
	

	

Memorandum	
	
To:	Brian	Smith	and	David	Fay	
From:	John	Snell	
Re:	Measures	to	submit	for	final	approval	by	National	Grid	
Date:	November	11,	2016	
	
National	Grid	has	notified	us	that	it	would	like	to	complete	their	site	inspections	of	our	completed	work	
at	Harvard’s	Bromfield	HS,	Hildreth	ES,	and	Public	Library.	We	believe	that	Harvard	is	pretty	close	if	not	
already	at	a	point	where	it	would	be	OK	to	schedule	a	final	inspection.	Here’s	a	summary	of	where	we	
believe	things	stand	in	the	three	buildings:	
	
Bromfield	HS	
	
We	submitted	five	measures	that	were	pre-approved	at	Bromfield	HS	for	National	Grid’s	custom	
incentive	program:	
	

1. Reduce	occupied	setpoints	
2. Update	optimal	start	sequence	
3. Update	sequence	for	active	VFD	modulation	(HV-1,-2,-4,-5)	
4. Fix	HW	valves	(HV-4,-6)	
5. Update	sequences	to	lower	the	unoccupied	temperature	in	the	building	

	
Our	engineer,	Kaj	Huld,	kept	a	log	from	his	two	sessions	with	BCM.	Appendix	A	of	his	log	documents	
changes	that	BCM	made	to	4	of	the	5	measures	(1,	2,	4,	and	5),	and	for	each	of	those,	it	appears	that	
BCM	has	made	some	initial	progress	but	additional	work	is	needed.	For	measure	3	to	be	implemented,	
some	repair	work	must	first	occur.		
	
Kaj’s	11/1/16	site	visit	notes	(Appendix	B)	also	indicate	additional	savings	opportunities,	which	we	hope	
BCM	will	be	able	to	continue	to	work	on.		Some	of	these	measures	will	require	price	quotes	from	BCM	
to	complete	the	work.	
	



	

	

We	recommend	submitting	items	1,	2,	4,	and	5	to	National	Grid	for	final	review.	National	Grid	may	not	
approve	the	total	amount	of	savings	that	we	had	submitted.	
	
Hildreth	ES	
	
We	submitted	two	measures	that	were	pre-approved	at	Hildreth	ES	for	National	Grid’s	custom	
incentive	program:	
	

1. Schedule	HV-6	
2. Update	sequences	to	lower	unoccupied	temperature	

	
Our	Fall	2016	Snapshot	Report	for	Hildreth	documents	that	measure	1	has	been	implemented	and	HV-6	
has	been	turned	town.	Regarding	measure	2,	can	Harvard	confirm	whether	or	not	the	control	
sequences	for	Hildreth	have	been	updated	to	lower	the	school	space	temperature	when	the	building	is	
unoccupied?	
	
We	recommend	submitting	measure	1	to	National	Grid	for	final	review.	We	recommend	submitting	
measure	2	if	the	sequences	have	been	updated.	
	
Public	Library	
	
We	submitted	three	measures	that	were	pre-approved	at	the	Public	Library	for	National	Grid’s	custom	
incentive	program:	
	

1. Turn	off	second	HW	pump	&	review	DP	setpoint	
2. Add	optimal	start	sequence	and	tighten	scheduling		
3. Adjust	unoccupied	heating	setpoints	to	55F	

	
Our	Fall	2016	Snapshot	Report	for	the	library	confirms	that	measure	1	has	been	implemented	and	the	
two	pumps	do	not	run	simultaneously.	Can	Harvard	confirm	whether	or	not	Library	staff	has	
implemented	measures	2	and/or	3?	
	
We	recommend	submitting	measure	1	to	National	Grid	for	final	review.	If	measures	2	and	3	have	been	
implemented,	those	can	be	submitted	also.		
	



	

	

	
Appendix	A	–	BMS	Engineering	Log	
	



	

	

	



	

	

	



	

	

	
Appendix	B	–	11/1/16	Site	visit	notes	
	
Most	of	our	engineering	log	action	items	have	not	been	addressed	at	this	time.	The	following	priority	
items	remain,	including	justification	for	the	investments	needed	for	BCM	to	perform	the	work.	See	the	
comments	log	in	Appendix	A	for	further	details.	
	
Next	Steps:	
	
We	recommend	forwarding	this	memo	to	BCM	for	them	to	price	those	items	that	are	of	interest	to	the	
Town.	Once	the	work	is	complete,	Peregrine	is	available	to	revisit	the	school	to	verify	that	repairs	and	
new	strategies	are	properly	installed,	perform	“tuning”	as	necessary,	and	review	the	system/trends	for	
additional	improvement	opportunities.	
	

1. Demand	Control	Ventilation	Updates:	
	
• HV-1	and	-2:	Add	CO2	setpoint	input	cell	to	graphics.		
• HV-1,	and	-2:	Update	sequence	to	look	at	average	of	the	two	CO2	sensors	in	the	open	gym	so	

units	operate	in	same	mode	of	operation	(they	serve	the	same	space).	
• HV-4:	Update	sequence	to	look	at	return	CO2	only.	The	two	hallway	CO2	sensors	shall	be	

reference	only.	
• HV-1,	-2,	-3,	-4:	Update	programming	so	that	outdoor	air	damper	opens	incrementally	from	0%	

minimum	(adj)	via	PID	loop	upon	exceeding	CO2	setpoint,	limited	by	a	mixed	air	temperature	
low	limit	of	50F	(adj).	Call	for	economizer	cooling	overrides	demand	control	ventilation.	If	the	
CO2	sensor	reading	is	out	of	range	(less	than	300	ppm	or	greater	than	2,000	ppm):	(1)	send	
sensor	failure	alarm	and	(2)	disable	DCV,	reset	OAD	to	15%	minimum	position	(adj).		

	
Justification:	The	primary	reason	to	make	the	suggested	updates	is	to	assure	that	the	demand	control	
ventilation	strategy	doesn’t	inadvertently	cause	excessive	use	of	outside	air.	Under	normal	operating	
conditions,	these	updates	will	create	no	additional	energy	reduction.	However,	in	the	event	of	an	
anomaly	that	goes	unseen,	not	implementing	these	updates	would	make	it	easy	for	a	unit	to	run	
inefficiently	for	an	extended	time	period,	with	a	cost	of	hundreds	if	not	a	few	thousand	dollars	in	excess	
heating	energy	use.	
	

3. VFD	Control:	
	
• HV-1,	-2,	-3,	-4:	New	fan	speed	sequence	–	increase/decrease	fan	speed	incrementally	via	PID	

loop	to	meet	space	temperature	and	CO2	setpoints.	Minimum	fan	speed	is	30%	(adj).		



	

	

	
Justification:	This	update	will	significantly	reduce	fan	energy	when	there	is	no	
heating/cooling/ventilation	demand.	Estimated	savings	are	about	8,000	kWh/yr,	or	roughly	$1,100.	
	

4. Scheduling:	
	
• HV-4:	Troubleshoot	optimal	start	feature,	which	is	prematurely	starting	the	unit	(this	may	have	

been	completed	by	BCM	on	the	afternoon	of	November	1).	
• HV-6:	Update	sequence	so	unit	has	unoccupied	mode	of	operation	tied	to	appropriate	schedule	

(this	may	have	been	completed	by	BCM	on	the	afternoon	of	November	1).	
• Six	“Radiation”	units	on	graphic:	Update	sequence	so	units	have	unoccupied	mode	of	operation	

tied	to	appropriate	schedule.	
• FTR	associated	with	RTU-7:	Update	sequence	so	units	have	unoccupied	mode	of	operation	tied	

to	appropriate	schedule	(requires	replacement	of	RTU-7	controller).	
	
Justification:	Estimated	impact	for	above	is	about	2,000	kWh	and	300	Therms	per	year,	or	roughly	
$500.	
	

4. Replace	Controllers:	
	

• RTU-1,	-6,	HRU-14,	-15:	Replace	obsolete	controllers.	
• RTU-7:	Replace	failed	and	obsolete	controller.	
• UV	in	room	238:	Replace	failed	controller	

	
Justification:	These	are	necessary	replacements	to	restore	functionality.	New	controllers	allow	for	
sequence	updates,	which	are	not	possible	now.	There	is	unlikely	to	be	an	energy	use	reduction.	
However,	restarting	equipment	that	has	been	stopped	due	to	lack	of	control	can	result	in	more	energy	
consumption.	
	

5. Miscellaneous:	
	

• Room	295:	Replace	failed	sensor	
	
Justification:	Necessary	for	proper	operation	of	the	unit	ventilator	in	this	classroom,	which	is	currently	
manually	turned	off.	
	
	


