this message has been maintained or that the communication is free of virus, interception or interference.

DISCLAIMER: Boiler and Property Consulting, LLC (BPC) provides property loss prevention and risk assessment reports and other property loss prevention services
as requested. If you are the intended recipient, the advice in this email is based upon conditions and practices observed and the data made available at the time of its
collection. Our personnel, publications, services, and surveys do not address life safety or third party liability issues. Any services addressing life safety or third party
liability are provided by others. This email shall not be construed as indicating the existence or availability under any policy of coverage for any particular property or
type of loss or damage. The provision of any service does not imply that every possible hazard has been identified at a facility or that no other hazards exist. BPC does
not assume, and shall have no liability for the control, correction, continuation or modification of any existing conditions or operations, We specifically disclaim any
warranty or representation that compliance with any advice or recommendation in any document or other communication will make a facility or operation safe or
healthful, or put it in compliance with any standard, code, law, rule or regulation. If there are any questions concerning any recommendations, or if you have
alternative solutions, please contact us. Save where expressly agreed in writing, BPC and its related and affiliated companies disclaim all liability for loss or damage
suffered by any party arising out of or in connection with the advice given in this email, including indirect or consequential loss or damage, howsoever arising. Any
party who chooses to rely in any way on the contents of this email does so at their own risk.

file:///C:/Users/jbock/AppData/Local/Temp/notesD06208/~web4221.htm 1/25/2018
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18-26 Novak 1-8-18

S3.4GAS DETECTION SYSTEMS

mculama_uﬂm musng_exeLcmettL

eqmpment msta#led_torﬁafetu_and jurisdictional code ma y_m_amgl_tllusggf_ajner ventilation or gas
detection in these situations.

b I re
CO2 Sensors is critical to providing Safe_ gmqm;gﬂ_dmmﬂssuggg adequate warning is
provided to a potentially hazardous environment with audible/visual indicators (termed Repeaters,

Horn/Strobes. etc.) linked to installed sensor(s) at all entrances to areas prior to entering the monitored
zone is important. Installing proper instructional signage at appropriate, key locations provides facility
personnel with vital information about the safety system.

A continuous gas detection system shall be provided in the room or area where container systems are
filled and used, and in areas where piping and equipment indoors are subject to the heavier than air gas
can-congregating (where leaks of carbon dioxide can accumulate),e and in below grade, enclosed, or

cggj_ngcisgaqg outdoor Iocatlons Small outdoor at:grade enclosureg which are not large enough @

W|th|n 12 inches (305mm) of the floor in the area where where the gas is most likely to accumulate or leaks are
most I|kely to occur as a gengral quide. oras s gecmed by the gas detec;tmn.m.amﬁagtu[ar_qr_qm_qodg

alarm and hlgh Tevel aIarm

a) The threshold for activation of the low level alarm shall not exceed a carbon dioxide concentration of
5,000 ppm (9,000 mg/m3) Time Weighted Average (TWA) over 8 hours. When carbon dioxide is detected
at the low level alarm, the system shall activate a signal at a normally attended location within the
building.

b) The threshold for activation of the high level alarm shall not exceed a carbon dioxide concentration
30,000 ppm (54,000 mg/m3). When carbon dioxide is detected at the high level alarm, the system shall
activate an audible and visual alarm at a location approved by the jurisdiction having authority.

NOTE: A SIMILAR ACTION IS BEING PROPOSED IN PART 1; PLEASE COORDINATE WITH PART 1
TO DEVELOP WORDING
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CO2 Company Rep coming to New Orleans

Venus Newton

to:

jim.getter, jmetzmaier

01/06/2018 08:16 AM

Ce:

Melissa.wadkinson, jbock

Hide Details

From: Venus Newton <venus.newton@bpcllcga.com>

To: jim.getter@worthingtonindustries.com, jmetzmaier@nationalboard.org
Cc: Melissa.wadkinson@fulton-management.com, jbock@nationalboard.org

2 Attachments
- e

NBIC PC to Pt | Sup 3 and Pt 2 Sup 12 Jan 2018.docx Presentation NBIC DRAFT 2018 January4.pdf

Jim/Jodi,

We need to add these guys to our agenda for Tuesday, under new business | guess. Mark Novak from
NuCO2 wants to give a short presentation and discuss how the NBIC CO2 detection requirements are causing
confusion in their industry. I’ve attached the presentation and his proposal for review. Mark was part of the
initial group that worked with Scribner to establish the framework we are still working with. He knows more
about CO2 tank installations, operations and regulatory issues than anyone else in the country. He knows his
stuff and has an understanding of how the code making process works as he is on CGA, Bev-Carb and a bunch of
other committees. He is also willing to dedicate the time to work with us through the process. His contact
information is below.

| suggest we corrdinate with Part 1 to attend his presentation as well since what he is talking about impacts
both Installation and Inspection. Let me know if you need anything else from me. See you next week.

Mark Novak

NuCO2

Director of Engineering, Technical Support & Pressure Vessel and Fire Regulatory
2800 SE Market Place

Stuart, Florida 34997

phone: 772.221.1754 x3502

cell :772.233.5801

mnovak@nuco2.com

Take care,

Venus Newton

President

Boiler & Property Consulting, LLC
Venus.newton@boilerproperty.com
Cell: 404-710-8626

XL Catlin

5018 Bristol Industrial Way

Suite 203

Buford, Georgia 30518

Phone: +1-770-614-3111, Fax: +1-770-614-3116

file:///C:/Users/jbock/AppData/Local/Temp/notesD06208/~web6844 .htm 1/25/2018
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8.3 Code Revisions or Additions
Proposed Revision:

2017 National Board Inspection Code Part 1 Supplement 3 S3.4 and Part 2 Supplement 12 $12.5

For Part 1 Supplement 3 53.4 only:

Carbon Dioxide gas is colorless and odorless — leakage wili not be seen or smelled. Carbon Dioxide gas is
1.5 times heavier than air and therefore if a leak occurs, will tend to accumulate in lower elevations first.
Particular caution must be exercised in both poorly ventilated areas, and below ground level locations
where an opportunity for the gas to escape is not present: these locations shall have CO2 gas detection
equipment installed for safety, and, jurisdictional code may mandate the use of either ventilation or gas
detection in these situations.

Thoughtful review and consideration should be exercised when designing the installation of CO2 gas
detection systems. Leakage of carbon dioxide gas can migrate through unsealed walls, baseboard,
conduit, water drain pipes, cracks or stairwells potentially creating a hazard elsewhere significantly
beyond a CO2-use, or CO2 storage area. Designing for optimal, effective location(s) and installation of
CO2 Sensors is critical to providing safe gas concentration detection. Also, assuring adequate warning is
provided to a potentially hazardous environment with audible/visual indicators (termed Repeaters,
Horn/Strobes, etc.) linked to installed sensor(s) at all entrances to areas prior to entering the monitored
zone is important. installing proper instructional signage at appropriate, key locations provides facility
personnel with vital information about the safety system.

For both Part 1 Supplement 3 $3.4 and Part 2 Supplement 12 §12.5:

A continuous gas detection system shall be provided in the room or area where container systems are
filled and used, and in areas where piping and equipment located indoors are subject to the heavier
than air gas ean congregating {where leaks of carbon dioxide can accumulate), and in below grade or
enclosed or confined space outdoor locations. Small outdoor, at-grade enclosures which are not large
enough for a person to enter are not required to have gas detection. Carbon dioxide (CO;) sensors shall
be provided within 12 in. (305mm) of the floor in the area where the gas is most likely to accumulate or
leaks are most likely to occur as a general guide, or as specified by the gas detection manufacturer or
local code mandates. Specific code requirements should be verified where the installation takes place
and should be reviewed for assured compliance.

The system shall be designed to detect and notify at a low level alarm and high level alarm.
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a) The threshold for activation of the low level alarm shall not exceed a carbon dioxide
concentration of 5,000 ppm (9,000 mg/m?) Time Weighted Average (TWA) over 8 hours

29


jbock
Typewritten Text
29


30

uoneziuow.eH apo) :Uo0i}3}3Q Seo IPIXoI[
uoqJe) 3uildx))y sopo) Aiajes Aiore|nSay



jbock
Typewritten Text
30


31

¢ .\_-nu\mhl..!mu_
W

Aloje|n3ay
2414 pue [9SSa/ 21nSSald ¥ yoddng |ed1uydal
‘SuliaauisSuz Jo J032311g ‘OINN - JBAON JIeA



jbock
Typewritten Text

jbock
Typewritten Text
31


32

: .\.m_é*

¢0dNN jo uonisinboe sa1ajdwod Jiexead

€102 ‘T YaieN {(vD)D) uonepossy sen passasdwio) ay] Jo Jaquia
duipunoj jeuidiio ue ‘salunod g ui saakojdwa 0pp‘9z o pasiudwod pjo
sieaA +00T - Auedwod ses |elisnpul SPIMPIOM UBILIBWY Ue :JIEXBI] .

suo11e’0] 0NN +09T wou} Aep yaea salIaAIjep 000,
I3A0 3unjew s3ajels paliun 3yl SS0JIE SJUNOIIL J13W0ISNI 000‘SLT pue
saaAojdwa 0T Aje1ewixoidde ‘06T Ul papunoy AjjeuiSiio “QIJNN .

¢COONN st oym



jbock
Typewritten Text
32


"paziuowiey jou aJie yaiym
sjuawalinbai apod Sudijjuod wody ‘s n Yl ssosoe usawdinba
A1ajes uondalap sesd SulAojdwia 3s1xa Ajpuasind sannaig

'S413W0ISNI pup S3ljiwbf ‘S1012D43U0I ‘saaAo|dwa ino Jof saiyiolid
1saybiy ayy aip awoy 1o A)afps pub ppod 3yl uo A13Jps yiom

10 A323JDS ‘Sa2InIas pup s1onpoad ano Jo A1afpbs a3y 'S3IIAI}ID INO
Jo ||p suidiapun A1afps 0] Juawiiwwod 3puoissod vy - 315414 A}afps
San|bp a40)

@ D san|on-pun-uoisin/Aunduwiod-1no/wod -iioxpid-mmm//:dy
U Z 15414 Alajes:(9/o) T# anjep 210D Jdiexeld



jbock
Typewritten Text
33


sjueanelsay ui suonednddy 0>



jbock
Typewritten Text
34


35

NTHLTHX

BOWN
lojenjoe Mopuim nuy}-aAug — sa130qod pue uoljewoiny -

SYULIP 1os axyew 0] dniAs ypm paxiw uayj si Jey) Jajem pajeuoqied
9onpoud 0} J01euoqJed, e Jo apIsul O°H Y)IM saxiw ¢ apels) abeianag -

uoljeuoqien .

swalshAs ggy alesad -
SWa)sAS Jusawipuod ysng -
SWIB)SAS Yullp paxiw pue ayeys Jjiw ‘aainl ysng -
19one} ayj 0} 63y ay) wolj 18ag ybneiq ysnd -
Swa)sAs dniAs yinq aAlq -
sdwnd (dniAs) gig aauq -

juejjedold -

A11snpuj Alijelidso ueinelsa
‘UDZ Isnpuj Ajljell HR1 }S9Y

9y uj sasn 40 Avuep v : ‘0D



jbock
Typewritten Text
35


36

- PRI TR PRDRETYY AR

Lt NITHLITH,
BN

}noAe"] Joopuj |eiduan
@UDZ — Swa)sAg epog uoljeuoqien abesanag



jbock
Typewritten Text
36


JnoAe-] 100pu| |BIBUDN)

@UD Z — swajsAg epog uonjeuoqae) abeianag



jbock
Typewritten Text

jbock
Typewritten Text
37


(Ao Bungl Bunnp

4,05~ pue isd 0z}
SRPOW jrd-auns)

4.01- pue i1sd og
SUIN JUIA seD
dwng druls 1 «OO jing
o:....ou! u_c_..n_ *
VE... — '§ uoneuoIED
|
J/
SED WIep, \ e
JouEniey \
154021 %06 fddng
au Aiddns sep yoruy Asaasep woy
4ol 18 In200 JR)suel
pmby sey AgendA)
3un 4 pinbn

L@._:_QQ:W uwysA o abeisAs g < sanjesadwia) pue samssaig Bunesadg jeoidh |
} B €402 - S99 VOO
> Jod segddng waishs ‘09 ying o1y

sjuauodwon sidiin\
@UDZ — Swd)sAg epog uoljeuoqie) abesanag



jbock
Typewritten Text
38


39

oﬂ.\.wé
N

SiOAe|4
dniAs xog-ui-3eg

Wwio04 Ojul }sneyxa
pue z0J Aq paiamod
Ajjewsou :sduung dniAg

«S.818,,
@U:Z — swa)sAg epog uoljeuoqae) abeianag



jbock
Typewritten Text
39


lajem pajeuoq.ied
3jeaud 0} aunssaud
Japun paxjw
aJje 133em pue
t0) :103eUOQIR)

Siojeuoque),,
— SwajsAg epog uoljeuoqie) abelanag



jbock
Typewritten Text
40


41

O NTHLTH,
BOW

paljsijes ag }sni\ sjuawalinbay ajdiy|nn
'Sa)jLIoYINY [eUoDIpSLINEG UolId)a(Qg Sk ‘0D



jbock
Typewritten Text
41


42

W E/ 71 ini

L0

S9}EpPUBAl JusWpuaWWY 3po) jeddiunip/|ed0
UOI1BIJ0SSY U0I12910.4d 2414 [euonleN  SS Vd4N

9p0) 2414 |euoileulalu| ok |

uoljelisiuiwpy yijeaH pue Alajes jeuonnedndid VYHSO

S9p0) all4 pue YHSO
:UOIPIPSIINS S|elId1BeIAl ShopJezeH



jbock
Typewritten Text
42


43

. H_,\.w_@.hﬂuo‘yzx

apo) uondadsu| pieog jeuonnenN 19N

UOIIPSLINS [3SSI/\ 24NSSAd



jbock
Typewritten Text
43


44

s ATHLTHX

BN

S91e1s
pa1un ay3 ul Anysnpuj jJueine}say
9Y31 Sulloay}y siuawaliinbay
uoi132933Q seo ¢QH Alorejnsay



jbock
Typewritten Text
44


45

" AL THX

BN

apIxoiq uoque) pue YHSO



jbock
Typewritten Text
45


:.\.wh.nuﬂyz\

uopexAydse -- ZT3H alLsS

(:w/Bw 000HS)

A i ﬁehonsw” wdd 0000€

. _ L Ml (sw/Bw
ssans JjogePw -- $3H  0006) wdd 0005 $13d VHSO/TVD

@UDZ HwIT ainsodx3 wia] Joyg/wi] ainsodx3y

9|qissiuwiadd — QD 10§ 1318/13d YHSO


jbock
Typewritten Text
46


47

" AFHLTHX

BOWN

Sq| 00T < SWIISAS
opPIX0Ig uoqgJe) pajlensujl pue qG vYVd4dN 9T1T0¢



jbock
Typewritten Text
47


QW E/: Tl
O

#01°61 Ydnoap z'o1°g1 ynm {dwod
tieys suonesydde Susuadsip ofiioaaq ut pasn oppxop vogies
JO(3Y GF) qI 001 Uey) oW M SWASLS "EIBID [01'E]

"Suisig aSeraavg approiq uoqie) oI gl



jbock
Typewritten Text
48


(@)

QN.\.wh.hﬂnqyzx

‘pasn oq o1 pauiad aq jjeys stuod 108 9an
AALISUOD IO “(HIDDY) SISWNIAH [RLISNHpU] [RIudwiuLmo)
Jo Dudduon) ueddury mp Aq poaysygnd se (131.S-ALL)
nwry aansodxy uLd), LIOYS-ONEA MW PIOYsan| ] oy pue
(VHSQ) uonensiunupe yijuay pue LAejeg jeuonednadg ap
Aq poysygnd {(TAAYML) My aansodxyg aqussnng=ofeioay
PAYSIOAA-DWIL ], 3D JO SEIDXD ULIO )¢ HPIXOEP UOGIED JO ISUD|DL
i e jo siuednooo Suippng 2p Swfmnou pue Sunsaop jo
aqudes aq jjeys ey wasds wavje pue uondNOP sed v yum pop
-1r0ad 3q jjeys SUONEIO0] JOOPINO PISOIUD UL SO KINOPUL Pasit
Pull Pajjy 2at SWDNSAS IIUNMUOD DIDYM STAIL IO SWO0Y (Z'9°Cl

"apo2 Swippng ayi Yim auepaodar w doeden jng
$11 0 wasds ay jo ydm ay 1oddns o1 paulisop ag jjeys sSul
PIING POUOISHINW U1 SIOO[ 10 SUOHEPUNOJ IDUIRIUOD) «]°9°E1

*swskg 100pu] aprxol(] voqre) pnbry paremsu [EWS 9°g]

@UDZ 13LS/13d — 9°€} UOII3S GG YdAN 9102



jbock
Typewritten Text
49


50

IR EETERETD FTYESAR

VY NITHLITH,
SN

(DMSSW ) B0 T 0IE]
PIs oouepaodde ul wasds uuepe Ausfowe ue' [Ho1gl
M dduepsodde ul uonemuza iy yim  paproad  oq
HEYS I921j0D uLd IPIXOIP UOGLED JO YEI] B 2IYM SRIIR IO pur
‘swood ur ‘ssooput paedo] yuawdmba pue ‘Buidid ‘szapundo
‘uer adesols dpixop uogqarr) ‘wopaajoad paxmbay prgyig)

@U:Z JO9]|0D ued""")yes| e aisym
Seale, — (0| '€l uonjdas GG vdd4N 9102



jbock
Typewritten Text
50


Sq| 00T < SWaISAS apixoiq uogie) pajejnsuj
pue dubjuey pJezeH € sse|d YijesH :D41 8T0¢C



jbock
Typewritten Text
51


52

S NTH.
BOWN 3009 3HI4 TYNOILYNHILNI 8102

Suid|dwod s3uipying u1 oq (jrys swueItW snopavzey jo asn
pue Suisuadsip Joopu] -asn pue Suisuadsip J00pu| Z°SPOS
"SA0IAP JIljaa aunssasd 10y Suydyg -7

‘mopyorq
WwaA3ud 03 pouBisap suonoduuod 19jul 10§ Surdig - |

:suopdaoxy

‘[edndusd s 324N0S Y|NqG Y O) SO
80 PAIBI0] 3q [[BYs [ONUOD MO[) $SIDXD Y ‘3uN0s Ynq
v woy suuiduo Suidid sy asayp “eare Jo woos aFei0
) UTHIM PIjud0] 9q |[BYy JOSIUOD MO) §530X9 ) ‘vase JO
Woo! 9FLI0NS [RUANTW SNOPITZEY B UIPIM WOy seuiSLo
duidid ap asoyp “papiacad aq [jeys [ORU0D MO SSIIXD JO
Jonys A5uagsowa pue UONSIRP Je3| JO susaw padosddn
ue ‘(ady €01) (31sd) 93mB youy aseabs sad spunod
¢ aaoqu Juidid pezunssaid i paiuvd A PO VdIN
YiM 20UBPIOIIE Ul p JO ¢ SsB]D) AjIquIsU] 1o p sseD) Ajig
-uwey] ‘p J0 ¢ sse|) YPjeay jo Suiyues paozey e Juiaey
spinbij 10 $95U5 2y "uepeos] AuIBsawF 71 1'S00S

wu: uoi}09)1ag yea] :bBunpjuey piezeH
0 Z ¢ Sse|) ylesH — 06 493deyd D41 8102



jbock
Typewritten Text
52


"1 °E°LOES uonaag ynm Adwiod
[leys suoneojjdde Juisuadsip a8vioaaq ur pasn aprxolp uoq
-IEJ JO (8Y " Gy) spunod ()| ueYy) 2I0W YItm SWANSAS apixolp
uogJed pinbiy pajeqnsu] ‘suohudydde Suisuadsip 2feioaaq
up pasn swsAs apixolp uoqued pinby pajensu] ¢ oS

sql 00T < SWAISAgG apixoiq uoqgie)

@UDZ pinbiT pajeinsuj — £6 Ja3deyd D41 8L0Z



jbock
Typewritten Text
53


54

e — *SMO[j0J 5B paudisap aq jjrys walsKs ay |, ‘suon
mN.\_Wh.Pﬁi -B30] panouddy 1o 10 a1 nwnose 01 parsadya ..u__rwum a1y
S134M B2IT Y Ul Jooy 3 Jo (ww gog) saydul 7| ugnm
Papiacad 2q |jeys siosuas apixoip uogre) "sw)sAs apixolp
UoQIeEd paminsul PIm Suohmio| Joopino Spesd-mopaq Ul
PUE SBale Joopul Jo swoou ug papiaoid 3q Jeys waysAs uoy
-D913p SeJ ¢ ‘["¢"LOES UONIAG YIim 0UBPIOIIN ut papiaosd

10U ST UOHIBINUSA SI3YA| "UINSAS UOIPIIIP Sen) TELOES

“UoNPINUA [B3
“HUEUI3W JO naif ut paptuuad aq [[vys 7'¢°LOES UONDAS
yum Jurddwoo wsks uonasyep sef v :uopdadxsy

‘Base Juipunouns Y
01 uoneas ut aunssaid aApe3au v 12 IpIXOIp UogIes Jurum
“U0S WOoI 3yl wmuIew 0] paudisap pur ¢'HHOS UONIIG
UNM 30UBPIOIDE Ul UONB[NUIA [EdjURydW Yilm papiaoid
=q [[eys “arenuwndoe o) payoadxa S1 apIxoIp uoqJes Jo yuay
T 3Jaym seare oo pue “uswdinbs pue Suidid ‘ssapunjdo
‘sjue) adrsols Sulie)uos sease Jo Swood ‘S100pUl Pajeso)
5c quswdinba pue Buidid ‘siapuijkos ‘syum aSeiors apy _

~X01p uoqurd pInby| pare|nsu; a1y, “uoRHUI A I"£°L0tS

9)je|nwinooe 0] pajoadxa si seb asaym,,
3 ‘ UDZ «9}e| } P9} . y

SI0Suag ‘09 — €6 131deyo 94 8102



jbock
Typewritten Text
54


55

9¢ \- mh
BN

¢T uswo|ddng Z 1ied pue g usawa|ddng T Jed
+ JIGN LT0C



jbock
Typewritten Text
55


« Podoliuow si uolillalap sed IdIIYM
pue 1315/73d :uoi3da1aq seon JigN



jbock
Typewritten Text
56


57

. OENUTISY MO PSRRIV IR VESEEy

8 M.
BOWN

¢ U0110913p sed aney 03 paJinbal 91034343 a4e
pue  3duijedaiduod sed, 01 123[gns ale seale asayl ‘z0D 8uizijian sjusawdinba
snoueA pue 3uidid uoiinguisip ses o1 anp 3sixa sjulod yea| jelyualod
a|di3jnw pue ‘pasn 340ja13Y3 pue Alljioe) 3yl 1noysdnouayy painglisip

SI ‘sapinoJd walsAs Jauiejuod ay) sed ayj sulueaw “ , walsAs Jauleiuod, aylr | 'z

¢ P3jje1sul S1 JauleuO0d 3yl 343YM Jo ssa|pJedas pasinbau
uo132333p sed siI ‘pasn 3101aJay] pue AJ|1oe} 3y3 InoySnouayl painguisip S
‘ sapinosd walsAs Jaulejuod 3yl sed ayy Suiueaw ‘|, WlsAs Jauleuod, syl 1

. ILVDIYONOD NV SYD HIV NVHL ¥IIAVIH IHL F4THM SYIYY
NI ‘G3SN ANV P3|} 31 swiaisAs J3UILIU0I 313YM E3JE JO WOOI 3y} ul™,,

suoi13sany 43sn DIgN



jbock
Typewritten Text
57


58

a.\.mhhhmmw,\

¢1Yy31s1an0 ue 3q
0} sieadde siy| ¢pasinbas uoi3dalap sed ‘gD 3,usi ‘Uoiledo| 3deds PauUJuOd
10 32eds paso|oua apu.tb anogp ue Ul paj|elsul si |3ssaA aanssalsd syl §i T

«""SUO1ed0]| J00pINO 3pesd mojaq ul pue:,

Su0I3SaNY J3sn JIgN



jbock
Typewritten Text
58


59

SV E Tk ") ¢

BOWN

épaJ4inbaJ s uoil0a3ap ses ‘sioopino

10 SJ00OpuU| p3jjeisul sl |3assan a8elols 9yl Jayiaym Ajduwi 3o3uaiuas siy3

s90Q ‘sed ay1 Suizipin Juawdinba Q) pue Suidid uoiINQLIISIP Y1 Ul JNJJO
03 A|3j1} 1S0W S)Ye3| 40 Jle|nwindde 0} A|9yI| 1sow Si sed a3yl aiaym sealy |

4N330 03 A|]i]
Isow s)naj 40 I}p[NWINIID 03 A[3)i] IsowW sj sbb 3yl ai1aym Daip 3y} uj 100}}
943 J0 (WWIGQE) "ul ZT UIYUM papinouid aq |jpys siosuas (Z0D) apixoip uoqse) ,

suollsanp Jasn JIgN



jbock
Typewritten Text
59


60

- BRI PN EEETYY ETYTETAY

S-\-Wh.\lnjmo_
~

"Aj2A13234)3 aiow

Juawdinba Ajajes Aojdwa pue spiezey |eljuayod ayj puelsiapun
19113q auoAiana sdjay paiinbai s) uondalap ses ¢QH asaym pue
‘S|oA3] pjoysaly] wueje uoiesauaduod ‘) yioq SuiziuowleH .

"2UOAIaND
10§ A1a}eS Jo |e0s ay) aney ||e D|gN pue s3po) ali4 ‘YHSO -«

"S19S pue s10}23dsuj
10} uoisnjuod sajeuiwi]d a|qissod uaym apod SuiziuowleH .

uoneziuowJieH apo)



jbock
Typewritten Text
60


	Minutes
	Roster
	NB15-0108A
	NB16-0101
	17-133
	17-147
	18-1
	18-2
	18-26
	NuC02 Presentation



