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MEMORANDUM 
 

TO:  Technical Committee on Standpipes 
 

FROM: Elena Carroll, Administrator, Technical Projects 
 

DATE: February 28, 2012 
 

SUBJECT: Letter Ballot on NITMAM to NFPA 20 
_________________________________________________________________________________ 
 
This material is being balloted in order to establish committee acceptance for Mr. David Hague to represent the Technical 
Committee on Standpipes on a NITMAM. 
 
Mr. David Hague, with the support of Chair, Thomas Brown, would like to submit a NITMAM on behalf of the Technical 
Committee on Standpipes referencing the criteria that the Technical Committee on Fire Pumps, responsible for NFPA 20, 
has accepted on “Series Fire Pump Units”.  Mr. Hague would then address the floor at the NFPA Conference and Expo in 
Las Vegas as the voice of the Technical Committee on Standpipes.   
 
Please see the attached NITMAM and Mr. Hague’s supporting arguments submitted on the NFPA 20 ballot. 
 
Please review the NITMAM and other related materials, mark your ballot accordingly, and return your ballot as directed by 
the deadline date of Tuesday, March 13, 2012.  Time is of the essence. 
 
 
Attachments: 
 Ballot Form 
 NITMAM & Supporting Material – D. Hague 
 NFPA 20 ROC Ballot Comments 
 
cc Standards Administration 
 
/emc 
 
 
 
 
 
 
 
 
 







20-10

Report on Proposals A2012 — Copyright, NFPA NFPA 20
Committee Statement: Correction of errors has been effected. Proposed 
subsection 4.17.4 has been revised to refer to Section 4.28 for clarification. See 
Proposal 20-58 (Log #CP10). 
   The Technical Committee expects to review these provisions during the 
comment period. 
Number Eligible to Vote: 30 
Ballot Results: Affirmative: 30 
_______________________________________________________________ 
20-44 Log #213  Final Action: Reject
(4.18.1.3)
_______________________________________________________________ 
Submitter: William F. Stelter, Master Control Systems, Inc.
Recommendation: Revise text to read as follows:
   4.18.1.3 Where an electric or diesel variable speed pressure limiting control 
driver is installed, and the maximum total discharge head adjusted for elevation 
with the pump operating at shut-off and rated speed exceeds the pressure rating 
of the system components, a pressure relief valve and isolation valve shall be 
installed. The isolation valve shall be supervised in accordance with section 
4.16.
Substantiation: Both diesel and electric variable speed pumps are to be tested 
under variable speed and at rated speed conditions in accordance with 
14.2.5.3.1 with the relief valve closed in accordance with 14.2.5.3.2. The 
Isolation valve is needed to prevent re-adjusting the relief valve during each 
annual test. Incorrectly resetting the relief valve can interfere with the variable 
speed control system. 
Committee Meeting Action: Reject
Committee Statement: Subsection 4.18.9 precludes the use of a “shutoff” 
valve in the supply or discharge piping assembly of a main relief valve. 
Number Eligible to Vote: 30 
Ballot Results: Affirmative: 28 Negative: 2 
Explanation of Negative: 
   HAAGENSEN, D.: If this proposal is rejected, the variable speed pressure 
limiting control pump is likely to not be properly maintained. This is due to the 
difficulty in having to adjust the pressure reducing valve before and after 
routine testing. 
   NASBY, J.: Negative for the same reasons stated by D. Haagensen in his 
Negative vote.  
_______________________________________________________________ 
20-45 Log #229  Final Action: Reject
(4.18.7, 4.18.7.1, and A.4.18.7 (New) )
_______________________________________________________________ 
Submitter: John Whitney, Clarke Fire Protection Products, Inc.
Recommendation: 4.18.7*, A.4.18.7, & 4.18.7.1 Delete all current text.
   New 4.18.7 Pump discharge shall not be piped back to pump supply. 
Substantiation: The practice of returning pump discharge to supply is 
resulting in un-anticipated operating conditions. Flows back to supply are being 
found to be far in excess of flows to relief excess pressure. Flows requiring 
horsepower in excess of driver nameplate ratings are being experienced on 
weekly tests. Pump discharge water temperatures have been seen so high 
causing engines run outside of EPA emissions condition.  
Committee Meeting Action: Reject
Committee Statement: Excessive relief valve flow and lack of automatic 
circulation relief during churn testing is a violation of NFPA 20. 
Number Eligible to Vote: 30 
Ballot Results: Affirmative: 30 
_______________________________________________________________ 
20-46 Log #140  Final Action: Accept in Part
(4.19.2.1)
_______________________________________________________________ 
Submitter: Gayle Pennel, Aon Fire Protection Engineering
Recommendation: Add new text to read as follows:
4.19.2.1 Fire pumps operating in series and their controllers shall be located 
within the same fire pump room. 
Substantiation: The requirement for series fire pumps to be in the same room 
was accepted by the NFPA 20 Committee by a significant margin, but was 
overturned in floor action at the NFPA Technical Meeting. Much of the floor 
testimony was inaccurate. The inaccuracies are documented in the appeal 
before the Standards Council. The issues raised are still current are addressed 
herein. 
   High rise fire fighting and fire department total reliance on fire pumps in 
building exceeding 400-500 feet in height are unique At this height, the 
building must be self contained and the occupants must be protected in place. A 
series fire pump arrangement and the standpipe / sprinkler distribution piping 
that exist in high rise buildings are some of the most complex fire pump 
installations.  
   More than any other occupancy, high rise occupants are dependent on the 
building fire pump to function reliably during a fire. High rise evacuation 
plans, which can incorporate “refuge floors”, depend on the building automatic 
and manual fire fighting systems to be fully operational. It is typical that 
automatic sprinkler systems and standpipes to be integrated into a single 
system fed from one or more fire pumps. 
   There is some inherent decrease in reliability and increase in operational 
complexity when pumps operate in series. Vertical staging of fire pumps adds 
to both the decrease in reliability and the increase in operational complexity. 

   While the concept of reducing pressures by placing pumps on different levels 
is appealing as a way to lower pressures, with this arrangement, failure of the 
low zone fire pump would result in the loss of fire protection to all zones 
supplied. In addition, damage to the higher zone pumps could result in 
significant protection interruption. There are known instances of the high zone 
pump starting when the low zone pump failed to start. The potential service 
interruption, damage, and operational, testing and reliability issues override this 
consideration. Inadvertent operation of the high zone pump when working on 
the low zone is more likely when the pumps are on different levels. 
   Placing interdependent pumps on different level increases (not decreases) 
their susceptibility to deliberate harm. This appears counterintuitive, because 
independent pump located in separate locations do increase reliability. With 
independent pumps, the system will still function when there is damage to a 
single location. However, with interdependent pumps located at separate 
locations damage to either location results in the loss of the system. 
   The current field practice of testing though the standpipe and discharging 
onto the roof bypasses the test header and does not allow the fire protection 
system to be isolated during testing. In a three zone vertically staged system, 
where the top pump has a lower flow rating than the middle pump, this method 
does not allow for full testing of the mid zone pump.  
   The additional cost of structural improvements required for supporting water 
tanks has been noted as a reason to allow vertical staging. This additional cost 
is dubious. A 20,000 sq.ft. slab of of 6-inch concrete weights approximately 
3,000,000 lbs. A 30,000 gallon steel water tank full of water weights 
approximately 290,000 lbs. This is less than 10% of the weight of concrete on 
one floor. This comparison alone is cause for questioning the accuracy of the 
statement. An actual comparison was provided by Marinus Both, who reported 
an actual case on the impact of water storage tanks on the structural design. 
The building was the 51 story, Condos & Time Share Units, Planet Hollywood 
Towers by Westgate in Las Vegas. During construction, and after structural 
design was completed, the fire department added the requirement of backup 
water to be located in the tower. Two steel water tanks were added on the roof: 
One tank had a capacity of 27,800 gallons with a water filled weight of 
247,100 lbs. The second tank had a capacity of 4,500 gallons with a water 
filled weight: of 42,500 lbs. The required structural modifications were 
minimal. On the roof deck, the re-bar sizing was increased, additional re-bar 
was added, and equipment pads were provided underneath the tanks. This was 
the extent of the required structural modification. 
   This is now a moot point. With the removal of 350 psi pressure limit for 
express risers from the current NFPA 14, fire pumps located in the same room 
can serve the same building height without needing water tanks as vertical 
staged fire pumps. 
   In vertically staged pumps, the 2nd pump will cavitate and fail within 3-5 
minutes if it runs without the 1st pump running. With series pumps in the same 
room water will pass though a non running pump and prevent cavitation of the 
second pump at churn and low to moderate flows. In addition, if a pump 
bypass is provided, cavitation will be prevented even at high flows. The is 
confirmed both by pump manufacturers, and a case history, discussed later in 
this rational, where the low zone pump to start.. In this case history, the fire 
pumps were in the same room and the high zone pump was not damaged even 
though it ran without the low zone pump. 
   Requiring series fire pumps does increase the discharge pressure on the 2 nd 
(and 3rd) pump over vertical staging, but does not increase reliance on pressure 
reducing valves. The higher pressures are applied to express risers where 
pressure reducing valves are not required. 
   A separate proposal is being submitted to address the potential 
misinterpretation that prevents feeding a fire pump in a high rise building from 
a “campus style” distribution loop.  
   The fire department may need to do more than monitor the fire pumps from a 
fire alarm control panel. The fire department can tell if the fire pumps are 
running from the main fire alarm panel once the alarm system is operating 
correctly, BUT, that is a big step from being able to control the fire pumps. 
They cannot manually start or stop the fire pumps, and they cannot observe 
pressures or abnormal functioning of a fire pump. The fire department cannot 
shutdown the fire pumps from the main fire alarm panel. The chances of 
shutting down the pumps in the wrong sequence are much higher when they 
are on different floors and communication is difficult. NFPA 20 requires a fire 
pump room to be supervised by personnel when a fire pump is running. 
   It should also be noted that the fire alarm system may not be reporting 
correctly at the time of commissioning, and that until the file alarm system is 
total verified information presented at the panel may not be accurate. 
   The city of Chicago requires all fire pumps to be on automatic shutdown. In 
case of a fire a fireman is assigned to go to the pump room and press the 
manual run button to override the automatic shutdown. This introduces the 
possibility that an automatic timed shutdown of the low zone may occur while 
the high zone pump is still running. In a vertically staged system this could 
damage the high zone pump.  
   Brett Scharpenter reported a case history of the low zone fire pump failing to 
start at a building located at 1720 South Michigan Ave Chicago, IL. The high 
zone fire pump was arranged in series with the low zone fire pump. Both 
pumps were in the same room. In August 2007, the fire pumps passed an 
acceptance test. On September 8, 2007, the high zone pump was found 
operating without the low zone pump operating. The pump running alarm was 
ignored by building security. No pressure drop was recorded. The actual cause 
was speculative and undetermined. 
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   On September 24, 2007 the high zone pump was again found operating 
without the low zone pump operating. This time momentary 25 psi drop was 
noted. The processors of both controls were replaced and the condition has not 
repeated since.  
   Had the high zone pump been on an upper level the high zone pump would 
have operated until it was destroyed due to no water supply. 
   In summary, series fire pumps for high-rise applications should be in the 
same room for the following reasons: 
   1. The primary reasons to allow vertical staging of fire pumps are: 
   a. Reduced discharge pressures on the downstream series fire pump(s). 
   b. Reduced fire protection system cost by elimination of express risers 
and possibly lower pressure ratings for some pipe and fittings.  
These reasons are offset by a decrease in reliability and an increase in the 
complexity of operation. In addition the cost savings of eliminating express 
risers is partially offset by the additional pump test header piping.  
   Requiring series fire pumps in the same room provides higher reliability and 
reduces complexity.  
   2. Requiring series fire pumps in the same room minimizes the likelihood of 
cavitation and damage to higher zone pumps if the low zone pump fails to start 
or shuts down prematurely. A manufacturer has indicated a pump will fail 
within 3-5 minutes of running dry. With pumps in the same room the suction 
will stay flooded even if the first pump fails to operate. This is confirmed by 
the case history presented above. 
   3. Requiring series fire pumps in the same room minimizes the likelihood of 
fire pumps being out of service because of damage caused by improper pump 
start / stop sequencing.  
   4. Requiring series fire pumps in the same room minimizes the likelihood of 
damage to the wiring between the control panels which control the sequencing. 
   5. Requiring series fire pumps in the same room simplifies fire department 
response and monitoring of the fire pumps. 
   6. Requiring series fire pumps in the same room simplifies fire pump 
maintenance and restoring fire pumps to operation in the event of an 
emergency occurring during maintenance. 
   7. Requiring series fire pumps in the same room provides higher reliability 
against an intentional harm event.  
   8. Requiring series fire pumps in the same room simplifies acceptance testing 
and maintenance, and allows testing of each zone independently.  
   9. For an accurate cost comparison, any cost savings gained by vertical 
staging of fire pumps by eliminating express risers must be offset by 1) the cost 
of running a pump test header from the upper level pump to the ground level, 
2) the cost of running electrical power to the higher floor, and 3) the loss of 
rentable space necessary to house the fire pump on the upper level. 
   10. Vertical staging of series fire pumps is only applicable in tall buildings 
which are inherently expensive and must be self contained. The need for high 
reliability is addressed in NFPA 20 by redundancy provisions, such as backup 
pumps and water supplies, that clearly add cost to the installed system. 
Reducing that reliability and increasing the operational complexity by allowing 
vertical staging of fire pumps is counter productive. 
Committee Meeting Action: Accept in Part
Add new text to read as follows:
4.19.2.1 Fire pumps operating in series shall be located within the same fire 
pump room.
Committee Statement: The phrase “and their controllers” is redundant, since 
the controller is already required to be in the same room with its pump. The 
Technical Committee has appointed a Task Group to develop Annex 
information to address this issue. 
Number Eligible to Vote: 30 
Ballot Results: Affirmative: 29 Negative: 1 
Explanation of Negative: 
   ISMAN, K.: Our disagreement with this proposal was well-documented in 
the previous cycle. The committee’s actions fail to take into account the very 
real situation of pumps operating in series (in separate rooms) where the 
second pump will have water even if the first pump does not start. The 
committee’s action prohibits this installation. Most of the submitter’s 
justification is based on very tall high rise buildings that are beyond the fire 
department’s capability to provide fire-fighting water without the fire pump, 
but those situations are already taken care of by NFPA 20 and NFPA 14, which 
taken together require redundant tanks and pumps high up in the building, 
essentially eliminating pumps in series as they have been defined in NFPA 20. 
Therefore, the only pumps that will be affected by this committee action are the 
ones that don’t fit the justification of the submitter. 
Comment on Affirmative: 
   HAGUE, D.: Action should be Accept in Principle with reference to 20-47, 
(Log #141). 
   PENNEL, G.: Although I think the justification submitted for this proposal is 
adequate, comments questioning the justification should be addressed. Vertical 
staging of fire pumps is permitted by NFPA 20 and NFPA 14. The vertical 
staging is not limited to conditions where the lower pump is on the ground 
floor. There is currently nothing in NFPA 14 or NFPA 20 that would prevent 
installing a tank and fire pump on the 50th floor of a high rise building, and 
then vertically staging a fire pump in series on the 80 th floor. Redundancy 
requirements in NFPA 20 must be met, but vertical staging is currently 
permitted.  
   While modifying the requirement to allow series fire pumps in different 
rooms where the second pump will have water even if the first pump does not 

start addresses one very real concern, it does not resolve the issue of 
monitoring the fire pumps during operation. It is unclear to me why putting 
series fire pumps in different rooms on the same floor is such a hardship that it 
deserves special consideration.  
 
_______________________________________________________________ 
20-47 Log #141  Final Action: Accept in Part
(4.19.2.1 and 4.19.2.2 (New) )
_______________________________________________________________ 
Submitter: Gayle Pennel, Aon Fire Protection Engineering
Recommendation: Revise text to read as follows:
   4.19.2.1 When fire pumps are located in the same room, no No more than 
three pumps shall be allowed to operate in series. 
4.19.2.2 When fire pumps are not located in the same room, no more than two 
pumps shall be allowed to operate in series.
Substantiation: Vertically staged pumps are inherently less reliable and 
operationally more complex than fire pumps in the same room and, if used, 
should be limited to a maximum of two. Fire pumps not in the same room are 
operationally more complex han fire pumps in the same room and should be 
limited to a maximum of two. 
Committee Meeting Action: Accept in Part
   Accept only the amendment to 4.19.2.1. 
Committee Statement: See Proposal 20-46 (Log #140). The proposed new 
4.19.2.2 is not applicable. 
Number Eligible to Vote: 30 
Ballot Results: Affirmative: 30 
_______________________________________________________________ 
20-48 Log #52  Final Action: Accept in Principle
(4.20.1.4)
_______________________________________________________________ 
Submitter: Charles W. McKnight, Battelle Energy Alliance
Recommendation: Revise text to read as follows:
   4.20.1.4 Where a test header is installed, it shall be installed on an exterior 
wall or in another location outside the pump room that allows for water 
discharge during testing in accordance with 14.2.7.2 14.2.5.2.
Substantiation: The current reference to section 14.2.7.2 does not make sense 
since it has nothing to do with flow testing of the fire pump as is being 
discussed in section 14.20.1.4. Section 14.2.5.2 appears to be a better reference. 
Committee Meeting Action: Accept in Principle
   Revise 4.20.1.4 to read as follows: 
   4.20.1.4 Where a test header is installed, it shall be installed on an exterior 
wall or in another location outside the pump room that allows for water 
discharge during testing in accordance with 14.2.7.2.
Committee Statement: The reference to provisions dealing with testing is not 
needed. 
Number Eligible to Vote: 30 
Ballot Results: Affirmative: 30 
_______________________________________________________________ 
20-49 Log #138  Final Action: Reject
(4.20.2.10 (New), Figure A.4.20.1.2(a), and A.14.2.5.2.3)
_______________________________________________________________ 
Submitter: Hugh D. Castles, Entergy Services, Inc.
Recommendation: Revise text to read as follows:
   4.20.2.10 (NEW) Where a metering device is installed for pump flow testing, 
provision shall be made for independent verification of accuracy.  
Fig. A.4.20.1.2(a) should be modified to show test header (if provided) and 
system, downstream of flowmeter to facilitate test of flowmeter. 
   A.14.2.5.2.3 Where a hose valve header is used, it should be located where a 
limited [approximately 100 ft (30 m)] amount of hose is used to discharge 
water safely. Where a flow test meter is used in a closed loop according to 
manufacturer’s instructions, additional outlets such as hydrants, hose valves, or 
other test method and so forth should be available to determine the accuracy of 
the metering device. 
Substantiation: Currently there is no requirement for verification of the 
accuracy of a metering device. This is only addressed in Annex section 
A.14.2.5.2.3 and then only for a meter in a closed loop. Provisions should be 
made to verify the accuracy of all flow meters. 
Committee Meeting Action: Reject
Committee Statement: There are approved flowmeters. The Technical 
Committee is not sure how accuracy can be determined without removing the 
device and returning it to the manufacturer. 
Number Eligible to Vote: 30 
Ballot Results: Affirmative: 27 Negative: 3 
Explanation of Negative: 
   CASTLES, H.: Inconsistent or questionable test results from a flow meter 
require investigation and/or further testing. When a test header is omitted based 
upon provision of a flow meter, it is difficult to check or verify the accuracy of 
the flow meter. For example, it may be necessary to flow from multiple fire 
hydrants (if available). 
   HAAGENSEN, D.: The submitter’s concern is a valid concern. Where 
installed, a flow meter needs to be installed in a manner that the flow meter can 
be calibrated or replaced periodically so that the owner/testing company can be 
assured the results are accurate. 
   NASBY, J.: Negative for the reasons given by Messrs. Castles and 
Haagensen.  
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______________________________________________________________ 
20-22 Log #97  Final Action: Accept
(4.16.2)
______________________________________________________________ 
Submitter: Tracey D. Bellamy, Telgian Corporation
Comment on Proposal No: 20-41
Recommendation: Revise the accepted proposal as follows:
   4.16.2 Supervised Closed. The test outlet cControl valves located in the 
pipeline to the hose valve header shall be supervised closed by one of the 
following methods allowed in 4.16.1.  
Substantiation: The reference to test outlet control valves can be mistakenly 
interpreted to mean the individual hose connection outlets attached to the test 
header manifold as opposed to the control valve (required by 4.20.3.3.1) in the 
pipeline leading to the test header manifold. The revised language will clarify 
that the supervision is to be provided on this control valve as opposed to the 
individual hose connection outlets.  
Committee Meeting Action: Accept
Number Eligible to Vote: 32 
Ballot Results: Affirmative: 32 
______________________________________________________________ 
20-23 Log #59  Final Action: Accept
(4.18.1.3)
______________________________________________________________ 
Submitter: James S. Nasby, Skokie, IL
Comment on Proposal No: 20-44
Recommendation: Revise 4.18.1.3 to read:
   Where an electric variable speed pressure limiting control controller or a 
diesel pressure limiting driver is installed, and the maximum total discharge 
head ... 
Substantiation: This requirement should apply to both motor driven and diesel 
engine variable speed fire pumps. 
Committee Meeting Action: Accept
Number Eligible to Vote: 32 
Ballot Results: Affirmative: 32 
______________________________________________________________ 
20-24 Log #CC6  Final Action: Accept
(4.18.7.2, 4.18.7.2.1, 12.4.1.4, and 12.7.5.2)
______________________________________________________________ 
Submitter: Technical Committee on Fire Pumps, 
Comment on Proposal No: 20-45
Recommendation: Add new text to read as follows;
   4.18.7.2 Where pump discharge water is piped back to pump suction, and 
the pump is driven by a diesel engine with heat exchanger cooling, a high 
cooling water temperature signal at 40ºC (104ºF) from the engine inlet of 
the heat exchanger water supply shall be sent to the fire pump controller and 
the controller shall stop the engine provided there are no active emergency 
requirements for the pump to run. 
   4.18.7.2.1 The requirements of 4.18.7.2 shall not apply when pump to 
discharge water being piped back to a water storage reservoir. 
12.4.1.4  
   (10) High cooling water temperature
   Revise section 12.7.5.2 to read as follows:
   12.7.5.2* Automatic Shutdown After Automatic Start.
   (4) The engine shall not shut down automatically on high engine water 
temperature or low oil pressure or high cooling water temperature when any 
automatic starting or running cause exists, and the following also shall apply: 
   (a) If no other starting or running cause exists during engine test, the engine 
shall shut down automatically on high engine water temperature or low oil 
pressure or high cooling water temperature.
   (b) If after shutdown a starting cause occurs, the controller shall restart the 
engine and override the high engine water temperature, and low oil pressure or 
high cooling water temperature shutdowns for the remainder of the test period.
Substantiation: The recirculation of fire pump water back to pump suction 
is becoming more and more a problem. We see this as a problem because we 
use this water to cool not just the engine, as in days of old, but also to cool the 
engine intake air temperature which is critical to conform to the EPA engine 
emission requirements. It is tolerable to see raw cooling water up to 95-100F, 
but we have seen temperatures of 120 to 150F plus. You might stuff enough 
water through the engine at part load to cool the coolant but you cannot keep 
the inlet air temperature down to acceptable levels; which results in engine 
alarms due to the engine intake air being too hot and the engine is operating 
outside of EPA operational compliance. 
Committee Meeting Action: Accept
Number Eligible to Vote: 32 
Ballot Results: Affirmative: 30 Negative: 2 
Explanation of Negative: 
   DORINI, A.: The main relief valve on a diesel fire pump should only be 
opening and discharging in the event of over-pressurization. The discharge 
back to suction should not be happening if installed correctly. Provisions for a 
circulation relief valve already exist. 
   NASBY, J.: This requirement would apply world wide. I don’t feel that it 
is justified. It would raise substantial questions as to who would supply the 
proposed equipment, since it’s not part of the engine package. There are also 
no stated requirements for said units being listed. Adding additional conditional 
engine shutdown requirements or allowances reduces the reliability of an 

engine driven fire pump since there would be more to go wrong. 
   Also note that extant 4.18.7.1 already requires that such arrangements be 
equipped with sufficient relief valve capacity to prevent the excessive water 
temperature. 
______________________________________________________________ 
20-25 Log #CC2  Final Action: Accept
(4.19.2)
______________________________________________________________ 
Submitter: Technical Committee on Fire Pumps, 
Comment on Proposal No: 20-46, 20-47
Recommendation: Revise as follows:
   High Rise Task Group Recommended Committee Comment on Series 
Pumps 
   4.19.2 Series Fire Pump Unit Arrangement Pumps Arranged in Series.
   4.19.2.1* Fire pumps operating in series Except as permitted by 4.19.2.2, all 
of the pumps that are a part of a series fire pump unit shall be located within 
the same fire pump room. 
   A.4.19.2.1 Where pumps are installed in series and are located in the same 
pump room, the discharge pressure from the second (or third) pump is typically 
at a pressure that is too high for the outlets on a fire sprinkler or standpipe 
system on the lower floors of the building. Rather than use this high discharge 
pressure with pressure reducing valves, it is a common, and accepted practice, 
to take the fire protection supply from the discharge of the preceding pump 
through a connection between that pump and subsequent pump(s) as shown in 
Figure A.4.19.2.1 

 

Figure A.4.19.2.1 Series Fire Pump Unit with Discharge from First Pump 
Feeding the Low Zone Fire Protection Systems  
 
   4.19.2.2 Pumps that are a part of a series fire pump unit shall be permitted 
to be located in separate pump rooms when all of the following conditions are 
met: 
   (a) Each pump is capable of having a positive pressure at the suction flange 
at maximum flow in accordance with section 4.14.3.1 even if all preceding 
pumps fail to start. 
   (b) The interconnect control wiring between the controllers in different pump 
rooms complies with Section 4.19.2.7.  
   (c) The alarms and signals are annunciated in the other pump rooms for all 
pumps that are a part of the series fire pump unit in accordance with Section 
4.19.2.8. 
   (d) A pump room communication system that compiles with Section 4.19.2.9 
is provided. 
   4.19.2.1.3 No more than three pumps shall be allowed to operate in series as 
a part of a series fire pump unit.
   4.19.2.2.4 No pump in a series fire pump unit shall be shut down 
automatically for any condition of suction pressure. 
   4.19.2.3.5 No pressure reducing or pressure regulating valves shall be 
installed between fire pumps arranged in series as a part of a series fire pump 
unit.
   4.19.2.4.6 The pressure at any point in any pump in a series fire pump unit, 
with all pumps running at shutoff and rated speed at the maximum static 
suction supply, shall not exceed any pump suction, discharge, or case working 
pressure rating. 
   4.19.2.7 Protection of Control Wiring for Series Fire Pump Units.
   4.19.2.7.1* Interconnect control wiring of fire pumps in series which are 
not located in the same room and which affects starting of the supply (lower 
zone) pump(s) shall be protected against fire and physical damage in the same 
manner as power conductors described in NFPA 70, Article 695.  
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   A.4.19.2.7.1 The following methods should be considered acceptable:
   (1) Be encased in a minimum 50 mm (2 in.) of concrete
   (2) Be protected by a fire-rated assembly listed to achieve a minimum fire 
rating of 2 hours and dedicated to the fire pump circuit(s)  
   (3) Be a listed electrical circuit protective system with a minimum 2-hour fire 
rating  
   (4) Be protected by a listed fire-rated assembly that has a minimum fire 
rating of 2 hours and contains only emergency alarm and/or control wiring 
circuits dedicated to fire pumps or emergency systems generators or legally 
required generators, and no power wiring circuits 
   4.19.2.7.1.1 The motor on the supply (lower zone) pump(s) shall start on the 
opening of the control circuit (remote start) loop. 
   4.19.2.7.1.2 The installed controllers shall meet the requirements of 10.5.2.5 
and/or 12.7.2.4 as applicable. 
   4.19.2.8 Status Signals for Series Fire Pump Units.
   4.19.2.8.1 Audible and visual status signals shall be provided in each pump 
room indicating the status of the associated series pump(s) which is not located 
in the same pump room. 
   4.19.2.8.1.1 The following audible and visual signals shall be provided in 
each pump room for each series electric fire pump(s). 
   (1) Pump running in accordance with paragraph 10.4.7.2.1
   (2) Phase loss in accordance with paragraph 10.4.7.2.2.
   (3) Phase reversal in accordance with paragraph 10.4.7.2.3
   (4) Controller connected to alternate source in accordance with paragraph 
10.4.7.2.4 
   (5) Alternate circuit breaker open or tripped in accordance with 10.8.3.12.1
   4.19.2.8.1.2 The following audible and visual signals shall be provided in 
each pump room for each series diesel fire pump(s). 
   (1) Pump running in accordance with paragraph 12.4.3(1)
   (2) Control Switch in Off or Manual position in accordance with paragraph 
12.4.2.3(2) 
   (3) Trouble on controller or engine in accordance with paragraph 12.4.3(3)
   4.19.2.9 Communications for Series Fire Pump Units.
   4.19.2.9.1 A two-way, in-building emergency services communications 
system in accordance with NFPA 72 shall be provided in each pump room 
where pumps in series are not located in the same room. 
   4.19.2.9.1.1 The communication system shall meet the survivability 
requirements of NFPA 72. 
Substantiation: The term “series fire pump unit” was inserted to consistently 
use the term that was defined last cycle and refined by Proposal 20-19. 
   The combination of a flooded suction condition for the second (or even third) 
pump, even if the first (or second) pump does not start along with improved 
communication and protected interconnection controls between pumps and 
controllers in separate pump rooms creates an acceptable condition under 
which pumps can be located in separate pump rooms, even when they are 
a part of a series fire pump unit, as long as the communication and circuit 
protection requirements are followed. 

 
 
 

 

 
Figure A.4.19.2.1 Series Fire Pump Unit with Discharge from First Pump 
Feeding the Low Zone Fire Protection Systems 
 

Committee Meeting Action: Accept
Committee Statement: The term “series fire pump unit” was inserted to 
consistently use the term that was defined last cycle and refined by Proposal 
20-19. 
   The combination of a flooded suction condition for the second (or even third) 
pump, even if the first (or second) pump does not start along with improved 
communication and protected interconnection controls between pumps and 
controllers in separate pump rooms creates an acceptable condition under 
which pumps can be located in separate pump rooms, even when they are a 
part of a series fire pump unit, as long as the communication and circuit 
protection requirements are followed. 
   This action supersedes the actions taken in proposal 20-46 and 20-47. 
Number Eligible to Vote: 32 
Ballot Results: Affirmative: 28 Negative: 4 
Explanation of Negative: 
   BEALS, J.: The proposed language as written is too restrictive in that fire 
pumps arranged in series and separated vertically are limited to the water 
pressures available through the water supply system (defined as a “positive 
pressure...at maximum flow” in the proposed revision). I do not feel that there 
is sufficient reason for such a limitation. No actual reliability or operational 
data has been presented to suggest a problem. I would support an option to 
have a redundant “primary” fire pump arrangement for a fire pump used in 
series with a second pump not able to comply with the positive pressure 
requirement. 
   HAAGENSEN, D.: Acceptance of this Comment will likely lead to frequent 
use of master pressure reducing valves and zone pressure reducing valves, 
which this Committee has been opposed to for proper reasons. Property owners 
in this economy meet the minimum requirements of the standard, not 
necessarily what is good fire protection. The diagram shows a very good way 
to put pumps in series in the same room while having multiple-zones. 
However, property owners, in meeting the minimum design requirements, will 
likely go with a single pump with pressure reducing valves in the lower 
elevations, as opposed to installing multiple pumps in the suggested (non-
required) arrangement. 
   HAGUE, D.: It is still not clear what problem the committee is attempting to 
solve with this proposed change. The substantiation for Proposal 20-46 makes 
reference to only two case studies suggesting problems associated with pumps 
in series. In both case studies, the fire pumps either did not start or started 
inadvertently indicating that an inspection or maintenance problem, not a 
design or installation problem, exists. The committee has not made any effort 
to determine how often fire pumps fail to start or to determine how often 
pumps in series are used in highrise buildings. Further, no information has been 
provided by the committee indicating how often the lower level pump in a 
series pumping arrangement fails to start. 
  The submitter of proposal 20-46 indicates that previous floor testimony 
regarding this issue was inaccurate, yet fails to specifically point out what these 
inaccuracies are. The submitter also claims that the only impact of water filled 
tanks on the building structure of the upper floors of a highrise building will 
result in minimal impact: citing that a 30,000 gal. steel tank filled with water 
weighing 290,000 lbs is equivalent to only 10% of the weight of a 6 in. 
concrete slab on a 20,000ft2 floor. The actual structural impact of adding a load 
such as a water filled tank is more likely additional structural support in the 
form of beams and or trusses to support the additional weight of the tank and 
water.  
   The submitter also outlines the difficulty of monitoring fire pumps on 
different floors of a highrise building. Monitoring fire pumps with either design 
method; vertical staging or series pumping in one fire pump room with tanks 
and pumps on upper floors is equally problematic and should not be cause for 
prohibiting vertical staging. 
   The submitter states that the city of Chicago requires automatic shutdown of 
all fire pumps making vertical staging more challenging. Why is this pertinent? 
NFPA 20 prohibits this practice where the pump constitutes a sole supply! 
   The fact that the committee has established such a restrictive design without 
demonstrating that a significant problem exists (only two case studies does not 
indicate a trend) and has neglected to consider the alternate design options 
developed by its own Task Group on Vertical Staging, such as redundant 
pumping for vertical staging is unacceptable and lacks technical substantiation.  
   What we are talking about here is the protection of pump #2, not good fire 
protection but protection of equipment. The bottom line is, under any 
circumstance and given any pump configuration, whether vertically staged, 
flooded suction, or series pumping within the same pump room, if pump #1 
fails to start, the water supply is compromised because pump #2 is reliant on 
pump #1.  
   ISMAN, K.: The committee has made great strides in improving the issue of 
vertical staging of pumps in series over last cycle. However, the committee 
actions will have the effect of prohibiting practices that are now permitted, 
even though these practices have acceptable performance reliability. For 
example, vertically staged pumps in series, with redundant pump(s) in the 
lower stages have similar (if not better) reliability as compared to pumps in 
series in the same pump room with no redundancy. For the pumps in the same 
pump room and no redundancy, if the first pump fails to start, the second pump 
will not be damaged if the second pump starts, but the second pump will not be 
able to deliver water at sufficient pressure for fire protection to the upper 
floors. This makes the situation with vertically staged pumps and redundant 
lower stage pumps better since the first pump has a back-up if it fails to start 
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and, with the redundant first pump and the second pump running, fire 
protection can be provided at the proper pressure to the upper floors of a 
building. We recognize that this comparison is only valid for situations where 
redundant pumps are not required, but that situation occurs often enough that 
the valid design concept should not be prohibited by the standard. 
Comment on Affirmative: 
   PENNEL, G.: I support this action. While I still have concerns about the 
affect of placing fire pumps in separate rooms on fire department operations, 
20-25 (Log #CC2) does address maintaining positive pressure on the 
downstream pump(s) in a series arrangement, and is an appropriate position for 
this edition. If it is desired to introduce vertical staging of fire pumps in a 
future edition, it should be a well thought out modification that addresses all 
concerns, including 1) positive pressure on the downstream pump(s) under all 
conditions, 2) Acceptance testing and annual testing of fire pumps, 3) 
communication between fire pump rooms (verify if the requirements in 20-25 
(Log #CC2) work in the field) 4) servicing of fire pumps including a review of 
whether it is desirable to be able to control all fire pumps in a fire pump series 
unit from each fire pump room. 
 
______________________________________________________________ 
20-26 Log #13  Final Action: Reject
(4.19.2.1)
______________________________________________________________ 
Submitter: David R. Hague, Liberty Mutual Commercial Markets
Comment on Proposal No: 20-46
Recommendation: Revise text to read as follows:
   A.4.19.2.1 Fire pumps operating in series and their controllers shall should be 
located with the same fire pump room. 
Substantiation: This issue was acted on during the previous revision cycle and 
was ultimately overturned on the floor of the Association Meeting. An appeal 
to the standards council was not accepted. It is clear that the association 
membership wishes to allow the vertical staging of series fire pumps to be 
determined by the registered design professional and the AHJ and not 
mandated by NFPA 20. 
   There still is no technical justification for the change. The substantiation 
provided in the proposal is anecdotal at best. There are arguments for either 
configuration and as such, each project should be based on the judgment of the 
engineering team, building owner and AHJ. Until such time as technical loss 
data can be presented indicating a problem exists, this proposal should be 
rejected. 
Committee Meeting Action: Reject
Committee Statement: The technical committee believes that the pumps in 
series should be installed in the same pump room to ensure the best possible 
performance and reliability of the pump system. NFPA 20-25 (Log #CC2) 
provides some degree of flexibility where there are building limitations that 
make the installation in the same room impossible. 
Number Eligible to Vote: 32 
Ballot Results: Affirmative: 29 Negative: 3 
Explanation of Negative: 
   HAAGENSEN, D.: Rejection of this Comment will likely lead to frequent 
use of master pressure reducing valves and zone pressure reducing valves, 
which this Committee has been opposed to for proper reasons. Property owners 
in this economy meet the minimum requirements of the standard, not 
necessarily what is good fire protection. The diagram shows a very good way 
to put pumps in series in the same room while having multiple-zones.  
However, property owners, in meeting the minimum design requirements, will 
likely go with a single pump with pressure reducing valves in the lower 
elevations, as opposed to installing multiple pumps in the suggested (non-
required) arrangement. 
   HAGUE, D.: See my Explanation of Negative on Comment 20-25 (Log 
#CC2). 
   ISMAN, K.: See my Explanation of Negative on Comment 20-25 (Log 
#CC2). 
______________________________________________________________ 
20-27 Log #32  Final Action: Accept in Principle
(4.19.2.1)
______________________________________________________________ 
Submitter: Kenneth E. Isman, National Fire Sprinkler Association, Inc.
Comment on Proposal No: 20-46
Recommendation: Revise the two new sections that were both given section 
numbers 4.19.2.1 as follows: 
   4.19.2.1 Fire pumps operating in series that are a part of series fire pump 
units shall be located within the same fire pump room.
   4.19.2.1.2 When fire pumps are located in the same room, Series fire pump 
units shall be arranged with no more than three pumps shall be allowed to 
operate in series.
   Renumber the rest of 4.19.2. 
Substantiation: First, the committee needs to deal with the fact that it adopted 
two revisions to section 4.19.2.1 and it does not want to lose either one of 
them. 
   Second, the committee needs to use the term “Series Fire Pump Unit” that it 
adopted in Proposal 20-19. The whole purpose of this new definition was to 
help clarify this issue, so the committee needs to use the term in the section 
where the issue is discussed. 
Committee Meeting Action: Accept in Principle

Committee Statement: See committee action on 20-25 (Log #CC2).
Number Eligible to Vote: 32 
Ballot Results: Affirmative: 31 Negative: 1 
Explanation of Negative: 
   HAAGENSEN, D.: See my Explanation of Negative on Comment 20-25 
(Log #CC2). 

______________________________________________________________ 
20-28 Log #33  Final Action: Reject
(4.19.2.1)
______________________________________________________________ 
Submitter: Kenneth E. Isman, National Fire Sprinkler Association, Inc.
Comment on Proposal No: 20-46
Recommendation: Reject Proposal 20-46.
Substantiation: The committee has never addressed the issues we have 
brought up in our negative ballots in the ROP for this cycle or the ROP and 
ROC for the previous cycle. While the committee chair has attempted to begin 
to address the issues in his affirmative ballot, these statements do not appear to 
be correct given the combination of requirements in NFPA 20 and NFPA 14. 
If the committee is truly concerned with super high rise buildings, they could 
put this rule in the new Chapter 5 with less push-back from the installation 
and design community. While the chair may not see the value in clarifying 
installation rules for other than super high-rise situations where water can 
get to the second pump in series even if the first pump does not start, the 
installation and design community sees this design option often enough that 
it does not want to fight against the requirements of the standard each time it 
comes up. 
   If the committee is aware of an installation technique that is valid and works 
correctly, they should not specifically outlaw that technique just because they 
don’t want to take the time to address it. 
   This comment was agreed to by the E&S Committee at the April 2011 
meeting. 
Committee Meeting Action: Reject
Committee Statement: The technical committee believes that the pumps in 
series should be installed in the same pump room to ensure the best possible 
performance and reliability of the pump system. NFPA 20-25 (Log #CC2) 
provides some degree of flexibility where there are building limitations that 
make the installation in the same room impossible. 
Number Eligible to Vote: 32 
Ballot Results: Affirmative: 30 Negative: 2 
Explanation of Negative: 
   HAAGENSEN, D.: See my Explanation of Negative on Comment 20-26 
(Log #13). 
   ISMAN, K.: See my Explanation of Negative on Comment 20-25 (Log 
#CC2). 

______________________________________________________________ 
20-29 Log #52  Final Action: Reject
(4.19.2.1)
______________________________________________________________ 
Submitter: Terry L. Victor, Tyco/SimplexGrinnell
Comment on Proposal No: 20-46
Recommendation: Reject proposal 20-46 (Log #140).
Substantiation: This proposal contradicts other requirements and allowances 
related to fire pumps in series. The action taken on proposal 20-19 and the 
revisions to the definition of a Series Fire Pump Unit makes it clear that pumps 
in series are only to be considered a “unit” when in the same building. The new 
annex text explains that campus type water distribution systems do not have to 
have the pumps in series in the same pump room.  
   Proposal 20-46 doesn’t address or allow an exception for campus or plant 
type arrangements where one or more pumps feed a dedicated underground fire 
loop and other pumps boost pressure in individual buildings coming off of the 
loop. There are many other applications where it’s not practical to have pumps 
in series in the same pump room, including foam water systems and water mist 
systems.  
   This comment is being submitted by the Tyco Codes and Standards Sprinkler 
Task Group. 
Committee Meeting Action: Reject
Committee Statement: The technical committee believes that the pumps in 
series should be installed in the same pump room to ensure the best possible 
performance and reliability of the pump system. NFPA 20-25 (Log #CC2) 
provides some degree of flexibility where there are building limitations that 
make the installation in the same room impossible. 
Number Eligible to Vote: 32 
Ballot Results: Affirmative: 29 Negative: 3 
Explanation of Negative: 
   HAAGENSEN, D.: See my Explanation of Negative on Comment 20-26 
(Log #13). 
   HAGUE, D.: See my Explanation of Negative on Comment 20-25 (Log 
#CC2). 
   ISMAN, K.: See my Explanation of Negative on Comment 20-25 (Log 
#CC2). 
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NFPA 20-25, Log #CC2, Section 4.19.2 – ROC Ballot – Neg Comments 
 
It is still not clear what problem the committee is attempting to solve with this proposed 
change.  The substantiation for Proposal 20-46 makes reference to only two case 
studies suggesting problems associated with pumps in series.  In both case studies, the 
fire pumps either did not start or started inadvertently indicating that an inspection or 
maintenance problem, not a design or installation problem, exists.  The committee has 
not made any effort to determine how often fire pumps fail to start or to determine how 
often pumps in series are used in highrise buildings.  Further, no information has been 
provided by the committee indicating how often the lower level pump in a series 
pumping arrangement fails to start. 
The submitter of proposal 20-46 indicates that previous floor testimony regarding this 
issue was inaccurate, yet fails to specifically point out what these inaccuracies are.  The 
submitter also claims that the only impact of water filled tanks on the building structure 
of the upper floors of a highrise building will result in minimal impact: citing that a 30,000 
gal. steel tank filled with water weighing 290,000lbs is equivalent to only 10% of the 
weight of a 6in. concrete slab on a 20,000ft2 floor.  The actual structural impact of 
adding a load such as a water filled tank is more likely additional structural support in 
the form of beams and or trusses to support the additional weight of the tank and water.  
  The submitter also outlines the difficulty of monitoring fire pumps on different floors of 
a highrise building.  Monitoring fire pumps with either design method; vertical staging or 
series pumping in one fire pump room with tanks and pumps on upper floors is equally 
problematic and should not be cause for prohibiting vertical staging. 
  The submitter states that the city of Chicago requires automatic shutdown of all fire 
pumps making vertical staging more challenging.  Why is this pertinent?  NFPA 20 
prohibits this practice where the pump constitutes a sole supply! 
  The fact that the committee has established such a restrictive design without 
demonstrating that a significant problem exists (only two case studies does not indicate 
a trend) and has neglected to consider the alternate design options developed by its 
own Task Group on Vertical Staging, such as redundant pumping for vertical staging is 
unacceptable and lacks technical substantiation.   
  What we are talking about here is the protection of pump #2, not good fire protection 
but protection of equipment.  The bottom line is, under any circumstance and given any 
pump configuration, whether vertically staged, flooded suction, or series pumping within 
the same pump room, if pump #1 fails to start, the water supply is compromised 
because pump #2 is reliant on pump #1. 


