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Part 2: The Continuing Challenges for the 
Contractor Working on Tier 1 Carrier Cell Sites:  

How to Ensure You Stay on the Air  
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¢ƘŜ ƎǊŀŘǳŀǘŜ ǊŜǇƭƛŜŘΥ άhƪŀȅΦ L ŀƳ нмΣ ȅƻǳ ŀǊŜ ǊŜǘƛǊŜŘΦ  Iƻǿ 5ƛŘ ¸ƻǳ Yƴƻǿ ¢ƻ aŀƪŜ 
/ƻǊǊŜŎǘ 5ŜŎƛǎƛƻƴǎΚέ 

A young graduate asked a retired engineer how he became so successful.   

¢ƘŜ ƎǊŀŘǳŀǘŜ ǊŜǇƭƛŜŘ άhYΦ  ²Ƙŀǘ ƛǎ ¢Ƙŀǘ ²ƻǊŘΚέ 

CŜŜƭƛƴƎ ŎƘŀƭƭŜƴƎŜŘΣ ¢ƘŜ DǊŀŘǳŀǘŜ !ǎƪŜŘΥ ά²ŜƭƭΣ Iƻǿ 5ƛŘ ¸ƻǳ DŜǘ ¢ƘŜ 9ȄǇŜǊƛŜƴŎŜΚέ 

¢ƘŜ 9ƴƎƛƴŜŜǊ wŜǇƭƛŜŘΥ άWǳǎǘ ¢ǿƻ ²ƻǊŘǎ {ƻƴέΦ  

To Which The Engineer Replied: Wrong Decisions. 

¢ƘŜ ŜƴƎƛƴŜŜǊ ǊŜǇƭƛŜŘ άWǳǎǘ ¢ǿƻ ²ƻǊŘǎ {ƻƴΦέ 

¢ƘŜ ŜƴƎƛƴŜŜǊ ǊŜǇƭƛŜŘ ά/ƻǊǊŜŎǘ 5ŜŎƛǎƛƻƴǎΦέ 

¢ƘŜ ŜƴƎƛƴŜŜǊ ǊŜǇƭƛŜŘΥ άWǳǎǘ hƴŜ ²ƻǊŘ {ƻƴέΦ  

¢ƘŜ ŜƴƎƛƴŜŜǊ ǎƳƛƭŜŘ ŀƴŘ ǊŜǇƭƛŜŘ ά9ȄǇŜǊƛŜƴŎŜΦέ 

5ŜǘŜǊƳƛƴŜŘΣ  ¢ƘŜ DǊŀŘǳŀǘŜ !ǎƪŜŘΥ ά²Ƙŀǘ !ǊŜ ¢ƘƻǎŜ ¢ǿƻ ²ƻǊŘǎέΚ 

¢ƘŜ ƎǊŀŘǳŀǘŜ ŀǎƪŜŘΥ ά²Ƙŀǘ !ǊŜ ¢ƘŜȅΚέ 

What are the Challenges - Contractor Concerns 
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ÅOverview From 2014 
ï Contractor values 

ï Tier 1 Carrier values 

ï Dangers of low bid 

ï Dangers of undefined Scope of Work 

ï What defines a healthy relationship? 

ÅCase studies of contractor and carrier          
failure to  define objectives and follow       
through 
ï Is there a solution? 
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What are the Challenges - Contractor Concerns 



ÅCommunication 

ÅAccurate (if any) drawings Standards 
ï Provided and understood 

ÅOwnership 

ÅTraining 
ï Not done! 

ÅSafety 
ï Realistic schedule 

ÅDedicated Time & Project Oversight 

ÅExecute 

Å= Values 
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Carrier Prerequisites 
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What are the Challenges - Contractor Concerns 



ÅWith price becoming the main constraint in maintaining 
reliable network infrastructure, how does the carrier 
retain qualified vendors?  
ï Vendors are forced to reduce pricing, decrease margins 
Å More contractors OoW, local markets reduced expense budgets 

ÅHow then do vendors retain qualified technicians to 
support the carriers?   
ï Costs of benefits-salary-operational overhead 

ÅWhat prevents repetitive callbacks for the same 
problem? 
ï Find Personnel that want a Career vs. Job 

ï Contractor Documented Training 

ï Invest in people-Individual Ownership 
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vǳŜǎǘƛƻƴǎΧΦ 
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What are the Challenges - Contractor Concerns 



ÅHow do oversights by the AHJ affect projects, 
equipment operation, network operations? 
ïThe customer wants to know: 

ÅWhy the project is delayed. 

Å Is it going to cost more money with change orders? 

ÅWhy does the issue matter? 

ÅWhen the AHJ overlooks a code or standard 
requirement, who is responsible for making 
corrections? 
ïThe GC does not want to hear about it. 

ï¢ƘŜȅ Ƴŀȅ ōŜ ǊŜƭǳŎǘŀƴǘ ǘƻ ǳǎŜ ŀ ά¢ǊƻǳōƭŜƳŀƪŜǊέ 

Å ²ƘŜƴ ǘƘŜ D/ ƳŀƪŜǎ ǘƘŜ ǎǘŀǘŜƳŜƴǘ ά²Ƙƻ ŀǊŜ ǘƘŜǎŜ ǎǘǳǇƛŘ 
ǇŜƻǇƭŜ ǿǊƛǘƛƴƎ ŎƻŘŜ ŀƴȅǿŀȅΚέΦ  ¢Ŝƭƭ ǘƘŜƳ ά/ƻƴƎǊŀǘǳƭŀǘƛƻƴǎΣ ȅƻǳ 
ŀǊŜ ƴƻǿ ƻƴ н ŎƻƳƳƛǘǘŜŜǎΦέ   
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vǳŜǎǘƛƻƴǎΧΦ 
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What are the Challenges - Contractor Concerns 



ÅWork Scheduling 
ïConflicts with multiple contractors at one site-NTP 

ÅGround work delayed because of tower crew or vice-versa 

ÅSuppliers? 
ïTelco provided materials  

ÅPurchase Orders not processed 

ÅDelays in ship dates 

ÅFaulty equipment 

ïContractor supplied materials 
ÅFiscal strength of contractor 

ÅCarrier Field Technicians 
ïAre technicians causing problems with work? 

ÅOperational Micro-management.  Are techs afraid to make decisions? 

ÅOperational Micro-management. Do techs try to run the job? 

Å Is apathy an issue? Allowing shoddy work to pass. 
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Challenges-/ƻƴǘǊŀŎǘƻǊ ǇŜǊǎǇŜŎǘƛǾŜΧΦ 
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What are the Challenges - Contractor Concerns 



1. The customer is always right, even if they are 
wrong. 
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Contractor Challenges-Carrier Perspective 

Joe Pfau, QPI, PEG 2015 

What are the Challenges - Contractor Concerns 



2. Correct documentation (provided by         
Construction Engineer or Project Manager):  

ïAt ōŜǎǘ ǘƘŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ǇǊƻǾƛŘŜŘ ǘƻ D/Ωǎ ƛǎ ул҈ 
accurate.  

ïThis is primarily due to: 

ÅENG/PM not properly updating files  

ÅUpdating files within a time span. 

ÅMultiple ENG/PM working different projects at 
the same location.  
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Contractor Challenges-Carrier Perspective 
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What are the Challenges - Contractor Concerns 



3. Standards:  

ïGenerally there are basic nationwide standards 
detailing a minimum.   

ïEach region or area may build upon these 
standards.  

ïContractors may become accustomed to the 
standards of a given region. 

ï Then, if they begin to do work for another region, 
they may encounter a tougher, more stringent 
enforcement of standards requiring additional 
manpower, time and costs. 
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Contractor Challenges-Carrier Perspective 
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What are the Challenges - Contractor Concerns 



4. Licensing:  

ïCan differ from state to state or county to county. 

ïIssues with planning vs. inspection departments 
ÅZoning required 5 sets of drawings 

ÅOnly to find out it was not required 

ïLandlords 

ïTower Owners-Delays in NTP 

ïEnvironmental 
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Contractor Challenges-Carrier Perspective 
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What are the Challenges - Contractor Concerns 



4. Licensing:  

ïEasement: 
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Contractor Challenges-Carrier Perspective 
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What are the Challenges - Contractor Concerns 

Plans obtained 
from tower owner 
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What are the Challenges - Contractor Concerns 

Challenges: Easement Delays 
4. Licensing:  

Easement: Real Estate said gas service was available 
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What are the Challenges - Contractor Concerns 

Challenges: Easement Delays 
4. Licensing:  

Easement Only to find out that NG was not available 



рΦ bŜǿ D/ΩǎΥ  

ïbŜǿ D/Ωǎ Ŏŀƴ ŦƛƴŘ ƛǘ ǾŜǊȅ ŘƛŦŦƛŎǳƭǘ ǘƻ άƎŜǘ ǘƘŜƛǊ Ŧƻƻǘ 
ƛƴ ǘƘŜ ŘƻƻǊέ ŀƴŘ ƻƴŎŜ ƛƴǎƛŘŜ Ŏŀƴ ōŜ ƘƛƎƘƭȅ 
scrutinized or put under the microscope.  

ï¢Ƙƛǎ ƛǎ ƭŀǊƎŜƭȅ ŘǳŜ ǘƻ 9bDκta ƘŀǾƛƴƎ D/Ωǎ ǿƘƻ 
have worked a very long time in the area and are 
familiar with standards and ENG/PM teams.  
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Contractor Challenges-Carrier Perspective 
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What are the Challenges - Contractor Concerns 



сΦ [ƻŎŀƭ D/Ωǎ Ǿǎ ƴƻƴ-ƭƻŎŀƭ D/ΩǎΥ  

ïWith bidding standards and Fair Labor standards, 
it is hard for non-ƭƻŎŀƭ D/Ωǎ ǘƻ ŎƻƳǇŜǘŜ ŦƛƴŀƴŎƛŀƭƭȅ 
ǿƛǘƘ ƭƻŎŀƭ D/ΩǎΦ  

тΦ aƻǊŜ D/Ωǎ ǘƘŀƴ ŀ ǊŜƎƛƻƴ Ƴŀȅ ƴŜŜŘΥ  

ïThis is a constant problem. Everyone wants to give 
all a chance but can be limited by the number of 
D/Ωǎ ŀǇǇǊƻǾŜŘ ŦƻǊ ŎƻƴǘǊŀŎǘΦ  

ïThere may be  more than a dozen different tower 
companies that can  be sourced for project work 
with another dozen trying to get their foot in the 
door. 
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What are the Challenges - Contractor Concerns 

Contractor Challenges-Carrier Perspective 



8. Technology:  

ïParadigm shifts occur regularly in the wireless 
business. 

ïKeeping D/Ωǎ ǘǊŀƛƴŜŘ ƻƴ ƴŜǿ ǘŜŎƘƴƻƭƻƎȅΦ  

ÅFor example, for the past 25 years coax has 
generally been the standard delivery of signal to 
antennas mounted 200 or 300 feet up on a 
tower.  

ÅIn the past year fiber has become the standard 
with new high-tech testing procedures.  
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What are the Challenges - Contractor Concerns 

Contractor Challenges-Carrier Perspective 



9. Cost of new technology:  
ïD/Ωǎ usually provide their own test equipment 

(usually specified by ENG/PM) requiring high costs 
per test set (5-30k).  

ï In Ƴƻǎǘ ŎŀǎŜǎ D/Ωǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ƘŀǾŜ о ƻǊ п 
different pieces of test equipment to test for 3-4 
different items. If a contractor has 5-6 teams then 
the amount of test equipment needed increases. 

ïThese costs are upon by the GC with no guarantee 
of ROI.   
Å EX: We bid on tower projects in MS but lowest bid is 

always used. Yet we would be required to purchase and 
use a $10k azimuth alignment tool. 
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What are the Challenges - Contractor Concerns 

Contractor Challenges-Carrier Perspective 



10. Fast paced:  

ïThe wireless business moves very quickly to 
deliver the latest technology and latest bandwidth 
demand to customers.  

ïThis ǊŜǉǳƛǊŜǎ D/Ωǎ ǘƻ ǿƻǊƪ ǉǳƛŎƪƭȅΦ  

ïIn many cases a standard AWS modification (ex: to 
add AWS carriers to a cell site) requires a GC to 
complete the project within 3-5 days, testing 
included. 

ïThere is a strong temptation to take shortcuts. 
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What are the Challenges - Contractor Concerns 

Contractor Challenges-Carrier Perspective 



ÅNot having the right tools 

ÅTaking Shortcuts 

ÅSafety is compromised 

 

21 Joe Pfau, QPI, PEG 2015 

Safety-Contractor and Carrier Responsibilities 
 

ÅNot maintaining infrastructure 

ÅEquipment locations 

ÅSafety is compromised 

 

What are the Challenges - Contractor Concerns 

CARRIER 

 

CONTRACTOR 

 



ÅFirst meeting the Contractor 
says yes to everything 

ÅWhat happens when objectives 
from top down are not clearly 
defined? 

ÅWhat you hear in meetings is 
completely different than what 
you see in the field (I did not 
know you meant that!!!) 

ÅSometimes it is difficult to prove 
ǘƘŜ άCŀǳƭǘέ ŀƛŘƛƴƎ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ 
to request a change order.  

 

 
22 Joe Pfau, QPI, PEG 2015 

Challenges: Issues Both Carrier and Contractor Faces 

What are the Challenges - Contractor Concerns 



SOME CASE STUDIES 

23 Joe Pfau, QPI, PEG 2015 

What are the Challenges - Contractor Concerns 



/ƘŀƭƭŜƴƎŜǎΥ /ƻƴǘǊŀŎǘƻǊ ά9ƴƎƛƴŜŜǊƛƴƎέ 

ÅHow does Telco 
insure contractor 
has read and 
understands 
standards and 
work guidelines? 

ÅHow are field 
modifications 
reported back to 
Carrier? 
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What are the Challenges - Contractor Concerns 

WHAT???  WHY??? 



ÅIƻǿ ŘƻŜǎ ¢ŜƭŎƻ ŀǎǎǳǊŜ ƛǘΩǎ 
designs meet the objectives? 

ÅAn example of contractor not 
being prepared 

ÅAn example of a contractor 
not caring. 

Å.ǳǘ IŜȅΧ 

ÅThey were low bid 

ÅCheck list anyone? 
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Challenges: Contractor Shortcuts 

What are the Challenges - Contractor Concerns 



ÅHow does the 
Telco ensure 
project has been 
completed 
properly (joint 
acceptance 
inspection)? 
ÅNo Construction or 

Project Manager from 
Telco visited site 

ÅIn this case, the rack 
makes a nice wall 
hanger, good luck 
servicing plant LV 
contactor 
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Challenges: Issues Contractor Faces 

What are the Challenges - Contractor Concerns 



ÅWhen equipment 
manufacturer does 
not understand its 
own documentation 

ÅManufacturer 
representative 
ŘŜƳŀƴŘŜŘ мΦрέ ǇƛǇŜ 
be run from meter 
pressure regulator 
to generator 
regulator. 

ÅDid not understand 
pressure vs. water 
column  
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Challenges: Issues Contractor Faces 

What are the Challenges - Contractor Concerns 
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Å (X) = Site was built. 
ÅAt time of our 

involvement, there 
were no known records 
of the installed 
grounding architecture.   

ÅAC Service and 
controller installed on 
H-Frame. 

ÅAlarm from SPD goes to 
the OBS (Obstruction 
Lighting) controller, 
they share same multi-
conductor from H-
frame to shelter 
 

Challenges: Repeated Lightning Damage 

What are the Challenges - Contractor Concerns 
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Cell Site Grounding Electrical Layout 

 

 

          

 

 

 

 

 

 

 

 

 

 
 

                     Shelter 

G
E

N OBS controller 

ATS 

¶Flash Head Cable Routing 

¶Alarm & 120v OBS Controller 
circuits 
¶AC Power Feeder 

What are the Challenges - Contractor Concerns 



Å Cellular equipment, 
AC SPD and OBS 
controller suffered 
lightning damage in 
first year. 

Å AC Power SPD 
Upgrade Solution 
was chosen.  

Å Additional 
grounding, alarm 
protection, and OBS 
lighting protection 
was not chosen. 
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What are the Challenges - Contractor Concerns 

Challenges: Repeated Lightning Damage 



Å One year later, 
lightning damages 
cellular equipment 
(alarms) and OBS 
controller.  

Å Tower light SPD 
installed. 

Å Additional bonding 
and alarm SPD not 
chosen. 

Å Note: Shield of 
cable bonded to 
SPD module and 
2AWG SBTC going to 
buried ring 
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What are the Challenges - Contractor Concerns 

Challenges: Repeated Lightning Damage 



Å Less than one year, 
Cellular equipment 
(alarms), AC Power 
SPD along with OBS 
controller destroyed 
during thunderstorm. 

Å OBS SPD not damaged.   

ÅHow did OBS 
controller and AC 
Power SPD get 
destroyed and yet 
no damage to OBS 
SPD mounted on 
the tower? 
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Å Note Alarm Cable.   

 

What are the Challenges - Contractor Concerns 

Challenges: Repeated Lightning Damage 



ARC ON GATE POST 
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OBS ALARM VAPORIZED 
 

What are the Challenges - Contractor Concerns 

Challenges: Repeated Lightning Damage 
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Cell Site Grounding Electrical Layout 

 

 

          

 

 

 

 

 

 

 

 

 

 
 

                     Shelter 

G
E

N OBS controller 

ATS 

¶Flash Head Cable Routing 

¶Alarm & 120v OBS Controller 
circuits 
¶AC Power Feeder 

What are the Challenges - Contractor Concerns 



Å Additional Bonding 
added from H-frame to 
tower ring. 

Å Additional bonding 
from H-frame to 
shelter ring. 

Å AC power SPD and 
OBS controller 
replaced. 

Å Alarm protection 
added. 

Å No more damage. 
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What are the Challenges - Contractor Concerns 

Challenges: Repeated Lightning Damage 



ÅSite located on Gulf Coast-Dauphin Island 

ÅVery busy site with weekend traffic and special events 

ÅSite had 3-4 hrs. battery reserve. 

ÅPhysical space limitations and multi-tenants made 
portable generator deployment difficult. 
ïCould not leave generator parked 

ÅCustomer wanted to provision standby generator. 

ÅLow Bid contractor awarded work. 

ÅGC from over 400 miles away, used sub from 
Oklahoma. 

ÅNo pre construction site walk 

 
36 Joe Pfau, QPI, PEG 2015 

Challenges: Raised Platform Generator Installation 

What are the Challenges - Contractor Concerns 



  

37 Joe Pfau, QPI, PEG 2015 

ÅCarrier reported Loss 
of Power. 

ÅCarrier Tech 
dispatched to site. 

ÅAfter they verified 
the outage, repair 
crew arrived at site 
<2 hours. 

Å  By then the site was 
off air. 

ÅGC was still working 
on their project with 
no attempt to get 
site back on the air. 

ÅPulled conductors 
out of meter socket 
 

 

What are the Challenges - Contractor Concerns 

Challenges: Standby Generator Installation 
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ÅContractor did 
not have a MOP.  
ÅContractor did 

NOT follow basic 
procedures to 
identify buried 
utilities. 
ÅContractor did 

NOT take any 
ownership to get 
site back on the 
air. 

What are the Challenges - Contractor Concerns 

Challenges: Standby Generator Installation 
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What are the Challenges - Contractor Concerns 

Challenges: Standby Generator Installation 



ÅEC installed 
electrical system 
with numerous 
NEC violations. 

ÅArticle 110 
Working Clearance 

ÅUnfused service 
disconnect.  

ÅAHJ accepted 
work and issued 
Certificate of 
Occupancy. 
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Challenges: AHJ Oversight 

ÅNEC Article 110 violations 

What are the Challenges - Contractor Concerns 



Å 2 hole strap for smaller conduit was used as 1 hole strap 

Å Service entrance (SE) strap was used in disconnect to keep ungrounded 
conductor secured. 

Å No bushing on steel nipple with ungrounded conductor digging into 
nipple wall. 

Å L ŘƻƴΩǘ ƳŀƪŜ ǘƘƛǎ ǎǘǳŦŦ ǳǇ ŦƻƭƪǎΦ 
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What are the Challenges - Contractor Concerns 

Challenges: AHJ Oversight 



ÅShelter 
disconnect wired 
with switched 
neutral. 
ÅGC upset that NEC 

violation was 
called out.  
ÅNo More work 

was awarded 
from the GC after 
calling them out. 
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What are the Challenges - Contractor Concerns 

Challenges: AHJ Oversight 



ÅMSC in FL has two gates, East 
and West side of the switch 
ÅNo tower, 2 services 
ÅNext to railroad tracks 
ÅPoE Intercom and gate 

controller damaged repetitively. 
ÅStations located inside and 

outside compound.  
ÅWhere trucks bring COWS, COLT 

into lot, upper and lower 
station required at each pole. 
Å8 stations total 
ÅNote bonding on bollards 
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What are the Challenges - Contractor Concerns 

Challenges: PoE  



ÅOutside access. 
ÅSeparate AC Power service drop 

installed to feed generators, 
/h²ΩǎΣ ŜǘŎΦ 
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What are the Challenges - Contractor Concerns 

Challenges: PoE  



ÅMSC electrical 
service fed by 
service lateral 
from pad mounted 
transformer. 
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What are the Challenges - Contractor Concerns 

Challenges: PoE  



ÅCable entry 
 

46 Joe Pfau, QPI, PEG 2015 

What are the Challenges - Contractor Concerns 

Challenges: PoE  



ÅView of East gate from MSC 
ÅNote lighting from MSC, gate controller fed from 2nd service  
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What are the Challenges - Contractor Concerns 

Challenges: PoE  



ÅThe problem 
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What are the Challenges - Contractor Concerns 

Challenges: PoE  



ÅThe solution 
  

 

49 Joe Pfau, QPI, PEG 2015 

What are the Challenges - Contractor Concerns 

Challenges: PoE  



ÅThe solution 
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What are the Challenges - Contractor Concerns 

Challenges: PoE  
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ÅAHJ issued CO 
without getting a 
final inspection. 
Å3 months after 

installation, the 
service disconnect 
burnt up. 
ÅDuring repairs, 

AHJ wanted to 
know why final 
inspection had not 
been called in. 

What are the Challenges - Contractor Concerns 

Challenges: AHJ Oversight 
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ÅHole blown 
through back of 
enclosure 

What are the Challenges - Contractor Concerns 

Challenges: AHJ Oversight 
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ÅGenerator would not 
carry building load. 
ÅGenerator would 
άƘǳƴǘέ ŀƴŘ ƭƛƎƘǘǎ 
would go on and off. 
ÅGenerator 

technician was 
unable to solve the 
problem. 
ÅDetermined issue 

occurred when 
rectifiers came 
online. 
 

 

What are the Challenges - Contractor Concerns 

Challenges: Rectifier & Standby Generator Conflict 
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ÅElected to use PQ 
analyzer for AC power 
monitoring. 
ÅMonitoring setup 

performed using a 
Dranetz 658 disturbance 
analyzer 
ÅChannel setup (1, 2, & 4) 

for voltage L-L, L-N, and 
a clamp-on CT on L-1. 
 

 

What are the Challenges - Contractor Concerns 

Challenges: Rectifier & Standby Generator Conflict 


