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Hands-On Commissioning Restores Pharma Schedule
A large pharmaceu�cal produc�on facility was undergoing a $140 million expansion and
upgrade and the project had reached the Substan�al Comple�on stage of construc�on.
Soon a�er the start-up and commissioning process began, however, the commissioning
agent had fallen far behind schedule due to a mul�tude of issues discovered in various
HVAC and process equipment and systems. With progress stalled and delays con�nually
moun�ng, the decision was made to call in Mechanical Service Corpora�on to help get
the commissioning schedule back on track.

MSC was called to look at an overhea�ng
energy recovery loop that occasionally
ran as high as 200°F. The loop had a
steam heat exchanger to inject heat on
low temperature days for the large AHU
intakes. We found and corrected two
problems that combined to overheat the
loop: a blocked isola�on valve that was
stuck par�ally open, and a fault in the
control valve sequence of opera�on that
caused it to open minimally on occasion.

A lab office building recently under new
ownership placed an emergency call to
MSC when it flunked a required fire alarm
inspec�on. Eight of twenty-four dampers
in the lobby smoke purge system had
failed to reopen a�er the system test.
MSC’s technician traced the problem to a
tripped UPS breaker that occurred due to
a single short circuit in one of the fire
dampers’ electric actuators.

MSC’s diagnos�c process
began with checking and
confirming air balance values
and
cri�cal
room
temperature control using
NIST-traceable instruments.
As various issues typically
found on projects of this type
emerged, such as CV and VAV
terminals not controlling
properly, they were promptly
corrected.
A significant problem that
cropped up just before our
arrival was the discovery that
all three hundred new reheat
valves had been assembled
incorrectly in the field. The ini�al plan was to order all new replacement valves, but the
given four-week lead �me would put the project even further behind schedule. MSC
stepped in and came up with a be�er solu�on. We determined that the valves could be
reassembled using rela�vely inexpensive parts available at a local industrial supplier and
effec�vely headed off a substan�al setback.
Meanwhile, other MSC technicians were working
on correc�ng room and building pressuriza�on
problems and anomalies. Most airflow sta�ons
throughout the building had been installed
correctly, but a number of them were found to be
providing inaccurate readings. In some cases, the
issue was corrected with flow straighteners, but
others required removal of the airflow sta�on
from the ductwork and installa�on of advanced
airflow measurement devices at the inlet of the fans.
By having several teams opera�ng in parallel, MSC was able to make steady progress in
overcoming the backlog of iden�fied problems, bringing air, water, temperature, and
pressuriza�on under control, and allowing commissioning to proceed through
comple�on and valida�on. MSC also provided commissioning assistance in addi�onal
systems including glycol chilled water, WFI, clean steam, CIP, waste neutraliza�on, and
plant process water systems. Working hand-in-hand with with the client, commissioning
agent, contractors, equipment manufacturers, and site personnel, the commissioning
process was successfully brought back on schedule to meet crucial project deadlines.
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Free Cooling with Water-Side Economizers

Cooling the Hoover Dam
Constructed during the Great Depression in the Black Canyon of
the Colorado River and standing 746 �. high, 1,244 � long, and
660 � wide at the base, the Hoover Dam required the pouring of
3.25 million cubic yards of concrete. One of the main challenges
engineers faced during construc�on was how to dissipate heat.
Heat of hydra�on is an exothermic reac�on that creates heat
when cement and water are mixed. In mass structures like the
Hoover Dam, concrete can get extremely hot, causing it to
weaken and crack. Had the Hoover Dam been built in a
con�nuous pour, with no method of heat dissipa�on, it would
have taken 125 years to cool to ambient temperatures,
threatening structural integrity.
To solve the heat problem and expedite the curing process, more
than 582 miles of 1-inch steel tubing was coiled through the
concrete. As each 5-� high sec�on was poured, cool river water
was pumped through the pipes, followed by circula�on of icecold water produced in an onsite ammonia refrigera�on plant.
Once the block had cooled sufficiently, the coils were cut off and
pressure grouted to further strengthen the dam.

New Construction: Preventive Maintenance Clock Starts on Day One
There is a common misconcep�on among owners of new or newlyrenovated buildings that HVAC preven�ve maintenance is unnecessary
during the first year or so of opera�on, but this old fallacy can lead to
some costly consequences. The fact is, maintaining an HVAC system from
day one is far more important than one might think.
First, failure to perform a manufacturer’s prescribed maintenance plan
puts equipment warran�es at risk. The vast majority of factory
warran�es s�pulate specific PM items that must be performed within
the warranty period for it to remain valid. Building owners who defer
first-year PM are in for a rude awakening when a warranty is voided
because maintenance records cannot be provided.
Secondly, the no�on that the PM clock doesn’t start �cking un�l a
building is turned over to the owner is false. HVAC systems o�en run for
many months before a project is completed, as condi�oned spaces are
required to aid various types of finish work. Also, construc�on generates
excessive filter-clogging dust and debris, further cemen�ng the need for
on-�me maintenance. Too many building owners fail to take the actual run �me and added wear into account, and systems and
equipment suffer for it.
Lastly, when a new facility finally calls in a maintenance contractor a�er skipping mul�ple required PMs, a large accumula�on of
neglected PM procedures must be performed all at once. The result is a serious case of s�cker shock when the PM bill comes in.
There are numerous, undeniable benefits to performing regular PM including improved HVAC system performance, increased
equipment lifespan, greater energy efficiency, fewer emergency calls, less down�me, and a healthy, more comfortable environment.
Owners of new and newly-renovated buildings should have a comprehensive preven�ve maintenance contract in place from system
startup in order to reap these benefits and ensure the validity of manufacturer warran�es should something go wrong.

Instrument loop checking and calibra�on are important
ac�vi�es performed at the end of a mission cri�cal
project to ensure that all components of a loop are
func�oning properly and can support successful startup,
commissioning, and qualifica�on. These procedures are
performed concurrently to verify that ranges, scale, and
graphics are correct from the front end to the field
devices. If loop checking and calibra�on are rushed or
done improperly, it can make sequence tes�ng and
qualifica�on a long and painful process.
Prepara�on for loop checking and calibra�on should
include the composi�on of loop sheets and step-by-step
calibra�on procedures that include specifica�on as to
whether single-point or three-point calibra�on is to be performed. Calibra�on documents must iden�fy cri�cal and non-cri�cal
instruments and specify at what intervals the devices will need to be calibrated. Calibra�on should be scheduled as close to valida�on
as possible.
A thorough walk-down of the installa�on should be always performed prior to loop checking and calibra�on to make sure everything is
in place and ready. Loop checking and calibra�on can be �me consuming, so It is advantageous on larger projects to have a second team
working concurrently to correct problems and anomalies while the first team con�nues uninterrupted with their procedures. Close
communica�on, organiza�on, and follow-up are key components to a smooth and successful loop checking and calibra�on process.

