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Courtesy Tellepsen.

T
he 2020 Atlantic hurricane season 
closed with a record-breaking 30 
named storms and 12 storms that 
made landfall in the continental 

United States. Yet none packed the punch 
of history-making Hurricane Harvey that 
hit Houston, Texas, in August 2017. Sixty 
inches of rain fell in only a few days, and 
4 ft of water flooded the streets on the 
campus of the Texas Medical Center, the 
largest medical city in the world.  
 Thermal Energy Corp. (TECO) weath-
ered Hurricane Harvey well, providing 
uninterrupted chilled-water and steam 
service to nearly 22 million sq ft of cus-
tomer buildings on the Texas Medical 
Center campus.
 But the storm had lingering conse-
quences: TECO’s 16-inch-diameter steam 
line in one of the medical center’s busiest 
intersections maintained service, but its 
casing and insulation were compromised. 
 After evaluating the piping post-
storm, TECO decided it would do more 
than just replace the insulation and cas-
ing. Instead, it would install all-new piping 
in a configuration to provide even greater 
reliability and easier pipeline access – 
before the next major storm occurs. TECO 

and its business partners went to work, 
adopting an aggressive project schedule  
to ensure completion before tempera-
tures dropped. After navigating tight 
quarters, COVID-19 and a fixed timeline, 
they succeeded, bringing the new line 
into operation in November 2020.

WHAT HAPPENED
 The affected 16-inch steam line was 
installed under the intersection of Hol-
combe Boulevard and Bertner Avenue in 
1969, right around the time the system 
began operation. The preinsulated line 
was routed through a 60-inch reinforced 
concrete pipe tunnel that was sealed with 
brick and mortar, a common procedure 
at the time. Over the years, however, the 
seals had begun to deteriorate. As a pre-
cautionary measure, TECO had already 
installed a makeshift lift station to pump 
water out of the tunnel and protect the 
pipe, insulation and casing. 
 But in 2017, the pump and remaining 
seals were unable to hold back Harvey’s 
deluge. The tunnel flooded, submerging 
the pipe, damaging the casing and insula-
tion and directly exposing the steam pipe 
to water and causing it to boil. In essence, 

the tunnel became a pressure vessel. 
Since the existing vent wasn’t intended 
to handle the high steam load generated 
from boiling water, a steam burp erupted 
that damaged some at-grade soil near the 
road above. 
 The storm was at its height during 
the breach, so no pedestrians or vehicles  
were in the normally crowded area, 
reducing the likelihood of danger. A TECO 
crew immediately addressed the prob-
lem without major incident, and steam 

Crews finalize installation of open-cut and valve pit piping on opposite sides of the street in July 2020. The VariVac® Sub-Atmospheric Steam Heating System has the ability to 
control the volume and temperature of steam for maximum tenant comfort 
with minimum wasted energy.
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After the deluge damaged steam line insulation 
and casing, the hot line caused the water to 
boil, disrupting the ground above it.

Courtesy Thermal Energy Corp.

Reliability reinforced at the world's 
largest medical city
Thermal Energy Corp. and Tellepsen Industrial overcame challenges to replace a 
50-year-old steam line.
Jess Harper, PE, CEM, LEEP AP, Supervising Senior Project Engineer, Thermal Energy Corp.; and Chuck Fuhrman, 

Director of Operations, Tellepsen Industrial
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service continued uninterrupted to cus-
tomers. All the while – and until the new 
pipe was installed – the 1969-era pipe 
itself remained intact and was not com-
promised.
 Since the 16-inch line is one of 
TECO’s primary feeds to the medical cen-
ter and is vital to steam system reliability,  
TECO did not want to risk a reprise. It 
moved quickly to conduct a thorough 
investigation of what happened and what 
steps it should take moving forward to 
reinforce service to the area. 

NEXT STEPS
 TECO first evaluated pipe repair and 
replacement options internally and then 
worked with Burns & McDonnell to final-
ize a decision and develop a comprehen-
sive plan. TECO wanted a modern design 
that (1) could sustain and provide service 
safely should any future “Harveys” occur 
– reliability is a top priority, (2) could be 
constructed as quickly as possible and 
timed to allow shutdown of the line dur-
ing an off-peak period, (3) accommodated  
a geographically constrained area and 
(4) would allow TECO to isolate the new 
piping so it could be relatively easily 
replaced as needed in the future.
 The team identified and considered 
three options:

 · Option 1 – Demolish the existing 
steam pipe routed through the 60-inch 
reinforced concrete pipe tunnel and 
replace the pipe in the same location. 
(The option was eliminated early on.)

 · Option 2 – Abandon the existing tun-
nel, steam pipe and condensate line. 
Install bore and receiving pits and 
wood box pipe tunnel under Holcombe. 
Install the new pipe using slip joints for 
pipe expansion. Allows for easy future 
replacement.

 · Option 3 – Abandon the existing tun-
nel steam pipe and condensate line. 
Install bore and receiving pits and 
wood box pipe tunnel under Holcombe.  
Install pipe using expansion loops in 
the bore pit. Allows for easy future 
replacement.

 TECO selected Option 3, a $9.9 mil-
lion project that would allow the contrac-
tor to install all of the infrastructure in 
advance of the customer service shut-
down to make the final tie-in. (That would 

not have been possible with Option 1.) 
Option 3 also would minimize the main-
tenance requirements and failure risks 
associated with mechanical slip joints in 
Option 2.
 The design required installing a bore 
pit on one side of Holcombe, adjacent to 
The University of Texas Cizik School of 

Nursing, and a receiving pit on the other 
by the Texas Medical Center garage, with 
a tunnel between. In July 2020, crews 
finalized installation of the open-cut and 
valve pit piping prior to final tie-in. 
 
BOTH CHALLENGES AND OPPORTUNITIES
 Any construction project is bound 
to have challenges, but with the right 
approach and seizing the moment, there 
can be some silver linings as well. 

Design-build 
 Contrary to common perception, 
buildings in Houston do need heat. Hous-
ton’s average low temperature for Decem-
ber is 43 degrees F. So TECO’s steam line 
project had to be scheduled so that the 
necessary shutdown, tie-in and commis-
sioning would be completed before the 
peak steam season hit. To ensure that was 
possible, TECO opted for the design-build 

Long-standing ties   

Texas Children's Hospital is one of TECO's original customers circa 1969. The parent of TECO’s 
piping contractor, Tellepsen, constructed the original hospital building in the 1950s. Tellepsen 
has a long-standing relationship with multiple institutions on the Texas Medical Center campus 
and throughout Houston. A fourth-generation family business, founded in 1909 by Norwegian 
immigrant Tom Tellepsen, it is one of the city’s oldest and largest construction companies. 

Courtesy Thermal Energy Corp. Photo Texas Children’s Hospital.

Project schedule

• Design startup: January 2019
• Construction startup: September 2019
• Tunnel construction: January to February 

2020 
• Steam shutdown in area for tie-in:  

Oct. 1, 2020*
• Steam startup in area after tie-in:  

Nov. 30, 2020
• Commissioning and completion: 

December 2020
*service continued because of looped system design
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method of project delivery. Although 
challenging – all parties had to remain 
extremely vigilant and flexible, adapting 
to changes on the go – it also was reward-
ing as it kept the project on track from 
day one.
 TECO chose Houston-based Tellep-
sen Industrial as contractor for the proj-
ect, bringing the company in early to 
coordinate with engineering consultant 
Burns & McDonnell. Tellepsen reviewed 
the design drawings “in real time” and 
offered constructability insight to help 
eliminate issues before the project was 
in the field. Since all civil, structural and 
piping drawings could not be completed 
in advance of groundbreaking, Tellepsen 
guided optimal sequencing of the draw-
ings to keep phased construction pro-
gressing. 
 The company’s experience with simi-
lar work on the Texas Medical Center cam-
pus and in tight spaces helped strengthen 
the design and reduced costly field 
changes. Tellepsen also updated the con-
struction cost estimate and built a sched-

ule as the project progressed to ensure 
the project stayed on time and on budget.

COVID-19
 The project began before COVID-19 
emerged as a global pandemic. Interest-
ingly enough, COVID turned out to be 
both a challenge and an opportunity.
 As noted, the project is located in 
one of the busiest intersections on the 
Texas Medical Center campus. There are 
more than 106,000 employees on cam-
pus and more than 10 million patient 
encounters a year at member institutions. 
The site also is adjacent to a major nurs-
ing school. 

 Pre-COVID, TECO and Tellepsen 
worked to carefully coordinate con-
struction with the school (a TECO cus-
tomer) so it didn’t disrupt the school’s 
deliveries and the related noise didn’t 
interfere with classes and lectures. The 
school’s liaison was an excellent col-
laborator, which helped work proceed 
smoothly.
 In the second half of the project, 
COVID closed buildings in the area and 
the nature of the project changed. There 
was little traffic, and the nursing school 
switched to remote learning. Both helped  
make construction access easier, saving 
valuable time. 

The crew followed strict safety protocols, and no COVID-19 cases were reported from the project.

Courtesy Thermal Energy Corp.

     System snapshot: Thermal Energy Corp. 

Startup year

Number of buildings served

Total square footage served

Plant capacity

Number of boilers/chillers

Fuel types

Distribution network length

Piping type

Piping diameter range

System pressure

System temperatures

System water volume

Source: Thermal Energy Corp.

Steam/combined heat and power system

1969 – Steam service began
2010 – CHP unit added at Central Plant 

37

16.1 million sq ft 

Central Plant (Paul G. Bell, Jr. Energy Plant) and 
South Main Plant:
980,000 lb/hr steam (with heat recovery steam 
generator and duct firing), 48 MW electricity,  
16 MW standby generation

9 boilers

Natural gas, diesel

7.7 trench miles (portions have three pipes)

Welded steel, Schedule 40 with insulation

2 to 16 inches

400 psi plant, 250 psi distribution

450 F supply/150 F return

N/A

Chilled-water system

1969

50

21.7 million sq ft

Central Plant (Paul G. Bell, Jr. Energy Plant) and  
South Main Plant:
120,170 tons, including 8.8 million-gal thermal storage

27 chillers

Electricity, natural gas

7.7 trench miles

Welded steel coated with coal/tar epoxy

6 to 60 inches

55-75 psi supply, 30-45 psi return

40-43 F supply/52-55 F return

12.4 million gal
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 On the other hand, COVID posed chal-
lenges to daily operations. TECO and Tel-
lepsen were dedicated to keeping crews 
healthy. In-person meetings went online, 
and everyone had to learn a new way of 
working together to get the project done. 
Everyone on the job site underwent daily 
health and temperature screenings. Sanita-
tion stations were added on-site. All work-
ers had to wear masks if working within 
6 ft of one another, and social distancing 
became the norm. A remote on-site cam-
era helped track construction progress, 
reducing some one-on-one interactions. 
Tellepsen completed the project with no 
reported COVID cases on the job site. 

CONSTRUCTION PLANS VERSUS REALITY
 Boxed in by major roads, the con-
stricted work site was a given from the 
start, affecting both design and construc-
tion. The bore pit and receiving pit had 
to be as small as possible and fenced in, 
making for extremely tight – and chal-
lenging – working conditions. Plus, utility 
interferences were significant.
 In the 50 years since the original 
steam line had been installed, the inter-
section had become a utility “spaghetti 
bowl.” Designers used city of Houston 
as-built drawings to help route the tunnel 
through the resulting maze. Before con-
struction began, however, Tellepsen did a 
precautionary open-cut exploratory and 
found an incorrectly recorded 30-inch-
diameter water line that interfered with 
the planned tunnel. Burns & McDonnell 
went back to the drawing board.

 Actual construction was equally diffi-
cult. The receiving pit had to be excavated 
around two live 36-inch chilled-water 
lines and other obstructions, which meant 
60 percent to 70 percent was hand-dug. 
Structural cross bracing also restricted 
equipment use.
 With limited work space, Tellepsen 
was not able to open everything at once 
to see what was there before beginning 
installation. It had to address each “new” 
obstacle as it was uncovered. Although 
the crew encountered some unmapped 
existing concrete foundations and had to 
reroute some electrical lines, one of the 
biggest surprises was discovering that 
TECO’s existing pipes were at a lower  
elevation than shown in as-built drawings.  
That meant there was going to be an 
undesirable low spot in the steam system 
that had to be addressed: TECO decided to 
bury a drip leg and steam trap box (fig. 1) 

to remove condensate from steam line at 
the low point, alleviating the problem.
 Unfortunately the team hit another 
snag – literally. While installing shoring 
(sheet piles with hydraulic bracing) for 
the open-cut trench excavation, crews hit 
and damaged an existing 12-inch rein-
forced concrete sanitary pipeline that was 
not clearly identified on the survey. The 
repair was complicated by the limited 
access to the pipe from within the con-
fines of the excavation. After installing a 
small tunnel from the existing trench to 

Key project stats

• Work crew: Average – 28, peak – 48
• Tunnel: 127 ft long
• One bore pit: 28 ft long x 24.5 ft wide x 30 

ft deep
• One receiving pit: 26 ft long x 20 ft wide x 

30 ft deep
• Pipe: 25 percent in tunnel, 75 percent 

direct-buried
• Steam supply line: 16-inch diameter, 713 

linear ft, standard weight steel, 372 welds
• Pump condensate lines: 8-inch diameter, 

576 linear ft, Schedules 80 and 120 steel, 
173 welds

• Trap condensate line: 2-inch diameter, 
1,355 linear ft, Schedules 80 and 160 steel, 
414 welds

• Insulation: Inside tunnel and valve pits – 
Pyrogel, direct-buried – Gilsulate

• Concrete poured: 733 yards
• Dirt excavated: 2,800 yards
• Steel used: 134 tons
• Grout used: 200 yards inside tunnels
• Drill shafts for pits: 43

FIGURE 1. Design for a steam drip leg and steam trap box for the new piping configuration to address a low-elevation piping issue.

Source: Burns & McDonnell.
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GENERAL NOTES:

A. EXISTING CONDITIONS ARE SHOWN HALF-TONED AND ARE
BASED ON SURVEYS, FIELD MEASUREMENTS, AND RECORD
DRAWINGS BY OTHERS. NOT ALL EXISTING CONDITIONS MAY
BE SHOWN. IT IS THE CONTRACTOR'S RESPONSIBILITY TO
VERIFY DIMENSIONS SHOWN.

B. REFER TO M-501 FOR POWDERED, POURABLE INSULATION
DETAILS.

KEYED NOTES:

1. SLOPE VENT TOWARDS VAULT. COORDINATE WITH TECO.
2. REFER TO 3/M-508 FOR VENT TERMINATION.
3. BURIED PIPE SUPPORT TYPE B. REFER TO 1/SB518.
4. BURIED PIPE SUPPORT TYPE D. REFER TO 1/SB518.
5. BURIED PIPE SUPPORT TYPE E. REFER TO 1/SB518.
6. 12" DIAMETER DIRT LEG. REFER TO 1/M-511. PROVIDE

CUSHIONING 1" THICK FOR ALL PORTIONS OF DIRT LEG,
INCLUDING CONNECTED SMALL BORE PIPING FOR 1' AFTER
CONNECTION TO DIRT LEG.

7. FIELD MITER PIPING AS REQUIRED TO ALIGN WITH ELEVATIONS
NOTED.

8. MODIFICATIONS TO BURIED PIPE SUPPORTS THAT ARE
ALREADY FABRICATED MAY BE REQUIRED TO ALIGN WITH
ADJUSTED PIPING ELEVATIONS. SUPPLEMENTAL STEEL MAY
BE ADDED TO PIPE SUPPORTS AS REQUIRED. REAPPLY
GALVANIZING AS REQUIRED.
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Crews in the receiving pit worked around two 
live 36-inch chilled-water lines (shown here) 
and other obstructions.

Courtesy Thermal Energy Corp.
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expose more of the existing reinforced 
concrete pipe, the contractor was able to 
repair the sanitary line with a cast-iron 
segment of pipe capable of withstanding  
heat from the new steam pipe being 
installed above it.
 Later, when the time came for tie-in 
of the new steam line, TECO did not have 
to provide any temporary heat to any cus-
tomers. Only one of TECO’s 37 steam cus-
tomer buildings required a coordinated 
one-week service shutdown to make the 
tie-in. Service continued uninterrupted to 
the rest because of the distribution sys-
tem’s looped design.
 Upon debriefing after the project 
came to a close, the design and con-
struction team reinforced how impor-
tant it is to (1) identify existing utilities 
and obstacles as soon as possible to 
allow time for necessary design modifi-
cations and (2) not assume old drawings 
are 100 percent accurate. They can be 
used to get the design “close,” but they 
need to be verified in the field before 
the work becomes critical path. 

WRAPPING IT UP
 The pipeline construction project 
was completed in December 2020, just 
over a year after it began. The tie-in, test-
ing and commissioning were successful – 
and safely performed – with no reported 
cases of COVID among the crew. TECO 
thanks its business partners for their pro-
fessionalism under trying circumstances. 
Each and every day, their dedication to 
the project was clear.
 All understood that service reliabil-
ity is a driving force for TECO and was the 
foundation for the project. Throughout 
the project, decisions were made with 
service continuity in mind, ultimately 
enhancing overall system reliability for 
decades to come. 

Jess Harper, PE, CEM, 
LEED AP, is a supervising 
senior project engineer at 
Thermal Energy Corp. 
(TECO), serving as lead 
mechanical engineer 

handling both design and construction. 
He oversees the company’s piping  
construction projects, leading an experi-
enced team that enforces TECO’s rigorous 
quality control. Before joining TECO as 
an employee in 2010, Harper was a  
consultant to the company while work-
ing at Jacobs Engineering. He graduated 
from The University of Texas at Austin 
with a Bachelor of Science degree in 
mechanical engineering. jharper@ 
tecothermalenergy.com

Chuck Fuhrman is director 
of operations at Tellepsen 
Industrial. He was previ-
ously manager, Small 
Capital Projects, oversee-
ing all aspects of projects 

under $20 million. He has been involved 
with TECO projects since 2016. Fuhrman 
was formerly a project manager and 
project controls specialist at Tellepsen 
and has been in the construction industry 
since 2006. CFuhrman@tellepsen.com
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Multi-Protocol COM Card
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Flowmeter Types

Kessler-Ellis Products Company offers affordable Flow Computers for Steam Metering, Heated and Chilled water 
systems. The built-in multi-protocol port option offers a choice of industrial protocols for common usage in BAS, IIoT 
and remote metering applications.

ENERGY METERS
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STEAM, HOT & CHILLED WATER SYSTEMS

USING GLYCOL?
Our ST2 flow computers family can include a glycol fluid selection for applications

using glycol water mixtures to prevent freezing.
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