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ELMS Systemn Overviow:

The “Enterprise Utility Management System” at Pann Slate University is a hardware and software system that
incorporalas plecas of all the disparate building automaltion systems, ulilily moniloring and controls systems
along wilh energy analysis and billing systems. Several functions of this system requira conlrel of individual
piecas of HVAC equipment wilhin tha University's facilities. This dogument is intended to describe the
sequances of operalion necessary lo accomplish lhe HVAC functions of the EUMS System.

Tha primary goals of these HVAC funclions are lo 1. Generate revenue by shifting eleclrical grid |oads from
high cost times to lower cost times, 2. Minimize adversa ellects on each utility's supply syslem caused by
excessive load increases over short periods, and 3. Creale & system lhat will enable quick load shedding on
each ulility in lhe avent of a ulility supply failure o minimize adverse affects in crilical rasearch areas.

In the EUMS system, the liron server {s the supanvisory device that passes commands to Johnson Conlrels
Metasys MNetwork Automation Engings via web services. The Johnsan Conlrels Network Aulomation Engine
then issues the commands to the individual buildings via the BACnet proloceol by utilizing a combination of
BACnet Analeg and Binary Variables. Te accomplish this, the building level contreller shall have a seclion of
programming contalning master Analog and Blnary Variables that receive commands frem the Johnson
Conlrols Network Aulomation Engine and redistributes these commands lo Lhe appropriate field level devices
in the building based on Ihe tactic number or mode, Al commanded taclics and modas excepl sub-cooling
are mulually excluslve and shall be accomplished by ulllizing 8 simultanecusly commanded pair of BACnet
analog variables. The use of a palr will minimize the probability of inadverteént execulion of any mode due to
network communicalion errors.  In addilion, the emergency modes will require an addilional BACnst binary
valug to ensura that the emergency demand limiting sequences only ecccur when commanded.
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Demand Rosponse Tactigs: AV Pair values 0-18,

The Demand Response tactics are executed only in spaces where lhe occupant volunlarily provides
permission. The eguipment program will therefore require @ mechanism to enable and disable thase tactics
from being executed.

EUMSH#0: Normal Operation, Zone set poinls: 70 dag. Healing, 75 deg. Cooling {AV pair valug = Q).
EUMSH1 Tactic: Sel point shift +/~ 1 deg {(AV pair value = 1).

Thie command for EUMS#H1 tactic shall be received from the Johnson Controls Metasys Network
Automation Engine. The commanded analog variable pair shall be utilized in the program at Ihe
building level to shift the field level device {VAV, FNC, RHT, etc.} zone Healing and Cooling set points
-1 degree and +1 degree respeclively when the AVs receive a value of 1, uniil another command from
the {lron systam is recaived,

EUMS#2 Tactic: Sel point shift +/- 2 deg (AV pair value = 2}

The same Analog Variable pair used in EUMS#1 shall be ulilized in the program at the building level
to shift the field level device (VAV, FNC, RHT, elc.) zone Heating and Codling set poinls -2 degrees
and +2 degrees respeclively when the AVs receive a value af , until ancther command from the liron
system is received.,

EUMS#3-28 Taclics: These tactics are for fulure use {AY pair values = 3-26).
EUMS Tactic #27 - 30 {Daily starlup procedure)

These lactics are used while the bullding equipment is in the unoccupled mode based upon the
equipment’s Individual schedule, The tactics’ functions are to cycle the equipment through lransition
modes to minimize drastic load changes an the utilities due to tha transition of the HYAC equipment
from the unoccupied state to the occupied stale,

EUMS#2T Tactic: Unoccupied mods (AV pair values = 27)

The same Analog Variable pair used in EUMS#1 shall be utilized In the program at the bullding level
o place associated primary equipment and field devices in the unccoupied mode when the
equipment's Individual schedule is unoccupied. The unoccupled set points shall be 60 deg, Healing
and 85 deq. Cooling.

EUMS#2B Tactic: Place all equipmént in Transition Mode {AV pair value = 28).

The same Analog Variables pair used in EUMS#1 shall be ulilized in the pregram al the building level
to place asseciated primary equipment and field devices in the Transition mode until another
command is received from the ltron system or the equipment’s (ndividual schedule reaches it's
pocupied time. In the Transilion mode, field devices shall be sal to Unoccupied mode with zone
tamperature s et-points r esat t o occupied | emperature s et-points(70 deg. H eating. and 75d eg,
Cooling). The fan or fans serving these araas shall run based on a request for heating or coaling |
During this Lme, primary equipment such as VAY fans, ele. shall operate without vantilation air
{Minimum Culside Alr = Q) until the AV pair = 28, Economlizer caontral shall be enabled when oulside
air anthalpy conditions are met.

EUMS#28 Tactic: Place all equipment In Gecupied Made (AV pair value = 29).

The same Analag Yariable pair used In EUMS#1 shall be ulilized in the program at the building level
o place assccialed primary equipment and field devices in the Occupied mode unlil another
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command is received from the ltron system or the equipment's individual schedule reaches it's
ccoupied time. Onee the schedule meets normal occupancy start-up, AV 28 shall be ignored and Lhe
equipment will follow the nermal occupancy schedule. Economizer controd shall be enabled when
oulside alr enthalpy conditions ara met.

Ovarviow: Emorgoncy Responsa {AV palr values = 30-59).

Emergancy Response Taclics apply to all spaces available for demand response and also apply to non-
critical spaces such as ganeral purpose classrooms, ele. depending on the severily of the emergency. There
are lhree different types of amergancy response taclics, electrical, steam, and chilled water. These lactics
are designed {o provide incremental reduction steps {0 reduce demand on a utility supply system in the
advent of an emergancy such as a loss of a bailer in the steam plant. Since these reductions may adversaly
affect normal operations In tha facilities, there is an addilional BACnst binary value that must be commanded
along with the analog value pair for these tactics to be executed in the buildings. The emergency demand
level sequences are described following the tactics and are gquipment type spacilic.

Elactrical Enierqency Domand Roduction Tactles: EUMS Commands AV 30-39,

ir values= 30

The programming shall place all equipment that will affect elecirical demand and is idenlified to
particlpate in the demand response program to "Emergency Elecirical Demand Lave! 1",

nd Reduslion Tactic 31;

The programming shall place all equipment lhat will affect eleclrical demand and is idenlified to
participate in lhe demand response program to "Emergency Electrical Demand Leval 27

Elactrical Emergency Demand Reduction Tactic 32; (AV pair values=32}.

The programming shall place all equipment Lhat will affect eleclrical demand and is identified to
paricipate in the demand response program {o "Emergency Electrical Demand Level 2" and program
all other non-critical spaces except classrooms to "Emergency Electrical Demand Level 17,

Eleclrical Emergency Damand Reduction Tactic 33; {AV pair values= 33).

The programming shall place all equipment that will affecl electrical demand and is identified to
participale In the demand response program to "Emergency Electrical Demand Lavel 2" and program
all ather non-crilical spaces except classrooms to "Emergency Electrical Demand Loevel 2°, |

Electrical Emergancy Demand Reduction Taclle 34: (AW nair values= 34d4).

The programming shall place all equipment that will affect slectrical demand and Is idantified o
participate in the demand response program ¢ "Emergancy Electrical Demand Lave! 2" and program
all olher non-crilical spaces including classrooms to "Emergency Eleclrical Demand Lavel 17

Demand Reduction Tackic 35: {(AY

Electrical Emerganc

The programming shall place all aguipment that will affect glectrical demand and is idenlified lo
particlpate in lhe demand response program o "Emergency Elecirical Demand Level 2" and program
all olher non-critical spaces including ¢lassrooms to "Emergency Electrical Demand Leve! 27
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Tha programming shall place all egquipment lhat will affect elecirical demand and is identified to
participala In the damand response pragram o "Emergency Electrical Demand Level 3" and program
all ather non-critical spaces including classrooms to "Emergency Electrical Demand Levsl 27,

Elecirical Emergency Demand Reduclion Tactic 37: {(AV pair values= 37}

The programming shall place all equipment lhat will affect electrical demand and is identified lo
participale in the demand response program lo "Emeargency Electrical Demand Level 3" and program
all ather non-critical spaces including classrooms to "Emergency Electrical Demand Lave| 3"

Electrical Emergency Demand Reduclion Tactic 38: (AW pair values= 383,

The programming shall place all equipment that will affect eleclrical demand and is identified to
participale in the demand response program lo "Emergency Electrical Demand Level 4" and program
all pther nen-critical spaces including classrooms to "Emergancy Electrical Demand Leve! 3%

Electrical Emergency Gemand Reduction Taclic 38 (AV palt valuss= 3484,
The programming shall place all aguipment that will affect eleclrical demand and is idenlified to

participate in Ihe demand response program o "Emargancy Elecirical Demang Level 4" and program
all gther non-critical spaces including classrooms to "Emergency Eleclrical Demand Level 47

Stoam Emerqency Demand Reduction Taeties: EUMS Commands AV 40-49.

Steam Emergency Damand Reduction Tactic 40: {AV pair values= 40,

The programming shall place sl equipment that will affect Sleam demand and Is idenlilied to
parlicipate in the demand response program lo "Emurgancy Sleam Demand Level 1%,

Sleam Emergency Demand Reduclion Tactic 41: air values= 411,

The programming shall place all equipment that will affect Steam demand and is identified to
participate in the demand response program te "Emergency Steam Demand Level 27,

Steam Emergancy Demand Reduclion Taclic 42: {(AY pair values= 42},

Tha pragramming shall place all equipment thal will affect Steam demand and is identified Io
participale in the demand response program to "Emergency Steam Demand Level 2" and program
all other non-critical spaces except classrooms to "Emergency Steam Demand Leval 1"

Steam Emergency Demand Reduction Tactic 43: (AV pair values=s 43},

The programming shall place all equipment Lhat will affect Steam demand and is idenlified to
parlicipate In the demand response program o "Emergency Steam Demand Level 2° and program
all other non-critical spaces except classrooms lo "Emargency Sleam Demand Level 2.

Steam Emergency Demand Reduction Tactic 44: {AV pair values= 44).

The programming shall place all equipment that will affect Steam demand and is identified to
panicipate in the demand response program to "Emergency Steam Demand Level 2" and program
all ether non-critical spaces including classrooms lp "Emergency Steam Demand Level 1%

Sleam Emergency Demand Reduelinn Taclie 45: (AV pair valuos= 45),
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The programming shall place all egquipment lhat will alfect Steam demand and is identified to
participate in the demand response program lo "Emergency Steam Demand Level 2" and program
all olher non-grilical spaces including classrooms to "Emergency Steam Demand Lewva| 27,

Steam Emergency Demand Reduction Tagtlc 46: {AV palr values= 46).

The programming shall place zll equipment lhat will allecl Steam demand and is identified to
paricipate in the demand response program to "Emergency Steam Demand Level 3" and program
all other non-critical spaces including classrooms to "Emergency Steam Demand Level 27,

Steam Emergency Demand Reduction Tactic 47: {AV palr valygs= 47).

The programming shalt place all eguipment that wlill affeclt Steam demand and is idenlified to
paricipate in the demand response program lo "Emergency Steam Demand Leval 3" and program
all other non-critical spaces including classrooms to "Emergency Steam Demand Lavel 37

Sleam Emergency Demant Raduction Tactlc 48: {(AV pair values= 48},

The programming shall place all equipment Lhat will affect Steam demand and s Identifed to
parlicipate in the demand response program o "Emergency Steam Demand Level 4™ and program
all other non-critical spaces including classrooms to "Emergency Steam Damand Level 3™

Sleam Emergency Demand Reduction Tactic 49 {AV palr values= 49).

The programming shall place all equipment lhat will affect Steam demand and |s ldentified to
parlicipala In the demand response program o "Emergency Steam Demand Level 4" and program
all other non-critical spaces including classrooms to "Emergency Steam Damand Level 4%

Chilled Wator Emergency Deamand Reduction Tactics: EUMS Commands AV 50-58,

Chilled Walar Emergancy Demand Reduction Tactic 50: {AV pair values= 50},

The programming shall place all equipment that will affect Chilled Water demand and (s denlilied to
parlicipate in lhe demand response program to "Emergency Chilled Water Demand Level 1%

Chilled Water Emaorgancy Demand Reduction Tactic 51: (AV pair values= 51).

The pmgrammmg shall place all equipmant that will affect Chilled Water demand and Is Idenlilied to
paflicipate in lhe demand responsa program to "Emergency Chilled Water Demand Lavel 2"

Chilled Waler Emergency Demand Reduction Tactic 52; (AV palr values= 52).

The programming shall place all equipmant Ibat will affect Chilled Water demand and is idenlified to
paricipate In the demand response program to "Emergency Chilled Waler Damand Level 2" and
program all ather non-rilical spaces except classrcoms to "Emergency Chillad Watar Demand Level
1.

Chilled Waler Emgrgancy Demand Reduction Tactic 53: {(AY palr values= 53).

The programming shall place all equipment that will affect Chilled Water demand and [s [danlilied to
parlicipale in the demand respunse program to "Emergency Chilled Water Demand Lavel 2" and
pragram all ather non-critical spaces except ¢lassrooms to "Emergency Chilled Water Demand Lavel
2

Chilled Walsr Emergency Demand Reduction Tactle 54: {AV pair values= 54},

Paga 5 of 20



THE PENNSYLVANIA STATE UNIVERSITY
PSU Standard Sequoncos of Cporatlon Guideline
EUMS Egmt Cntrl Strategies rav0 2009-06-08.doc Printed: 06/30/09

The programming shall place all equipment hat will affect Chilled Water demand and is identified lo
participate in the demand response program {o "Emergency Chilled Water Demand Lavel 2° and
program all other non-critical spaces including classrooms to "Emergency Chilled VWatar Demand
Leval 1",

Chilled Water Emergency Demand Reduction Tactic 55: {AV pair valugs= 55

The programming shall place all equipment thal will affect Chilled Water demand and is idenlified to
paricipate in the demand response program to "Emergency Chilled Water Demand Level 2" and
program all other non-critical spaces Including classrcoms to "Emergency Chilled Water Demand
Level 2",

Chilled Waler Emergency Demand Reduction Tactic 66: (AV pair values= SB6).

The programming shall place all equipment that will affect Chilled Water demand and is 1dentified to
participale in the demand response pregram lo "Emergency Chilled Walar Demand Level 3" and
program all other non-critical spaces Including classrooms fo "Emergency Chilled Walar Dermand
Level 2" ' &

Chilled Water Emergency Demand Reduction Tactlc 57 [AV pair values= 57,

The programming shall place all equipmeant that will affect Chilled Water demand and Is ldentified lo
participate in the demand response program to "Emergency Chilled YWater Demand Level 3" and
program all olher non-gritical spacas including classrooms to "Emergency Chilled Water Demand
Level 37,

Chilled Waler Emergency Damand Reduction Taclic 58: {(AV pair values= GR).

The pregramming shall place all eguipment that will affect Chilled Waler demand and is identified to
participale in the demand response program lo "Emergency Chilled Waler Demand Level 4" and
program all other non-critical spaces including classrooms lo "Emergency Chilled Waler Demand
Level 37,

Chilled Water Emergancy Demand Reduction Tactic 59: (AW pair valu

The programming shall place all equipment that will affect Chilled Water demand and Is Idantified to
participate in lhe demand response program to "Emergancy Chilled Water Demand Level 4" and
program all olher non-critical spaces including classroeoms to "Emergency Chilled Waler Demand
Level 4",
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Emaorgancy Domand Lavils

Equipment quidolines

1. VAV air handling syslem.
a. VAV air handler emergency sleam stralegies for air handler wilh no face and bypass
dampers.
i. Emergency Steam Demand Level 1 — Nermal operalion
i. Emergency Steam Demand Level 2 -Close qutdoor alr damper in gccupied mode.
Mote: If exhaust fan |s assoclated, lurn it off if appropriale.
lli. Emargency Sleam Demand Level 3 — Flace unit in unoccupied mode of operation.
iv. Emargancy Sleam Demand Level 4 - Place unit In unoccupted made of oparatiorn,
b. WAV air handler emergency steam slrategies for air handler with face and bypass dampars.
i. Emergency Sleam Demand Levsl 1 — Normal operation
ii. Emergency Sleam Demand Level 2 -Close ouldoor air damper in occupied mode.
Qpen air slream o full face damper and modulate heal valve {o mainlain set-point
{Nole: nol dependant on ouldoor air temperatura).  MNote: [f exhaust fan is associated,
turn it off if appropriate. '
ill. Emergancy Staam Demand Level 3 — Place unil in unoccupied mode of operation.
iv. Emergency Steam Demand Level 4 - Place unit in unoccupied mode of operalion.
g, VAV air handler emergency electrical slrategies
l. Emergancy Elaecirical Demand Level 1 — Normal aperation
il. Emergancy Electrical Damand Level 2 - Normal operation
iil. Emergancy Electrical Damand Level 3 — Place unit In unoccupied mode of oparation.
iv. Ernta.n;,henl:,yr Electrical Demand Level 4 - Place unli In unoccupled mode of operation.
d. VAV air handler emergency chilled waler strategies
i. Emergency Chilled Waler Demand Levet 1 — Normal aperalion
il. Emergaency Chilled Waler Demand Level 2 — Normal aperatlon
iii. Emergency Chilled Water Demand Leval 3 — Place unit in unoccupied mode of
operalion.
iv. Emergency Chilled W ater Demand Level 4 - Place unit in unoccupled mode of
operatlon.
. VAV terminal units emergancy steam stralegies
i. Emergency Steam Demand Level 1 — Decrease room Heating set-point by 2 degrees
{Adjustable).
. Emergency Steam Demand Level 2 — Decreass room Haating set-point by 4 dogrees
{Adjustabla}.
iit. Emergancy Sleam Demand Level 3 — Place unil in uncccupied mode of operation.
lv. Emergency Steam Demand Level 4 - Place unlt In hollday mode of operalion. Zone
setpolnts will.be shifted +/- 20 deg. from Standard zene occupled setpoints.
f. VAV terminal unils emeargency elactrical slrategies
i. Emergency Electrical Demand Level 1 — Increase room Cooling set-point by 2 degrees
{Adjustable).
Il. Emergency Electrical Demand Level 2 — Increase room Cooling set-point by 4 degrees
{Adjuslabla).
iil. Emergancy Electrical Cemand Level 3 — Place unit in unoccupied mede of operation,
iv. Emergency Electrical Demand Level 4 - Place unit in holiday mode of operation. Zone
selpoints will be shifted +/- 20 deg, from Standard zone gccupled selpoints,
g. VYAV tlerminal units emeargancy chilled waler strategies
i. Emergency Chilled Water Demand Level 1 — Incrzase room Cogling set-point by 2

degrees (Adjustable).

il. Emergency Chilled Water Demand Level 2 - Increase room Cooling set-point by 4
tegreas {Adjustable).

iil. Emergancy Chilled Water Damand Leval 3 - Placa unit In unceccupled mode of
uperalion.
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iv. Emergency Chilled Water Demand Level 4 - Place unit in holiday mode of operation.
Zane selpoints will be shifled +- 20 deg. from Slandard zone occupied setpoints,

FPage 8 of 20



THE PENNSYLVANIA STATE UNIVERSITY
PSU Standard Sequences of Oporation Guldeline
EUMS Eqmt Cntrl Strateglos rov0 2009-06-08.doc Printed: 06/30/09

2. Fan coil units with no outdoor air
8. Fan coil emargency steam strategies

Emergency Steam Demand Level 1 — Decrease room Heating sel-point by 2 degrees
{Adjustable).

Emergency Steamn Damand Level 2 — Decrease room Heating sebpainl by 4 degrass
{Adjustable).

Emergency Steam Demand Level 3 — Place unit in ungccupied mode of operation.
Emergancy Steam Damand Level 4 - Place unil in holiday mode of operalion. Zone
setpoints will be shifted +/- 20 dag. from Standard zons occupled setpalnts.

b. Fancoll emergency eleclrical stralegies

Emergency Elactrical Demand Lavel 1 - Increase room Conling set-point by 2 degress
{Ad|ustable)

Emergency Electrical Demand Level 2 — Increasa room Cooling set-point by 4 degrees
{Adjustable}.

Emeargency Eleclrical Demand Level 3 — Place unit In unoccupled mode of operation,
Emuergency Electrical Demand Level 4 - Place unit [n holiday mode of operation, Zone
salpoinls will be shifled +- 20 deg. from Standard zone cccupied setpoinis.

2, Fan coll amargency chilled water stralegles

i
1l
iil.

iv.

Emergency Chilled Water Demand Level 1 — Increase room Cooling set-point by 2
degrass (Adjustable).

Emergency Chilled Water Demand Level 2 - Increase room Cooling set-point by 4
dogrees (Adjustable). .

Emergency Chilled Water Demand Level 3 — Place unit in unoccupled mode of
operation.

Emergency Chilled Water Demand Leval 4 - Flace unlt in holiday mode of operation.
Zona saelpaints will be shifted +/- 20 deg. from Standard zone ccoupied setpoinls.
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3. Fan coil unils wilh outdoor air
a. Fan coil wilh cutdoor air emergoncy steam strategies

i.
if.

iii.
i,

Emergency Steam Demand Level 1 - Decrease room Heating set-point by 2 degrees
{Adjustable).

Emergency Sleam Demand Level 2 - Decrease room Heating set-point by 4 degrees
{Adjustable). MNole: If exhaust fan is associated, lurn it off if appropriate.

Emergency Steam Demand Level 3 — Place unit in unoccupied mode of operation.
Emergency Steam Cemand Level 4 - Place unit in holiday mode of operation, Zone
setpoints will be shifted +f- 20 deg. from Standard zone occcupied setpoinls.

h. Fan coil with outdoor air emergency alectrical sirategies

Emergency Eleclrical Demand Lovel 1 — Increase room Cogling set-point by 2 degrees
{Adjustable),

Emergency Electrical Demand Level 2 ~ Increase room Couoling sel-point by 4 degrees
{Adjuslable).

Emergency Electrical Bemand Level 3 — Place unil in unoccupied mode of operation,
Emergency Electrical Demand Level 4 - Place unit in holiday mode of operation. Zone
setpoints will be shillad +/- 20 deg, from Standard zone nccupled selpaints.

¢, Fan coil with outdeor air emergency chilled water stralegies

i

Emergency Chilled Water Demand Leve! 1 - Increase room Cooling set-paint by 2
degrees (Adjustable).

Emergency Chilled Water Demand Level 2 ~ Increase room Cooling set-point by 4
degrees (Adjustable) and close outdoar air damper., Note: If exhaust fan |s associated,
lurn it off if appropriate,

Emergency Chilled Waler Demand Level 3 - Place unit In unoccupied mede of
operation,

Emargency Chilled Water Demand Leval 4 - Place unit in heliday mode of operation.
Zone setpoints will be shifted +/- 20 deg. from Standard zone occupiad setpaints,
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Single zone heat and ventilation unit with economizer, ne mechanical Cooling, and no face and
bypass damper.
a Slngle zone unit's emergancy steam strategies

i. Ermargancy Sleam Demand Lavel 1 — Decrease room Heating sel-palnl by 2 degrees
{Adjustable).

li. Emergency Steam Demand Level 2 — Decrease roam Heating set-point by 4 degrees
{Adjustable) and close ouldoor alr damper. Mote: If exhaust fan is associaled, lurn it off
if apprapriate.

iii. Emergency Steam Demarkd Level 3 — Place unit in uneccupied mode of operation.

lv. Emergency Sleam Demand Lavel 4 - Place unit In holiday mode of operation. Zone
setpoints will be shifted +/- 20 deg. from Slandard zone occupied selpoints.

b. 3ingls zone unit's emergency sleclrical stralagies

l. Emergency Electrical Demand Level 1 — No action, normal operation.

. Emergency Eleclrical Demand Level 2 — No action, normal operalion.

lli. Emergency Eleclrical Bemand Level 3 — Place unit in unoccupled mode of operatian,

iv. Emergency Electrical Cemand Level 4 — Place unit In hollday mode of operation. Zone
seipoinls will be shilted +/- 20 deyg. from Standard zone occupied satpoinis.

c. Single zone unit's emargency chilled water stratagles

i. Emergency Chilled Water Demand Level 1 — No action, normal operation,

il. Emergency Chilled Water Desmand Level 2 - No action, normal operation.

ill. Emergency Chilled Waler Demand Level 3 — No action, normal operation.

v, Emergency Chilled Waler Demand Lavel 4 — No action, normal operation.
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Single zone heal and ventilalion unil with economizer, no mechanical Cooling, and wilh face and
bypass damper.,
a. Single zone unit's emergency sleam stratagies

iil.
i,

Emargency Steam Demand Leve! 1 — Decreasa room Heating set-point by 2 degrees
{Ad|ustabla).

Emergency Steam Demand Level 2 - Decrease room Healing sek-point by 4 degrees
{Adjustable) and close ouldoor air damper. Open air stream to full face damper and
modulate heal valve to maintain set-point (Note: not dependent on outdoor air
temperalure}. Note: If exhaust {an is associaled, Wwrn it off if appropriate.

Emergancy Steam Demand Level 3 - Place unit in unoccupied mode of operalion.
Emergency Steam Demand Level 4 - Place unil in holiday mode of operation, Zone
setpoints will be shifted +- 20 deg. from Standard zone occupied salpoints,

k. Single zone unil's amergency electrical sirategles

i
ii.
iil.
v,

Emergency Electrical Demand Leve! 1 — Mo action, narmal operation,

Emergency Eleclrical Demand Level 2 — No action, normal aparation,

Emergency Electrical Damand Lavel 3 — Place unit in unoccuplad mode of operation.
Emergency Electrical Demand Level 4 — Place unit in holiday mode of operation. zone
setpoints will be shifted +- 20 deg. from Standard zone occupied setpoinls.

. Smgle zane unit's emergency chilled water slrategies

if.
iii.
.
V.

Level 0 — normal operation - Room sat-paints shall be 70 degrees for Heating and 75
degrees for Cooling,

Emeargency Chilled Water Demand Level 1 — No aclion, normal aperalion.

Emergency Chilled Water Demand Leve! 2 — No aclion, normal aperalion.

Emergency Chllled Water Demand Leve!l 3 — Mo aclion, normal aperation.

Emergency Chilled Water Demand Level 4 — Mo acllon, normal operalion,
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Single zone heal and venlilalion unit with economizer, mechanical Cooling coil, and no face and
bypass dampar,
a. Single zone unil's emergancy sleam strategias

i. Emergency Steam Demand Level 1 — Decreasa room Heating set-point by 2 degrees
(Adjustabla).

ii. Emergency Sleam Bemand Lavel 2 — Decrease room Healing set-poinl by 4 degrees
{Adjustable) and close outdoor air damper. Nete: If exhaust fan is associaled, urn it off
if appropriate.

iii. Emergency Steam Damand Level 3 — Place unll in uneccupied mode of operalion.
lv. Emargency Steam Demand Level 4 - Place unit in holiday mode of operalion. Zone
satpolnts will be shifted +/- 20 deg. from Standard zone occupled selpaints.
b. Single zane unil's emargency eleclrical strategies

i. Emergency Electrical Damand Level 1 — Increase room Cooling set-point by 2 degrees
{Adjustable).

Il. Emergency Electrical Demand Leve! 2 — Incraase room Cooling sat-point by 4 degraes
{Adjustable).

lli. Emergency Electrical Damand Level 3 — Place unit in unoccupied mode of aperalion,

iv. Emergency Electrical Demand Leve!'4 — Place unit in holiday mode of eperation. Zone
setpoints will be shifted +/- 20 deg. from Standard zone gccupied salpeints.
c. Single zone unit's emergency chilled water stralegies
i. Emergency Chilled Water Demand Level 1 - Increase room Cooling set-point by 2
degrees (Adjustable).

ii. Emergancy Chilled Waler Demand Level 2 - Increase room Cooling set-point by 4
degrees {Adjustable} and close autdoor air damper. Mote: If exhaust fan Is associaled,
urn I} off if appropriate.

li. Emergency Chlilled Water Demand Level 3 - Place unit in unoccupled mode of
oparation.

lv. Emargency Chilled Waler Demand Level 4 - Placa unit in holiday mods of operalion.
Zone setpoinls will be shiffed +/- 20 deg. from Standard zone occcupied selpaints.
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Single zone heat and ventilation unit with economizer, mechanical Cooling colil, and with face and
bypass damper,
a. Sinhgle zone unit's emergency steam slralegies

i. Emergency Steam Demand Level 1 — Decreaso room Healing set-point by 2 degrees
{Ad]ustahle).

ii. Emargency Steam Demand Level 2 — Dacreasa room Heating set-point by 4 degrees
{Adjustable) and close outdoor air damper. Open alr slream to full face damper and
modulate heal valve o malintain set-point (Note: not dependent on outdoor air
lemperatura). Nole: If exhaust fan is assoclated, turn it off if appropriate,

iii, Emergency Steam Demand Level 3 - Place unit in unoccupied mode of oparation,

iv. Emergency Steam Demand Level 4 - Place unit in holiday mode of operation, Zene
setpoints will be shifted +/ 20 deg. from Standard zone occupled setpoints.

k. Single zona unit’'s emergency electrical sirategies

i. Emergency Electrical Demand Level 1 - Increase room Cooling set-point by 2 degrees
{Adjustable).

ii. Emergency Eleclrical Demand Level 2 — Increase room Cooling set-point by 4 degrees
{Adjuslabla).

“iii. Emergency Elecirical Demand Level 3 — Place unit In unoccupied mode of aperation.

iv, Emergency Electrical Demand Level 4 — Place unit In holiday mode of operation. Zone

setpoints will be shifted +/- 20 deg, from Standard zone occupied setpaints.
c. Single zone unit's emergency chilled water slratagies

i. Emergency Chilled Waler Demand Level 1 - Increase room Coaling set-point by 2
degraas (Adjustable).

ii. Emergency Chilled Water Demand Level 2 - Increase room Cooling set-point by 4
degrees (Adjustabile) and close outdoor air damper. Nole: If exhaust fan is assogiated,
turn it off if apprapriate.

iil. Emergency Chilled Water Demand Level 3 - Place unit in unoccupied mode of
aperatlon.

iv. Emergency Chilled Waler Demand Level 4 - Place unil in holiday mode of operation.
Zone setpoints will be shifted +/- 20 deg. from Standard zone occupied setpoints,
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B. Single zone heat and ventilation unit with economizer, dx Cogling, and no face and bypass damper.
Single zone dx unit's emargancy steam sirategies

d.

ITH

iv.

Emargency Steam Demand Level 1 — Decrease room Heating sel-point by 2 degrees
{Adjustable).

Emergency Steam Demand Level 2 — Decrease roam Heating set-point by 4 degrees
{Adjustable) and close cutdoor air damper. Mote: If exhausl fan is associated, turn it off
if appropriate.

Emergency Steam Damand Level 3 — Place unit in unaccupled mode of aperalion.
Emergency Stearn Demand Level 4 - Place unit In holiday mode of operation. Zone
selpoints will ba shifted +/- 20 deq. from Standard zone occupied selpoints.

b. Single zone dx unit’s emargancy eleclrical sirategles

G,

1.

iii.
i,

Emergency Electrical Demand Level 1 — Increase room Cogling sel-point by 2 degraes
(Adjustable}.

Emargency Electrival Demand Level Z — Increase room Cooling set-peint by 4 degrees
{Ad|ustable) and ¢lose outdoor air damper, Mota: If exhaust fan is associaled, turn it off
if apprapriate.

Emergency Electrical Damand Level 3 — Place unil In unocccupied moda of operation.
Emergency Electrical Demand Level 4 - Place unit in holiday mode of operation. Zone
selpoints will be shifllad +/- 20 deq. from Standard zone gccupled setpoints.

Singte zone dx unit’s emeargancy chilled walsr stralegies

i
il.
ili.
iV,

Emergancy Chilled Water Demand Level 1 — No action, hormai operation.
Emergency Chilled Water Damand Level 2 — Mo action, normal aperation.
Emergency Chilled Water Demand Level 3 — Na action, normal aperalion.
Emeargency Chilled Water Cemand Level 4 — Mo action, normal operalion.
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9, Single zone heat and venlilation unit with economizer, dx Coaling, and with face and bypass dampaer.
a. Single zone dx unit's emergency steam slrategles

v,
Y.

Emergency Steam Demand Level 1 — Decrease room Heating set-point by 2 degrees
{Adjustable).

Emergency Steam Demand Level 2 — Decrease room Heating set-paint by 4 degreas
fAdjustable} and close outdoar air damper. Open air stream lo full face damper and
modulale heat valve to maintain selpoint (Nole: not dependent on culdoor air
temperature), Note: If exhaust fan [s associated, turn it off if appropriate.

Emergency Steam Deamand Level 2 — Place unil in unoccupied mode of operation.
Emergency Steam Demand Level 4 - Place unit in holiday mode of operation. Zone
setpoints will be shifted +- 20 deq. from Slandard zone occupied setpoints.

b. Single zene dx unit’s emergency alactrical sirategies

iii.
v,

Emergency Eleclrical Damand Level 1 — Increasae room Cooling set-point by 2 degrees
{Adjuslable).

Emergency Eleclrical Demand Level 2 - Increase room Cooling set-point by 4 degrees
(Adjustable) and close outdoor air damper. Nole: If exhaust fan |s associated, turn it off
if appropriate. ' :
Emergency Electrical Demand Level 3 — Place unit In unoccupied mode of operation.
Emergency Electrical Demand Level 4 - Place unit in hollday rode of operation.  Zone
selpoints will be shifled +/- 20 deg, from Standard 2one oceupled satpoints.

c. Single zone dx unit's emergency chilled waler slrategies

i.
il
iik.
i

Emergency Chilled Water Demand Leve| 1 = Mo action, normal oparation.
Emergency Chilled Water Demand Lave] 2 — Mo action, normal opearation.
Emergency Chilled Water Demand Lavel 3 - No action, normal apearation.
Emargancy Chilled Waler Demand Lavel 4 — Mo action, normal opearation.

10, Univent equipment
a. Emergency demand limiling sequences shall be the same as single zone units.
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11. Cabinel heatars
a. Cablnet heater's emergancy steam sirategies

k.
Ii.

1%
iv.

Emergency Sleam Demand Level 1 — Decrease room Heating sel-point by 2 degrees
{Adjustable).

Emergency Sleam Demand Level 2 — Decrease room Heating sei-point by 4 degrees
{Adjustable).

Emargency Staam Demand Lavel 3 — Place unit in unoccupied mode of operation.
Emsrgency Steam Demand Level 4 - Place unil in holiday mode of operalion. Zona
satpaints will be shifted +/- 20 deg. from Standard zone occupled setpoints.

b. Cablnat heater's amergancy elecltrical strategies

Emergency Electrical Demand Level 1 - Shift Decrease room Heating sef-point by 2
degrees [Adjuslable),

Emergency Electrical Demand Level 2 — Decrease room Heating set-paint by 4
degrees (Adjustable),

Emergency Electrical Demand Level 3 = Place unit in unoccupied mode of operation.
Emergency Electrical Demand Level 4 - Place unit in heliday mode of oparation. Zone
setpoints will be shifted +/- 20 deg. from Standard zone occupied selpoints.

c. Cablnet heater's emergency chilled water sirategias

i.
il
i,
iv.

Emergency Chilled Waler Demand Level 1 - No actlon, normal operatlon.
Emergency Chilled Waler Demand Level 2 — No actlon, narmal operation.
Emeargency Chillad Waler Demand Level 3 — No action, normal aperalion.
Emargancy Chilled Waler Demand Level 4 — No action, normal gperalion.
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12. Exhaust fans = Note: If exhaust fans are sequenced Lo fallow an alr handler's status, follow the air
handler sequenca. For lollel and ganeral exhaust fans, provide the following sequence.
a. Exhaustfan's emergency steam slrategias
i. Emergency Steam Demand Level 1 — Mo action, narmal aperalian.
i. Emergency Steam Demand Level 2 — No action, normal aperalion.
ii. Emergency Steam Demand Level 3 — Place unit in unoccupied mode of operation.
lv. Emargancy Steam Demand Leval 4 — Flace unit In unaccupled mode of aperation.
b. Exhaustfan's emergency electrical sirateglas
i. Emergency Electrical Demand Level 1 = Place unit in unoccupied mode of operation.
i. Emergency Electrical Demand Level 2 — Place unit in unoccupied mode of operation.
ili. Emergency Electrical Demand Level 3 — Place unit in unoccupied mode of operation.
iv. Emergency Electrical Demand Level 4 — Place unit in unoccupied mode of operation.
c. Exhaustfan's emergency chilled water strategies
i. Emergency Chilled Water Demand Level 1 — Mo action, normal operation,
ii. Emergency Chilled Water Demand Level 2 — No action, nermal operatian,
ii. Emergency Chilled Water Demand Leval 3 — Place unit In uncccupled mode of
operation,
. Emergerncy Chilled Water Demand Level 4 — Place unit in uncccupied mede of
operation.

13. Chilled water supply from campus chilled waler [oop.
a. Chilled water supply's emergency sleam strategies
i. Emergency Steam Demand Level 1 = No action, normat operalion.
Il. Emergancy Steam Demand Level 2 — Mo action, normal aperalion,
lil. Emergency Steam Demand Level 3 — No action, normal aperalion.
lv. Emargancy Steam Damand Level 4 — No action, normal aperation.
b. Chilled water supply's emergency electrical strategias
i. Emergency Electrical Demand Level 1 — No aclion, normal oparatior.
ii. Emergency Electrical Demand Level 2 — No aclion, normal oparation.
lll. Emergancy Electrical Demand Level 3 — No action, normal operation.
iv. Emergancy Electrical Damand Level 4 — Shut chilled water pumps off and close chilled
water valves from campus loopif it is a non-critical facility.
c. Chilled waler supply's emergency chilled water slralegles
l. Emergency Chilled YWater Demand Level 1 — No aclion, normal operation.
ii. Emergency Chllled Water Demand Level 2 — No aclion, normal cperation.
iii. Emergancy Chilled Waler Damand Level 3 — No ac¢lion, normal operation.
iv. Emergency Chilled Water Demand Level 4 — Shut chilled water pumps off and close
chilled water valves from campus loop if it is @ non-critical facility.

14. Primary Heating systam.
a. Mo emergency strateagy is to be employad.

EUMS Zone Sub-Cooling

Additionally, a sub-cooling sirategy shall be defined lo operale based on a BACnhet binary value and
analog value commanded by the Johnson Controls Network Aulemation Enging, The analog value shall ba
the cooling set-point and the binary value shall be the anable.

EUMS Oecupied YAV Sub-Cooling:

When enabled, the VAV shall remain in cccupied mode lo malntaln required damper position with the
ream caooling set-point equal to the analog value as commanded frem the Johnson Controls Metwork
Autemation Engine.  When disabled, the room set-peint shall be refurned to its normal operating
value,
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EUMS Oceupled FNG Sub-Cooling:

When enabled, 1he FNC shall run in normal occupled mode an a call for Cooling wilh the room
cooling sel-point equal to the analog value as commanded from the Johnsen Controls Metwork
Automalion Engine. When disabled, the room set-point shall be relurned to its normal operating
value,

EUMS Pre-Occupied Sub-Coaling.
EUMS Pre-Occupied VAV Sub-Cooling:

When enabled, the VAV shall remalin in unoccupied mode with the room coaling set-paint equal to the
analog value as commanded from the Johnson Confrols Natwork Automation Englne.  When
disabled, 1he room sat-point shall be relurned to its normal cperating valug. In addition, lhe heating
sefpoint shall be shilted an equal amount from standard occupled setpoint to prevent simultaneous
cooling and heating. {ex. Subcoaling Selpoint = 72 deg, F., then Heating Setpalnt = 67 deg. F.)

EUMS Pre-Cccupied FNC Sub-Cooling:

VWhen enabled, lhe FNC shall run In normal unoccupied mede on a call for Cooling with the room
coollng set-point equal to the analog valus as commanded from the Johnson Controls Nehvork
Automalion Engine. The FNC shall only be cyclsd on when there is a need for cooling. When
disabled, the room set-peint shall be returned 1o its normal operaling value. In addilion, the heating
setpoint shall be shifted an equal amount from standard occupled setpoint to prevent simullaneous
cooling and healing. {ex. Subcooling Setpoint = 72 deg. F., then Heating Selpeint = 67 deg. F.)

EUMS Pre-Occupled ACF Sub-Cooling:

When enabled, lhe fan shall be cycled on to maintain oecupied discharge air femperature set peint on
a call for cooling. The Outside Air Damper shall remain closad to ensure Oulside Alr Humidity
toesn't impact Iha space humidily and energy usage during the Sub-Cooling slrategy. Economizer
conlrol shall ba enabled when oulside air enthalpy conditions are met. When normal ocoupancy
mode is mel, the {fan shall relurn to its normal operaling mode.

ELUMS Chilled Water Rebound Fravenlion

In addition Ip the EUMS tactics above, the following sequences shall be, Incorporated into the HYAC
equipment sequences to prevent sudden increases In loads on lhe campus chilled watar supply
system.

Unoccupied to Occupied:

When any {leld device thal uses ¢hilled water ¢hanges from an unoccupied to cccupled state, the
chilled water valve or Cooling damper position shall be limited to ramp opan at 3.33% (adjustable) per
minule from its prasent position or some olher means shall be employed to pravent chilled waler
valves and cooling dampers from opaning quickly. This shall be performed every time tho equipment
transilions from the unoccupied to occupled mode.
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EUMS Demand Response and Demand Limiting:

Anytime a field device transitions from a higher demand response or demand limiting slrategy to a
lower one, the chilled water valve or Cealing damper position shall be limited by ramping open al
3.33% (adjustable) per minute from its present position or some other means shall be employed to
prevent chilled water valves and coaling dampers from opening quickly.

EUMS Holiday Temperalure Selback

To achieve additional energy savings on Holidays, lhe Johnson Controls Netwerk Automalion Engine
will command a BACnat binary value that shall cause the building BAS system {o shift each of ils
space lamperature set-painls an additional +/- 1) degrees from their uncceupied sel-point values.
The building automation syslams shall be pragrammed with mechanisms that will allow disabling this
feature both at a building level and at an individual space laval.
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