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Understand,
What the whole building power outage test is
Why the test is important

How to plan and prepare for the test
How the test can be efficiently implemented
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What is the Whole Building Shutdown Tes

e |t Is not the generator test
e |t is not normally the UPS test

It is a test of how building
equipment responds to losing street
power, and then gaining it again
from the generator and the street.



What is a Whole Building Shutdown Test

e The tests verify absolutely normal,
automatic operation. No patrtial
component tests and very few, if any,
excepted elements.

 Just drop the entire building and see
what happens.

e Bring street power back
on and see what happens.



Why Is the Test Important?

 Life safety

* Product, mission & equipment protection
o Comfort

 O&M staff convenience



Misunderstandings

Operations
staff,
designers,
contractors are
not always on
the same page
as to what is
supposed to
happen.

Far Side 1990



Results of Poorly Specified Systems

 Time delays from,
RFI’s
Change orders
Corrections
Retesting

e Increased owner and contractor costs



Emergency Power Response Matrix

« Key to understanding expectations

e Key to a successful test

Emergency Power Response Matrix Summit Building Engineering
Ver: 4/3/2008

Superior Health Center, ABC Town

Response Key_(see defin. below Type of Electrical
[A- Auto local restart (simple disconnect) Power Transfer
B- Auto BAS or other controller restart At
C- Continuous Operation (on UPS)
- Manual BAS restart (Normal, | After | Normal
E- Emergency generator power Emer- |Normal | Power
. Remains OFF gency or | Power | Restore Sequence Notes Infor
M- Manual local restart UPS) Loss | (&manual Source
[N- Normal street power only resets.
[R-_Ride thru from E-power to Normal Power where
indicated;
1 |MECHANICAL
1.1(Building automation system
Local field panels (LP’s) that are not on
a E-power (and are not listed below) N F A
b.|LP for AHU-01 E B B ABC EL3A-9
c.|LP for AHU-02 E B B ABC EL3A-13
d.|LP for AHU-03 E B B ABC EL3A-9
f.]LP for chilled water system E B B ABC ELR-25
g.|LP for heating water system E B B ABC ELR-25
FCUr's controlled with
h.|LP's for FCU's NA NA NA  |local T-stats. BAS ABC 4/21/09
monitors.
i.|LP's for FSD's: NA NA NA [P on E-pur. BAS haslapc 410
j.|LP's for VAV units N F A ABC
. Locally controlled. No
k.|Refrigerators & freezers N F A BAS monitoring. ABC 4/21/09
I.|Network controllers (UNC-1;2) | E,C [ c gﬁ;g:;‘m" panels have | \gc 4/21/09
Al
m.|Workstation computers E B A
n.|Gateway to county network E NA_L—"
o.|Lighting contW
/




Emergency Power Response Matrix

For each piece of equipment:
* Is it on an emergency power (EP) circuit?
e Isitona UPS?

 How does it transition from street power to EP
(auto or manual reset, or just on a breaker)?

* Are there any timing or delays in the restart?

 What is the status of dampers during the
event?

 Is there any special mode that the equipment
goes to during EP?

- How does it transition from no power (when
not on EP) back to street power (auto, manual
reset or just a breaker)?



Types of Restart Upon Power Restoratio

Be
 Auto local restart-- on simple Specific

disconnect or breaker—no
action required.

 Auto BAS or other controller restart-- BAS
or other controller will restart equipment.

e Continuous Operation-- Equipment is on a
UPS, battery or capacitor & will remain online
until generator

 Manual BAS restart-- a reset and/or start
sequence in BAS by operator is req'd.

 Manual local restart-- One way action
(magnetic or electric hold that needs to be
reset manually).



Champion Needed to Get Matrix Filled |

Response Key (see defin. below) Type of Electrical
A- Auto local restart (simple disconnect) Power Transfer
B- Auto BAS or other controller restart At
C- Continuous Operation (on UPS)
D- Manual BAS restart (Normal, After Normal
E- Emergency generator power Emer- | Normal | Power
F- Remains OFF gency or | Power | Restore Sequence Notes Infor
M- Manual local restart UPS) Loss (& manual Source
N- Normal street power only resets
R- Ride thru from E-power to Normal Power where
indicated)
1 |[MECHANICAL
1.2]Air Handlers
On EP, max fan spd E0.50 EHDBR,
a.|AHU-01 R 25%. i 15920 1.04-G.
b.|AHU-02 E B R " E0.50; E0.60
c.|AHU-03 E B R E0.50; E0.60
1.3|General Exhaust
a.|EF-01 E B R EF-01 does have VFD. | E0.50 EHDBR
1.4]Air Terminal Units
a.[VAV-1-xx N F B apgf)vrveer:a'” asis atloss [ 5 421/00
1.5|Chilled Water System 15920 1.04-G
E0.50; 15920-
a.|CH-01 N F B oL
b.|CT-01; -02; -03 N F B E0.50 HDBR
c.|CWP-1; -2 and CHWP-1; -2 N F B E0.50 HDBR
e.|Chiller room refrig detection N F A E0.40 NLR
f.JCEFE-1 chiller room fan N F B E0.50 HDBR




Test Plan

* Overview and objectives
 List of the test prerequisites
* Roles of each player

e General chronological list of what will
happen on test day

« Specific test schedule
(by hour and minute)



Test Prerequisites

e Generator & UPS tested

« Components tested

* Entire building power dropped
e Code review

* Pre-test day tasks
Test readiness meeting
Notifications



Just Prior to Starting Test

 Verify nothing is in alarm
(run alarm reports)

 Verify that everything is in normal
mode, incl visuals on all VFD’s

TimeStamp EventObjectld MessageText

9/4/08 9:35 .1\AH.Unit.04\Iso.Damper.Shut Damper End Switch is not OFF

9/4/08 10:02  L\AH.Unit.04\SF.IsolateDamper  Sup Fan Discharge Isolating Dpr is not OFF
9/4/08 10:02  .1\AH.Unit.04\Iso.Damper.Shut Damper End Switch was turned OFF
9/4/08 10:02  1\AH.Unit.04\Iso.Damper.Open  Damper End Switch is not OFF

9/4/08 10:02  }.1\AH.Unit.04\Return.Fan.VFD Return Fan is not OFF

9/4/08 10:02  .4.1\AH.Unit.04\RF.VFD.Status Return Fan VFD Status is not OFF
9/4/08 10:02  L.1\AH.Unit.04\Supply.Fan.VFD Supply Fan is not OFF

9/4/08 10:02  .4.1\AH.Unit.04\SF.VFD.Status Supply Fan VFD Status is not OFF
9/4/08 10:18  L.1\AH.Unit.04\Supply.Fan.VFD  Supply Fan was turned OFF

9/4/08 10:18  .4.1\AH.Unit.04\SF.VFD.Status Supply Fan VFD Status was turned OFF
9/4/08 10:18  }.1\AH.Unit.04\Return.Fan.VFD Return Fan was turned OFF



Participants and Roles

 Overall coordinator

* Active players
Controls contractor(s)
Electrical contractor
Commissioning provider

e Support (in case of trouble)
Mechanical
Fire alarm
Security

e Withesses



Test Execution

e Drop power
 Document responses
 Meet

* Restore power

e Document responses
 Meet

e Correct and repeat?



Documentation
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Superior Health Center, ABC Town

Response Key (see defin. below) Type of Electrical
A- Auto local restart (simple disconnect) Power Transfer
B- Auto BAS or other controller restart At
C- Continuous Operation (on UPS) N |
D- Manual BAS restart (Normal, After orma Pgsfsd
E- Emergency generator power Emer- |[Normal | Power Special Test itnes- o
i pow Sequence Notes Infor P Witnes- | rsts of
- Remains OFF gency or | Power | Restore Source Procedures | sing | 0.
M- Manual local restart UPS) Loss (& manual Party - 2
N- Normal street power only resets vt
R- Ride thru from E-power to Normal Power where
indicated)
1 |MECHANICAL
1.2|Air Handlers
On EP, max fan spd E0.50 EHDBR,
a.[AHU-01 E B R o5, 15920 1.04-G.
b.]JAHU-02 E B R " E0.50; E0.60
c.[AHU-03 E B R E0.50; E0.60
1.3|General Exhaust
a.|[EF-01 E B R EF-01 does have VFD. E0.50 EHDBR

Notes:




Staggered Starts

e Pre-test
 Plan ahead on how to document

Documentation Methods

 Visual (with stop watch)

* View feedback at the BAS workstation
e Trend logs & alarms

TimeStamp EventObjectld MessageText

9/4/08 9:35 .1\AH.Unit.04\Iso.Damper.Shut Damper End Switch is not OFF

9/4/08 10:02  L\AH.Unit.04\SF.IsolateDamper  Sup Fan Discharge Isolating Dpr is not OFF
9/4/08 10:02  .1\AH.Unit.04\Iso.Damper.Shut Damper End Switch was turned OFF
9/4/08 10:02  1\AH.Unit.04\Iso.Damper.Open  Damper End Switch is not OFF

9/4/08 10:02  }.1\AH.Unit.04\Return.Fan.VFD Return Fan is not OFF

9/4/08 10:02  .4.1\AH.Unit.04\RF.VFD.Status Return Fan VFD Status is not OFF
9/4/08 10:02  L.1\AH.Unit.04\Supply.Fan.VFD Supply Fan is not OFF

9/4/08 10:02  .4.1\AH.Unit.04\SF.VFD.Status Supply Fan VFD Status is not OFF
9/4/08 10:18  L.1\AH.Unit.04\Supply.Fan.VFD  Supply Fan was turned OFF

9/4/08 10:18  .4.1\AH.Unit.04\SF.VFD.Status Supply Fan VFD Status was turned OFF
9/4/08 10:18  }.1\AH.Unit.04\Return.Fan.VFD Return Fan was turned OFF



e Shutdown tests are important

(life safety, product, mission & equipment protection,
comfort, O&M staff convenience)

 Response matrix is key to success
e Testing plan is critical
* Pre-testing Is required

e Execution requires good
coordination & documentation



AlA Quality Assurance

Portland Energy Conservation, Inc is a registered provider with
The American Institute of Architects Continuing Education
Systems. Credit earned on completion of this program will be
reported to CES Records for AIA members. Certificates of
Completion for non-AlA members are available on request.

This program is registered with the AIA/CES for continuing
professional education. As such, it does not include content
that may be deemed or construed to be an approval or
endorsement by the AIA of any material of construction or any
method or manner of handling, using, distributing, or dealing in
any material or product. Questions related to specific
materials, methods, and services will be addressed at the
conclusion of this presentation.
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