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Synopsis 

 

Typical performance periods require that equipment run for seven days meeting various 
performance criteria in the form of maintaining temperatures and pressures without any alarms 
or other malfunctions and that this all be documented. Performance periods are often utilized in 
laboratory or production facilities, but even specifications in commercial office buildings are 
starting to require them. The performance period requirements are often unrealistic or vague and 
preparing for and managing the period can be challenging. The commissioning authority is often 
tasked with managing and seeing that the period is successful and documented. This paper 
provides guidance in specifying realistic and practical performance periods and discusses in 
detail how to manage the process from the commissioning authority’s and contractor’s 
perspective. 
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Overview 
Performance Period and Burn-In Periods 

The term burn-in refers to running the building to get the bugs worked out. It is not a good word 
for the activities that actually occur during the period, since the period is not for working out 
bugs, but for demonstrating there are no bugs. Performance period is a more appropriate term. 
The performance period is a set period of time, usually about seven days, when the building’s 
systems are operated in a normal mode and monitored to verify that they can perform without 
flaws. What types of flaws or alarms are tolerated without failing the tests vary with the project. 

Why a Performance Period? 

The performance period is needed in manufacturing and laboratory facilities where important 
product or safety issues are at stake for any significant system failures. For typical commercial 
construction such periods are less important. However, if the owner can accommodate the extra 
time in the construction schedule and budget, the period will result in improved performance at 
the onset of occupancy, beyond what classical commissioning will provide. Having a reasonably 
rigorous performance period will result in fewer callbacks and a shorter fine-tuning period by the 
building operators. Initially, the authors did not feel a performance period would provide much 
benefit, but after going through a few, they feel differently. However, for typical commercial 
construction, enhancing the commissioning scope to include more rigorous verification over time 
would likely achieve similar results at less cost. 

Specifying Performance Periods 
The problems surrounding performance periods arise from poor specification of the event by the 
designers and poor preparation for the event by the contractor. Specifying a performance period 
requires significant thought to make it useful, practical and enforceable. A term that should 
normally be avoided is “all” –all equipment, all alarms, etc. The terms “never” and “any” should 
also be avoided without careful consideration. 

The following elements should be included in the specification: 

Duration 

How long is the period, and does it require night time operation or normal schedule 
control of equipment. 

Systems and equipment included 

A list of each equipment type should be given. Also, list equipment that is excluded that 
may be a question in the contractor’s mind.  

Required system exercising during the test 

List any tests required to be done during the period, such as raising and lowering set 
points to observe staging, etc. 
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Performance criteria  

Each piece of equipment and parameter desiring to have its performance checked must 
have a specific performance criteria indicated, including duration of deviations allowed, 
if needed, alarm limits and alarm delays. 

Period Restart Requirements 

Describe specifics about what equipment must have its period restarted when any of its 
associated components fail or alarm. 

Formal documentation required 

List the required documentation for each system and parameter, including documentation 
of passing performance and a record of any deficiencies, their corrections and restart of 
the performance period. 

 

The above elements of a good specification are further explained in the rest of this paper dealing 
with managing the performance period. This information when applied to the above elements 
should provide sufficient guidance for producing excellent performance period specifications. 

Managing the Performance Period 
When Specs are Poor 

When the specifications are poorly written, as described in previous sections of this paper, bring 
the issues up early-on. Carefully explain the inconsistencies, conflicts, impracticalities, impact 
on the schedule and potential change orders from the current language. Then obtain a 
clarification for the project. Often there is insufficient detail in the performance criteria to be able 
to know when the finish line has been crossed. In such cases, the contractor or commissioning 
authority may need to develop specific criteria for each system and submit it for approval by the 
Owner or designer.  

Performance Criteria 

As mentioned, performance criteria in the specifications is often poorly written, and the 
contractor or commissioning authority will end up writing or at least proposing the criteria to the 
design team and owner. Therefore, this section addresses both developing and responding to 
performance period criteria. 

Setting performance criteria must be done very carefully, lest the criteria be so tight that success 
is not realistically attainable. The criteria should be set in relation to the typical operating 
tolerance of the specified equipment and in relation to its use in the facility. Criteria are intended 
to fail the equipment upon any excursions outside a given tolerance, except for the qualifications 
below. Equipment will perform on average and for the most part much better than the failing 
criteria. So, criteria must be set looser than the typical, average performance. For example, a 
chiller will normally, and for the most part, keep its chilled water supply temperature to within 
+/-1°F. However, deviations outside this do occur and are not cause for alarm. Therefore, the 
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performance criteria for a typical office chilled water system would be something larger than +/-
1°F, like +/-2°F.  

Space heating hot water systems from boilers utilize much larger temperatures and temperature 
differentials, so the performance criteria should be proportionately larger, in comparison to a 
chilled water system. A +/-6°F to +/-10°F range in supply temperature would be more 
appropriate, depending on how the piping is designed. Tighter tolerances than these may result in 
failures and lengthy discussions and repeat tests until an acceptable and attainable tolerance is 
agreed upon. Sometimes it may be appropriate for a given parameter to have a looser tolerance 
from which no deviations are acceptable for any amount of time and a tighter tolerance from 
which deviations may be allowed for a certain duration. For example, for chilled water supply 
temperature the tolerance may be +/-2°F with no deviation whatsoever, and deviations outside 
+/-1F must be limited to a 10 minute duration. 

Process loads may require much tighter tolerances. On the other hand, excessively loose 
tolerances make the whole test fairly meaningless. 

Nominal performance criteria for the contractor must be qualified for the following. That is, the 
performance criteria tolerances would be set with these exceptions and caveats. 

·  Periods when systems are starting up and just coming on line or are staging  up or down 
when set points won’t always be met. 

·  Brief departures out of tolerance. For example, for most temperatures and pressures a 
failure should not be indicated for a one minute departure from the tolerance, but should 
be a departure for some duration of minutes, unless even a small departure duration will 
result in damage to equipment or product or compromise safety. 

·  The deviation from the criteria is caused by a design adjustment being needed. 

·  The deviation from the criteria is caused by the space not being occupied (see cooling 
only VAV boxes below). 

Also, if there are criteria for maintaining space temperatures within a given offset, make sure it is 
clear if the set point is the current set point in the space or some global value. If it is the global 
value, all rooms will have to be set to the value before the test can start. Also, all the user-adjust 
values that modify the nominal set point will need to be set to zero. 

Responsibility for Failures 

Be prepared for responsibility challenges between the contractors themselves and between the 
contractor and design team, and identify how they will be resolved before the test begins. For 
example, when a room temperature is above the passing tolerance, yet it is seeing its cooling 
maximum airflow at the sequence-specified supply air temperature, and when the reheat coil 
valve is proven shut, then it is not a contractor issue, but a design issue. This is not cause for the 
system to fail, so far as the contractor’s performance period is concerned. Such situations should 
be clearly documented. The plan should identify who has the responsibility to go through each 
deviation that could be a design issue and gather related data to prove whether it is a design or 
contractor issue. If this is not assigned ahead of time, fingers will point, and the commissioning 
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authority may be left doing it just to keep things moving. In the above example, the control 
contractor may say their reheat valve is closed and the supply air temperature is as specified, and 
the balancer may say the hot room is getting the design airflow. In this case it may take multiple 
parties investigating to clear the contracting team.  

Another issue we’ve seen cause apparent failures is the location of thermostats. When a 
thermostat is on a wall that will receive direct sun early or late in the day, the thermostat may 
record a deviation above the performance criteria, but the average room temperature is within 
tolerance. This would be a design issue or just an agreed upon acceptable deviation. In another 
case, in a large electrical room (40’ x 40’) fan coil units blew air from one diffuser each. There 
was no way good mixing could occur in the room. The thermostat didn’t happen to be in line 
with the airflow and thus recorded much higher temperatures than the average of the room. 
Acceptable tolerances at the thermostat were agreed upon to be much higher for that space than 
in other office spaces. 

This leads to the obvious recommendation to set the tolerance appropriate for the space and 
equipment serving it. Elevator, electrical, mechanical and stairways, for example, should have 
different space temperature tolerances than office spaces. Of special concern are rooms served by 
constant air volume terminal boxes, where temperature control is extremely limited. Such rooms 
should be taken out of the performance period requirement altogether. Likewise, cooling only air 
terminal boxes have no control of heating once they have turned down to their minimum flow, 
which may result in subcooling of the space. This is more likely when there are no internal loads 
from people, computers and lights—the likely scenario during the performance period. Thus, 
space temperature deviations below tolerance in these spaces should be acceptable, if design 
airflow minimums are verified, or the allowed lower tolerance should be expanded. A report of 
these situations issued will allow the designer to recommend adjustments to the minimum 
airflows or supply air temperature set point schedule.  

Sample performance criteria for reference for an actual project are provided in Table 2. 

Alarms 

How alarms are to be dealt with should be clearly understood before the test begins. Often the 
alarm limits are not delineated in the specifications, yet the performance period criteria in the 
specifications states that any alarm constitutes a failure of the system. Reasonable alarm limits 
should be set and agreed upon before the test. This should include the delays. The contractor can 
put in the system that an excursion from normal must remain for, say five minutes, before an 
alarm is actually generated. This may make passing the test easier, but may not really constitute 
acceptable performance by the owner or design team. 

The ramification of each alarm type should also be noted. For example, what about alarms that 
are caused by human intervention? Suppose a subcontractor is allowed to be working on a part of 
a system during the performance period and inadvertently caused an alarm? This should not 
constitute a failure of the system.  
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Restarting of the Performance Period Timer 

There are two issues that need to be addressed relative to restarting the timer upon violation of 
performance criteria. 1) What type of failure will require the entire performance period for that 
equipment to be started over? 2) What type of failure on one piece of equipment or system will 
result in the restarting of the entire performance period for a related or unrelated piece of 
equipment or system? 

For instance, the following is an example from a performance period specification: “Equipment 
failures during the seven-day performance period shall result in the seven-day period restarting 
for the entire building.” Then it goes on and states the goal is “fully automatic operation without 
failures or alarms or out of spec conditions,” but that “minor conditions may occur that should be 
considered unavoidable and part of normal operation” and that “such instances may be 
considered for acceptance by the owner…” This type of language is considered unduly strict and 
ambiguous. The contractor is at the mercy of the subjective decisions of the owner and their 
consultants. 

A more reasonable specification would state something like: “Performance period acceptance is 
judged separately for independent systems and equipment. Failure of an independent system will 
require restarting the entire performance period for that system, but will not require restarting the 
performance period for other independent systems.” What constitutes an “independent” system is 
debatable. For example, suppose the VFD on a cooling tower fan goes into alarm and causes the 
lag fan to start. Chilled water supply temperature is not appreciably affected. Does that constitute 
the performance period of the entire chilled water system to be restarted or just the tower? Does 
the failure of an air terminal unit that cannot maintain a space temperature, when it is seeing 
proper air pressure and temperature constitute a failure of the air handler that is supplying the 
air? 

Table 3 provides a suggested list of equipment or systems that could be considered independent 
and judged separately during the performance period. 

Exercising Systems during the Performance Period 

Some performance period specifications require that certain systems be exercised during the 
period to demonstrate that the systems can perform their functions when things are in a not-so-
steady state. This is a reasonable request, but should be used with appropriate caveats. For 
example, to lower the space temperature set points 4F and expect all spaces to make that set 
point on a very hot day may exceed the design capacity of the specified equipment. Likewise, a 
raised set point of 4°F may not be achieved in spaces without reheat. However, the primary 
objective of the exercising is to observe primary plant equipment (chillers and boilers) and 
distribution systems (air handlers) stage or speed up and down. An example of an exercising test 
is found in Table 2 in the Building Response Test—Heating, and Cooling rows.  

We have seen the whole building power outage test be required to be done during the normal 
performance period, but we discourage this as it is not likely to pass the first time and should be 
conducted on a separate day, prior to the normal performance period test. 
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Performance Period Plan 

A detailed performance period plan should be developed that communicates the process, roles 
for all parties, and performance criteria for all equipment. The following should be part of the 
test plan: 

1. A list of the specification sections requiring the test period 

2. The prerequisites to starting the test 

3. Systems, elements and spaces exempted from the test 

4. Notification procedures for any work to be performed in the building during the 
performance period 

5. Summary reporting frequency (summary report given each day, for example) 

6. Performance criteria overview 

7. Equipment failure and restarting of performance period timer 

8. Pre-Test Preparation Checklist 

9. Specific performance criteria 

The above elements 1 - 8 are incorporated in a sample test overview (Table 1). Plan element 9, 
Specific performance criteria is elaborated in Table 2. 

Table 1: Sample Performance Period Overview 

1. Applicable spec sections  

01810 1.08-A.10, 1.10-A.14, 1.14 and 3.06 and App. C. 

2. General Prerequisites 

1. Successful completion of all functional test procedures, except for outstanding issues approved by the 
County. 

2. Training completion and approval, except as approved by the County (County approved an exemption 
for the Elevator). 

3. O&M manual completion and approval, except as approved by the County (Manuals submitted, but not 
approved. County OK’d proceeding with Performance Period). 

3.  Exempted Systems and Features 

The following systems were approved in a meeting on 8/8/08 to be exempted from the performance period: 
Onicon cooling tower makeup water flow meter, heating water Krohne flow meter, underground chemical 
storage tank monitoring, door opening pressures during a fire alarm and Helium local monitoring. 

4. Notification Procedures 

1. County staff shall not clear any Lab alarms. 
2. Contractors shall inform General Contractor of any work they plan on doing in the building before they 

enter the building. 
3. County and the County’s CxA staff shall inform General Contractor of any work or tests they plan to 

do in the building before they perform them. 

5.   Reporting 
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The Commissioning Coordinator (CxC), Summit, will provide a report of the results of the day’s 
performance for each system at the end of each day. Interim reports or issues will be disseminated sooner, 
if action is required. Reports will be sent to General Contractor the County and Designer, if there are design 
issues.  

6. Performance Criteria 

Specific performance criteria are given for each system, element or space in Table 2 Performance Criteria 
and Documentation Plan. During testing, loosening of these criteria may be made by the Owner, design 
team and commissioning authority, if appropriate, based on conditions and performance data that may 
arise.  

7. Equipment Failure and Restarting of Performance Period Timer 

The failure of an independent system will require the restarting of the entire performance period for that 
system and associated components, but not for other independent systems. A list of the independent 
systems is given in Table 3. 

 8. Pre-Test Preparation and Prerequisite Checklist 

The following will be completed prior to the test being started. 

·  All functional tests completed and all issues resolved, except those approved otherwise by the 
County. 

·  Training completed, except as approved by the County. 
·  O&M manual completed and approved, except as approved by the County. 
·  Whole building power outage test successfully completed. 
·  Time of day schedules have been programmed in for all equipment. 
·  Performance criteria, including alarm limits and delays, are set for each equipment, element and/or 

space. 
·  Contractors and/or commissioning authority have looked at trends and the performance of all 

equipment and are confident the systems will meet their specific performance criteria, including 
unsupervised operation over weekend periods. 

·  Trend logs set up. 
·  Data loggers (if any) are set. 
·  Special alarms and delays set up, as needed. 
·  Notifications given to contractors and owner that no work can be performed in the building 

without General Contractor approval. 
·  Agreement from subcontractors to provide expedited response to calls for corrections during 

period. 
·  Documentation and reporting forms are prepared. 
·  Assignments made for making field observations, BAS reports, screen shots and trend gathering. 
·  BAS alarm reports checked and field observations made to verify that all systems are in normal 

and there are no systems in alarm. 
·  User-adjustments on all thermostats set to a mid-range value. 
·  Lights in spaces served by cooling only VAV boxes are fixed on during occupied hours. 

 

Describing the method each system will be verified and the criteria for passing performance are 
also part of the plan (see Table 2). Each system should be looked at individually and a reasonable 
method for verification applied that will provide documentation that the performance criteria are 
met. It is likely that the detailed performance criteria as illustrated in Table 2 will not be included 
in the specifications, and the contractor or commissioning authority may have to propose the 
criteria to the owner or designer, as was the case for this project. 
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Table 2: Sample Performance Criteria and Documentat ion Plan 

 

System 

 

Method of Monitoring / Testing 

Freq. 
of 

Report 

 

Performance Criteria
1 

BAS 
Alarm Log 

Print out full alarm log. Daily No alarms
1 

 
Chillers 

Trend CHWST, CHWST set point. Record the 
day’s alarms and diagnostics from each chiller 
panel. 

Review and print alarm log. 

Daily CHWST control to within 2F of 
set point (42 – 50). No alarms. 

Cooling 
Tower 

Trend CWST. Record the day’s alarms and 
diagnostics from each chiller panel. 

Review and print alarm log. 

Daily CWST control to within 2F of set 
point (75F). No alarms. 

Condenser 
water 
pumps 

Review and print alarm log. Daily No alarms. 

Chiller 
pumps 

Review and print alarm log. Daily No alarms. 

Secondary 
Chilled 
Water 
Pumps 

Trend CHW dP and set point.  

Review and print alarm log. 

Daily CHW dP controls to within 3 psi 
of set point (20 psi). No alarms. 

Boilers Trend Bldg HWST. 

Review and print alarm log. 

Daily HWST control to within 16F of 
set point (180F) and not more 
than 10F for 8 minutes. No 
alarms. 

Boiler 
pumps 

Review and print alarm log. Daily No alarms. 

Secondary 
HW Loop 
Pumps 

Trend HW dP and set point.  

Review and print alarm log. 

Daily HW dP controls to within 1 psi 
of set point (8 psi). No alarms. 

AHU-01 & 
-02 

Trend SAT, duct SP. 

Review and print alarm log. 

Daily SAT to control to within 1.5F of 
set point (55F). Duct SP to 
control to within 0.1” WC of set 
point (1.25” WC). No alarms. 

AHU-03 & 
-04 

Trend SAT, duct SP, building SP on each floor. 

Review and print alarm log. 

Daily SAT to control to within 1.5F of 
set point. Duct SP to control to 
within 0.15” WC of set point. 
Bldg SP to control to within 
0.02” WC of set point. No 
alarms. 
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System 

 

Method of Monitoring / Testing 

Freq. 
of 

Report 

 

Performance Criteria
1 

AHU-05 & 
EF-03; -04 

Trend status of each, room occupancy flag; SAT. 

Review and print alarm log. 

Daily Unit to start whenever the 
occupancy flag is active and 
when ON, the SAT to control to 
within 3F of set point when 
occupied. No alarms. 

EF-01 & -
02  
(lab EF) 

Trend plenum pressure, MAU damper position, 
fan1 speed, fan2 speed. 

Review and print alarm log. 

Daily Plenum pressure to control to 
within 0.20” WC. Fan speeds to 
remain within min and max set 
points. No alarms. 

EF-05  
(CH rm) 

Trend fan status, space temp, fan high and low 
speed. 

Review and print alarm log. 

Daily Fan runs when space temp set 
point is exceeded. No alarms. 

EF-06 
(B rm) 

Trend fan status and space temp. 

Review and print alarm log. 

Daily Fan runs when space temp set 
point is exceeded. No alarms. 

FCU’s Trend space temp. 

Review and print alarm log. 

Daily Space remains within 5F of set 
point. No alarms. 

DHW Trend HWR temp. 

Review and print alarm log. 

Daily Temp remains within 4F of set 
point. No alarms. 

BAS space 
temps 

Trend of all space temps. Daily Space temps shall not go more 
than 1.5F outside set point (71F 
heating, 72F cooling) for more 
than 10 minutes. No alarms. 
(range = 69.5F to 73.5F) 

Lab 
controls 
space 
temps 

Space temps and set points are not trended, but are 
available for a moment in time instantaneously in a 
single List View.  

Review and print alarm log. 

3 times/ 
day 

Space temps shall not go more 
than 1.5F outside user adjustment 
slider set point (varies)  for more 
than 10 minutes. No alarms. 

Fume 
hoods 

List views of Jam and Flow alarms. Randomly 
open up and close hood sashes. 

Review and print alarm log.nm 

2 times/ 
day 

No alarms.  
 
FYI: Jam: actuator position feedback 
doesn’t = command. Flow: flow doesn’t 
= command. 

Room 
differential 
pressure 
(flow) 

No pressures or room to corridor flows are 
monitored. On floor plans randomly check and 
mark flow direction for 4 locations per floor. 

2 times/ 
day 

Flow is in the direction shown on 
the mechanical drawings. 

Pressure 
monitoring 

Trend CAC, VAC, HE; LAC1 pressure.  

Review and print alarm log. 

Daily Pressures remain within 15% of 
set points. No alarms. 
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System 

 

Method of Monitoring / Testing 

Freq. 
of 

Report 

 

Performance Criteria
1 

Misc  
alarm 
monitoring 

View of all Misc. Monitoring points. 

Review and print alarm log. 

Daily No alarms. 

Building 
Response 
Test--
Heating 

2
Raise the space temp set point to 76F in all BAS 

spaces. Observe the boilers and HCV’s stage. 
Record boiler % stage and how they maintain 
HWST set point.  

Also, manually raise the heating set point for all 
Lab control zones to 76F. 

Hold for 6 to 8 hrs. 

Once Not all spaces may make the new 
set point because that set point 
exceeds the design intent of the 
systems, but the purpose is to see 
the supporting equipment 
respond and stage. 

Building 
Response 
Test--
Cooling 

2
After the heating test, lower the space temp set 

point to 68F in all BAS spaces. Observe the 
chillers and CCV’s stage. Record chiller load and 
how they maintain CHWST set point.  

Also, manually lower the cooling set point for all 
Lab control zones to 68F. 

Hold for 6 to 8 hrs. 

Once Not all spaces may make the new 
set point because that set point 
exceeds the design intent of the 
systems, but the purpose is to see 
the supporting equipment 
respond and stage. 

Walk-in 
refridger-
ators and 
freezers 

Manually record temps. 1 time / 
day 

Unit temps are within 3F of set 
point. 

HVAC 
field 
observa-
tion 

Walk all equipment rooms and record any alarms 
or abnormal conditions. 

2 times/ 
day 

No alarms or derangements. 

Lighting 
controls 
(scheduled) 

Just after scheduled off and on, verify scheduled 
lighting status by walking the building, including 
just after scheduled ON and OFF times. Sample 
rooms. 

3 days 
of the 7 

Lights come on and off per 
schedule. 

Lighting 
occupancy 
sensors 

Walk the building to see that lights go on and off 
per sequences. Sample rooms. 

1 time/ 
day 

Lights turn on with appropriate 
sensitivity & shut off after 30 
min. from leaving. 

Fire alarm View FAP to observe any troubles. 1 time/ 
day 

No troubles or alarms. 

Elevators Elevator 2 will be open for use during the test 
week and normal use will be its test. 

Elevator 1 will be kept locked, but available for 
testing at any time. 

 No malfunctions. 
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System 

 

Method of Monitoring / Testing 

Freq. 
of 

Report 

 

Performance Criteria
1 

Security 
system 

8/11/08 formal functional testing and random 
sampling of features by ETT during the week. 

 No malfunctions. 

1
“No alarms” means no alarms that are not caused by known human interventions. Controlling to set point does not apply during 

starting, stopping and staging. Control loops must not hunt. 

2
 This is done for all  TU’s on each floor by floor. 

 

Table 3 provides a list of what is considered independent systems for which failures will not 
restart the performance period time for other independent systems or equipment, but will restart 
the period for the failed system and all associated components as listed. A table like this should 
be part of the Test Plan. 

Table 3: Independent Systems 

Independent Equipment Associated Components Included 

Chiller Chiller, on-board controls, water temperature, BAS 
interface and sequences 

Cooling tower VFD, motor, sump controls, BAS water temperature and 
speed control loops 

Condenser water pumps Pumps and BAS pressure control loops 

Chilled water pumps Pumps and BAS pressure control loops 

Air handler VFD’s, motors, coils, valves, dampers, temperature and 
pressure control loops and all sequences. 

Boiler Boiler, on board controls, BAS interface and sequences 

HW pumps Pumps and BAS pressure control loops 

Air terminal units Local controller alarms 

Space temperatures Space temperatures 

Other independent systems 
are more obvious and listed 
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Independent Equipment Associated Components Included 

in Table 2. 

 

Prerequisites 

Prior to the start of the test period a few prerequisites are normally required. These are listed in 
Table 1. Also, the items in the Pre-Test Preparation Checklist in Table 1 are critical for a 
successful performance period. 

Formal Documentation 

Formal documentation will consist of BAS trends (graphical or tabular), field observations 
forms, BAS queries and alarm logs,  BAS screen shots, and possibly data loggers. 

Daily Summary Report 

Each day someone should be tasked with reviewing the current or previous day’s performance 
and identifying any failures. These failures should be immediately addressed. 

Trends 

Trend logs from the BAS provide quick and clear confirmation of performance. Generally, 
graphs are most useful in presenting the trend results, but columnar data can also be fast and 
effective for most situations. 
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Figure 1:  Sample Trend Graph Confirming Performanc e 

 

Chilled Water System
Performance Period

20

25

30

35

40

45

50

55

60

65

70

75

80

9/
10

/2
00

8 
4:

48

9/
10

/2
00

8 
16

:4
8

9/
11

/2
00

8 
4:

48

9/
11

/2
00

8 
16

:4
8

9/
12

/2
00

8 
4:

48

9/
12

/2
00

8 
16

:4
8

9/
13

/2
00

8 
4:

48

9/
13

/2
00

8 
16

:4
8

9/
14

/2
00

8 
4:

48

9/
14

/2
00

8 
16

:4
8

T
em

p 
(F

)

0

10

20

30

40

50

60

70

80

C
H

W
P

 &
 C

T
 F

an
 S

pe
ed

 (
%

) 
&

 P
re

su
re

 (
ps

i)

Outside.Air.Temp ChW.Supply.Temp ChW.Return.Temp CH01.CW.Sup.Temp

CH01 (30=ON, 25=OFF) Diff.Press.Avg P03.Speed CT02.Fan.Speed

CWST SPt is 75F. During low OAT, 
the fans cycle on and off to try and 
maintain this, but it is difficult at such 
low OAT. Lower CWST is actually 
more efficient than 75F and so the 
drop to 71F to 73F is not considered a 
deficiency.

CHWST SPt is 42F. This is maintained well, 
except for when there is hardly a load (cool OAT 
and seen by the low CHWRT) and the chiller to 
remain ON, must slightly depress the CHWST to 
as low as 39F. The only way to not have it go to 
39F, is to cycle off the chiller.

CHW differential pressure 
SPt is 20 psi (right axis). 

Only CH01 On, except 9/11 
from 2pm to 7pm

Expected rise in CHWST 
momentarily during a chiller 
staging on.

 

An efficient method for determining if space temperatures are within the required tolerance is to 
set up trend groups to trend all the space temps by air handler. Then cut and paste the data into a 
spreadsheet template that has conditional formatting of the cells so when the value is above or 
below the performance criteria, the cell turns colors. This makes deviant cells immediately 
viewable for diagnostics and reporting. Figure xx provides an example of data with a +/-2.0F 
tolerance criteria. 



National Conference on Building Commissioning: June 3-5, 2009 

Nelson & Stum: Specifying and Managing Performance and Burn-In Periods 15 of 18 

Figure 2:  Sample Trend of Space Temps with Conditi onal Formatting 

 

Date/Time

Room.Te
mperature 

135

Room.Te
mperature 

115

Room.Te
mperature 

160

Room.Te
mperature 

170

Room.Te
mperature 

164
9/11/2008 12:43 71 71 71.9 71.5 72.3
9/11/2008 12:38 71.1 71.1 72.6 71.7 72.2
9/11/2008 12:33 71.1 71.3 73.4 71.9 72
9/11/2008 12:28 71.1 71.3 73.6 72.3 71.8
9/11/2008 12:23 71.1 71.1 72.9 73 71.5
9/11/2008 12:18 71.1 71 72.2 73.8 71.3
9/11/2008 12:13 71.2 70.9 71.8 74.2 71.3
9/11/2008 12:08 71.5 70.9 72.1 73.8 71.9
9/11/2008 12:03 71.7 71 72.3 73.5 72.4
9/11/2008 11:58 71.8 71.1 72.5 73.2 72.8
9/11/2008 11:53 71.5 71.3 72.4 72.8 72.7
9/11/2008 11:48 71.2 71.5 72.4 72.4 72.7
9/11/2008 11:43 71 71.6 72.6 72 72.7
9/11/2008 11:38 71.1 71.6 73.1 71.7 72.6
9/11/2008 11:33 71.1 71.5 73.7 71.3 72.5
9/11/2008 11:28 71.2 71.5 73.7 71 72.4
9/11/2008 11:23 71.4 71.6 73.1 70.9 72.3   

 

Field Observation Forms 

Field observations are required for equipment that has some performance features that are not 
monitored with the BAS (e.g., dental air compressor pressure, chiller trouble alerts) or for 
equipment that just needs some visual attention to make people feel better (chillers, boilers, air 
handles). Some of these observations are just a daily event, but for others it may be two to four 
times per day. Figure 3 shows some example forms filled in.  

Conditional 
formatting,  
automatically 
turns cell 
yellow if out of 
tolerance. 
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Figure 3:  Sample Field Observation Form 

 

 

 

 

 

 

 

 

 

 

 

Alarm Logs and BAS Queries 

Alarm logs are a requirement of all performance period documentation and should be obtained at 
least daily. To get a jump on failures, a report mid-day of each day can provide data that could 
allow the correction to be made the same day, resulting in one less day in repeating the 
performance period. Figure 4 shows a sample alarm log. 

The BAS can be used to create queries that go out and extract current data from a number of 
points. These queries can provide quick reports of a large number of points for a spot in time and 
are much faster to obtain and compile than trend logs for the same number of points. However, 
they are only for a spot in time and not adequate for most parameters.  

Figure 4:  Sample Alarm Log 

TimeStamp EventObjectId MessageText
9/4/08 9:35SC.County.Cntrls\Crime.Lab.4.1\AH.Unit.04\Iso.Damper.Shut Damper End Switch is not OFF
9/4/08 10:02SC.County.Cntrls\Crime.Lab.4.1\AH.Unit.04\SF.IsolateDamper Sup Fan Discharge Isolating Dpr is not OFF
9/4/08 10:02SC.County.Cntrls\Crime.Lab.4.1\AH.Unit.04\Iso.Damper.Shut Damper End Switch was turned OFF
9/4/08 10:02SC.County.Cntrls\Crime.Lab.4.1\AH.Unit.04\Iso.Damper.Open Damper End Switch is not OFF
9/4/08 10:02SC.County.Cntrls\Crime.Lab.4.1\AH.Unit.04\Return.Fan.VFD Return Fan is not OFF
9/4/08 10:02SC.County.Cntrls\Crime.Lab.4.1\AH.Unit.04\RF.VFD.Status Return Fan VFD Status is not OFF
9/4/08 10:02SC.County.Cntrls\Crime.Lab.4.1\AH.Unit.04\Supply.Fan.VFD Supply Fan is not OFF
9/4/08 10:02SC.County.Cntrls\Crime.Lab.4.1\AH.Unit.04\SF.VFD.Status Supply Fan VFD Status is not OFF
9/4/08 10:18SC.County.Cntrls\Crime.Lab.4.1\AH.Unit.04\Supply.Fan.VFD Supply Fan was turned OFF
9/4/08 10:18SC.County.Cntrls\Crime.Lab.4.1\AH.Unit.04\SF.VFD.Status Supply Fan VFD Status was turned OFF
9/4/08 10:18SC.County.Cntrls\Crime.Lab.4.1\AH.Unit.04\Return.Fan.VFD Return Fan was turned OFF  
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BAS Screen Shots 

For some alarm points that may not be mapped for monitoring via trend logs, it may be easiest to 
just take a screen shot a few times a day to document that devices are staying in normal mode 
and not in alarm. The following figure illustrates this for a laboratory. 

Figure 5:  Sample BAS Screen Shot of Misc. Alarms S tatus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data Loggers 

When the BAS does not monitor a point of interest and periodic field checks are insufficient to 
provide the required level of documentation of performance, data loggers can be used. Loggers 
can monitor temperature, amperage, pressure, light levels, etc. However, they should be avoided 
when possible because they are time-intensive to set up, download and present compared to other 
documentation methods listed previously. 

Final Report 

A final report should be submitted which includes the performance period specification 
requirements, the performance period plan, all documentation of passing performance, a 
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description of major failures and subsequent corrective actions, and any outstanding issues 
arising from the event, particularly issues requiring designer input to address.  

 

Conclusion 
Performance periods can be a useful event. They can be specified in a way that is clear and 
practical for all parties.  However, this requires forethought by the designer and an understanding 
of equipment performance in the field in real life conditions. Managing the process for poorly 
specified projects can be managed by developing a detailed performance criteria and 
documentation matrix and obtaining buyoff from the design and owner teams. Executing a 
successful and efficient performance period can be accomplished through following through on a 
comprehensive list of prerequisites and a solid management plan. 

If the owner can accommodate the extra time in the construction schedule and budget, the period 
will result in improved performance beyond what classical commissioning will provide. Having 
a reasonably rigorous performance period will result in fewer callbacks and a shorter fine-tuning 
period by the building operators. However, for typical commercial construction, enhancing the 
commissioning scope to include more rigorous verification over time would likely achieve 
similar results at less cost. 


