“Additional HILL Characteristics Form”
	HILL Composition*

	Motor A
Percent of load consisting of 3-phase induction motors with low inertia (H=0.1 sec) driving constant torque loads. These motors are found in commercial/industrial air conditioning compressors and refrigeration systems (not National Electrical Manufactor Association (NEMA), design B).
· Smaller 5-15 hp compressor motors typical of rooftop air conditioning units commonly found at grocery stores, consumer products, and malls.
· Larger 200-500 hp compressor motors typical of large commercial buildings’ central cooling systems.  
	


%

	Motor B
Percent of load consisting of 3-phase induction motors with high inertia (H=0.25-0.1 sec) driving loads whose torque is proportional to speed squared. These motors are found in commercial ventilation fans and air handling systems.
· 5-25 hp fan motors which are normally NEMA, design B.
	

%

	Motor C
Percent of load consisting of 3-phase induction motors with low inertia (H=0.1-0.2 sec). This represents motors commonly found in commercial water circulation pumps in central cooling systems.
· 5-25 hp pump motors which are usually NEMA, design B.
	

%

	Motor D
Percent of load consisting of 1-phase air conditioners. This represents motors commonly found residential single phase air conditioner.
	
%

	Electronic
Percent of load consisting of power electronic converters. These are constant active and
reactive power loads that include, consumer electronics (Plasma and LED televisions, cell phones and tablets, clocks, radios, etc.), appliance (high efficiency appliances such as refrigerators, washing machines, etc.) and office equipment (printer, copy machines, servers, etc.).
	

%

	Static
Percent of load will be static. This represents electric ovens, water heaters, incandescent lighting, and all other loads whose behavior changes with voltage magnitude. 
	
%

	Total Load Percent=
	100 %


· The listed load characteristics are parameters needed to perform simulations using the composite load model referenced in, “ NERC Technical Reference Document Dynamic Load Modeling, December 2016”.

	Composite Load Model (CLM)

	Total installed load (kW)
	kW

	Total installed distributed generation (kW)
	kW

	Total installed low side capacitor bank demand (kVAr)
	kVAr

	Total synchronous motor load (kW)
	kW

	Motor start type
	

	Motor speed control method
	

	Data Center Load Information

	Total rated load including IT, power distribution and cooling (kW)
	kW

	Overall data center power factor (Lead/Lag) 
	(Lead/Lag)



	Data Center Load Percentage

	
	Summer Daytime
	Summer nighttime
	Winter Daytime
	Winter Nighttime

	Computing/ Server load 
	
	
	
	

	Lighting Load
	
	
	
	

	Power Distribution losses
	
	
	
	

	Cooling Load
	
	
	
	



	Data Center Cooling System

	Forced Cooling System
	☐	None

	
	☐	Computer Room Air Conditioners (CRACs) with internal compressors.

	
	☐	Computer Room Air Handlers (CRAHs) with chilled water.

	
	☐	Air-Handling Units (AHUs) dedicated to the data center space.

	
	☐	Other:

	Cooling system motor driven components
	☐	Single-speed motors that are operated across the line (Motors connected directly to the AC supply) 

	
	☐	Motors controlled by variable/adjustable speed drives or electronically commuted motors (ECMs) 

	
	☐	Other:


	Data Center Voltage Performance


	Voltage sag level/duration at which the computer/server load disconnects from the utility system (these may transfer to a local UPS): 
	volts
	sec

	Voltage sag level/duration at which the cooling load disconnects from the system (these may transfer to an emergency generator or local power source):
	volts
	sec

	How are voltage sag levels measured for the disconnect action?
	☐	Per phase

	
	☐	3-phase RMS

	Voltage swell level/duration at which the computer/server load disconnects from the utility system (these may transfer to a local UPS):
	volts
	sec

	Voltage swell level/duration at which the cooling load disconnects from the system (these may transfer to an emergency generator or local power source):
	volts
	sec


	How are voltage swell levels measured for disconnect action?
	☐	Per phase

	
	☐	3-phase RMS



	Data Center Frequency Performance

	The lowest frequency at which the data center will disconnect from the system: 
	Hz

	The highest frequency at which the data center will disconnect from the system:
	Hz



	Data Center Reconnection Method After Automatic Disconnect from Service Provider System

	Manual
	☐	Yes

	
	☐	No


	Immediate Reconnect
(No deliberate Time Delay)	
	☐	Yes
	If Yes, Complete the below information.

	
	☐	No
	

	Vhigh: reconnect when voltage is below:
	Volts
	deadband
	msec

	Vlow: reconnect when voltage is above:
	Volts
	deadband
	msec

	fhigh: reconnect when frequency is below:
	Hz
	deadband
	msec

	flow: reconnect when frequency is above:
	Hz
	deadband
	msec

	Delayed Reconnect
(No deliberate Time Delay)
	☐	Yes
	If Yes, Complete the below information.

	
	☐	No
	


	Time Delay after voltage is within acceptable limits to reconnect:
	sec

	Vhigh: reconnect when voltage is below:
	Volts
	deadband
	msec

	Vlow: reconnect when voltage is above:
	Volts
	deadband
	msec

	Time Delay after frequency is within acceptable limits to reconnect:
	sec

	fhigh: reconnect when frequency is below:
	Hz
	deadband
	msec

	flow: reconnect when frequency is above:
	Hz
	deadband
	msec



	Reconnect Loading Process


	Is all load reconnect at once
	☐	Yes

	
	☐	No

	Continuous ramp rate for ramping to reconnect:
	kW/sec
	

	Number of steps for stepwise ramping to reconnect:
	Step(s)
	

	Load increase per step for stepwise ramping to reconnect:
	kW/step
	



	Data Center Emergency Backup Power System Details


	Emergency Generator (EG) capacity:
	kW

	Duration of EG based on available fuel:
	Hours

	Battery Energy Storage System (BESS) discharge Capacity
	kW

	Duration of BESS discharge based on fully charged battery capacity
	Hours

	Percent of Data Center load which can be carried by EG and/or BESS:
	%


	Can the Data Center back up power system participate in demand response in a grid emergency or an ancillary service?
	☐	Yes

	
	☐	No

	In event of a planned or unplanned disconnection from the grid, can the Data Center be islanded and operate with EG and/or BESS?
	☐	Yes

	
	☐	No

	What precent of the server farm load could be redistributed to redundant server sites across the world?
	

	If the data center trips offline, what percent of the load will be transferred to other server farms?
	

	How fast can load transfer be completed?
	






