Part 2. TThe  Cantinuing .Challengesfor the
ContractorWorking on/dier b Carriern/CelSite
How to znsurecyoudStay o thie Air
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What are ithecChallengeontractorcConcerns

A young graduate asked a retired engineer how he became so successful.
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To Which The Engineer Replied: Wrong Decisions.
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What are ithecChallengeontractorcConcerns

A Overview From 2014
| Contractor values
I Tier 1Carrier values
Dangers of low bid
Dangers of undefined Scope of Work
" What defines a healthy relationship?
A Case studies of contractor and carrier

fallure to define objectives and follow
through

I Is there a solution?
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What are itheChallengeontractorcConcerns

Carrier Prerequisites

A Communication

A Accurate (if any) drawings Standards
I Provided and understood

A Ownership
A Training

T Not done!

A Safety

T Realistic schedule

A Dedicated Time & Project Oversight
A Execute
A = Values
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What are itheChallengeontractorcConcerns

A With price becoming the main constraint in maintaining
reliable network infrastructure, how does the carrier
retain qualified vendors?

I Vendors are forced to reduce pricing, decrease margins
A More contractors OoW, local markets reduced expense budgets

A How then do vendors retain qualified technicians to
support the carriers?
I Costs of benefitssalary-operational overhead

A What prevents repetitive callbacks for the same
problem?
I Find Personnel that want a Career vs. Job

I Contractor Documented Training
I Invest in peoplelndividual Ownership

QuALiTy Powen, inc



What are itheChallengeontractorcConcerns

A How do oversights by the AHJ affect projects,
equipment operation, network operations?

The customemwants to know:

A Why the project isdelayed.
A 1s it going to costnore money with changerders?

A Why does the issue matter?
A When the AHJ overlooks a code or standard
requirement, who is responsible for making

corrections?

I The GC does not want to hear about it.
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What are itheChallengeontractorcConcerns

7

Challenged 2 Y iU N} OG0 2 NJ LISNA LISO|i A @
A Work Scheduling

I Conflicts with multiple contractors at one sitflTP
A Ground work delayed because of tower crew or vigersa

A Suppliers?

I Telco provided materials
A Purchase Orders not processed
A Delays in ship dates
A Faulty equipment

I Contractor supplied materials
A Fiscal strength of contractor

A Carrier Field Technicians

I Are technicians causing problems with work?
A Operational Micremanagement. Are techs afraid to make decisions?
A OperationalMicro-management. Do techs try to run the job?
A s apathy an issue? Allowing shoddy work to pass.
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What are itheChallengeontractor(Concerns

ContractorChallengegCarrier Perspective

1. Thecustomer is always right, even if they are
wrong.
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What are itheChallengeontractorcConcerns

Contractor Challenge€arrier Perspective

2. Correcdocumentation (provided by
Construction Enginear Project Manager):
i At SA0 (GKS R20dzySyal daazy LN
accurate.
I Thisis primarily dudo:
A ENG/PMnot properly updating files
A Updating files withira timespan.

A Multiple ENG/PM working differentrojectsat
the samelocation.
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What are itheChallengeontractorcConcerns

3. Standards:

I Generallythere are basic nationwide standards
detailing aminimum.

I Eachregion or area may build upon these
standards.

I Contractors maypecomeaccustomed to the
standards of a given region.

I Then, if they begin to dwork for anotherregion,
they may encounter a toughgmore stringent
enforcement of standardeequiring additional
manpower, time and costs
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What are itheChallengeontractorcConcerns

Contractor Challenge€arrier Perspective

4. Licensing:
I Can differ from state to state or county to county.

I Issues with planning vs. inspectidapartments
A Zoning required 5 sets of drawings
A Only to find out it was not required

I Landlords
I TowerOwnersDelays in NTP
I Environmental
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What are ithecChallengeContractor(Conecerns

Contractor Challenge€arrier Perspective
4.Licensing:
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What are itheChallengeontractor(Concerns

Challenges: Easement Delays
4. Licensing:

Easement: Real Estate said gas service was available
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What are ithecChallengeContractor(Conecerns

Challenges: Easement Delays
4. Licensing:

Easement Only to find out that NG was not available

N
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What are itheChallengeontractorcConcerns

Contractor Challenge€arrier Perspective
pd bSé D/ Qay

ibSég D/ Qa OFlYy FTAYR AU OSNE
AY (UKS R22NX¥ YR 2yO0S AyaAa
scrutinized or put under the microscope.

i ¢KAAa Aa fINAHSf&é RdzS (2 9bC
have worked a very long time in the area and are
familiar with standards and ENG/PM teams.
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What are itheChallengeontractorcConcerns

cd [20IffR/OQE DI QNaY
I With bidding standards and Fair Labor standards,

itishardfornosf 2 Ol f D/ Qa 02 02 Y LJS
gAUK f201f D/ Qao

T® az2NB D/ Qa UKFyYy | NBIA
I Thisis a constant problem. Everyone wants to give
all a chance but can be limited by the number of
D/ Qa | LILWINPYSR F2NJ O2y G NI Ol
I There may be morthan a dozen different tower
companieghat can be sourcetbr projectwork
with another dozen trying to get their foot in the
door.
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What are itheChallengeontractorcConcerns

Contractor Challenge€arrier Perspective

8. Technology:

I Paradigmnshifts occur regularly in the wireless
business.
i Keepingd/ Q& UGN AYSR 2y yS¢é 0S
A Forexample, 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.

Alnthe past year fiber has become the standard
with new hightech testing procedures.
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What are itheChallengeontractorcConcerns

9. Cost of new technology:

I D/ @xsaally provide their own tegquipment
(usuallyspecified by ENG/PM) requiring higtists
pertest set (530Kk).

i Iny2ad OFasSa D/ Qa | N5 NI dzA
different pieces of test equipment to test for8
different items. If acontractor has-6 teams then
the amount of test equipment needed increases

I These costs are updyy the GC with no guarantee
of ROl

A 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 itheChallengeontractorcConcerns

10. Fast paced:

I Thewireless business moves very quickly to
deliver the latest technology and latest bandwidth
demand to customers.
i ThisNBIljdzA NBa D/ Qa 02 ¢2NJ | d
I Inmany cases a standard AWedification (ex: to
add AWS carriers to a cell site) requires a GC to

completethe project within3-5 days, testing
iIncluded

I There Is a strong temptation to take shortcuts.
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What are the ChallengeContractorcConecerns

Safety-Contractor and Carrier Responsibilities

CONTRACTOR CARRIER
A Not having the right tools A Not maintaining infrastructure
A Taking Shortcuts A Equipment locations
A Safety is compromised A Safety is compromised
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What are itheChallengeontractor(Concerns

Challenges: Issues Both Carrier and Contractor Faces

AFirst meeting the Contractor
says yes to everything

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

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

ASometimes it is difficult to prove g,
0KS A&Clkdzf € | A Ameicm U
to request a change order. |
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What are itheChallengeontractorcConcerns

SOME CASE STUDIES
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What are itheChallengeontractor(Concerns

| KFtfSy3asay [/ 2yiNFOG2NI a9y
WHAT??? WHY?7?7

AHow does Telco
Insure contractor
has read and
understands
standards and
work guidelines?

AHow are field
modifications
reported back to
Carrier?
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What are ithecChallengeContractor(Conecerns

Challenges: Contractor Shortcuts

Al2g R2Sa ¢Sf O2
designs meet the objectives?

AAn example of contractor not
being prepared

AAn example of a contractor
not caring.

A dzi | SéX
AThey were low bid
ACheck list anyone?

QuatiTy Powen, inc Joe Pfau, QPI, PEG 2015
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What are the ChallengeContractorcConecerns

Challenges: Issues Contractor Faces

AHow does the
Telco ensure
project has been
completed
properly (joint
acceptance
Inspection)?

A No Construction or |
Project Manager from g
Telco visited site

A In this case, the rack
makes a nice wall
hanger, good luck
servicing plant LV
contactor

BUﬁlIWOlUEH.((l))ﬂC Joe Pfau, QPI, PEG 2015




What are itheChallengeontractor(Concerns

Challenges: Issues Contractor Faces
FUEL PIPE SIZING

A When equipment
manufacturer does
not understand its
own documentation

A Manufacturer
representative
RSYI yRSR
be run from meter
pressure regulator
to generator
regulator.

A Did not understand
pressure vs. water
column

QuALiTY PoweR, inc

TABLE 4

Natural Gas (Table values are maximum pipe run In feet.)

Joe Pfau, QPI, PEG 2015

Pipe Size {in}
W | o R - L) r 25" y
8 55 200 B0
10 bl 85 m B0
1314 10 50 M5 M5
16-17 41 180 423
| 2 130 305 43
1 15 15 260 Tag
25 10 s 220 Tin
I B 203 5452
2 60 W s
315 kL B 370 M3
4 25 7 315 T80
] 15 & 260 50
4 1| 230 ]
0 3 220 50
B0 ¥ 143 350 1183
0 3 13 3 710
B0 b5 183 630
100 4 140 460
130 50 215
150 £ 150
LP Vapor (LPV) (Table values are maximum pipe run In feet.)
Pipe Size {in}
W | £ 1E 1F r 25 ¥
8 165 570
10 0 235 1000

LP
LPG: 8.55 fi¥lb., 4.4 lbsfgal,, 2500 baufft’
LPG: 363 =1ga

Natural Gas

1 cubic foat = 1,000 BTU

1 therm = 100,000 BTU

(Gas consumgtion = 13,000-16,000 BTU per ke

Pressure

1 inch mercury = 13.64 inches water column

1 inch Waser Columa = 0036 ps

5-14 inches water columa = 0.18 psi to 0.50 ps

Mate;

- Pipe sizing is based on 0.3" HoQ pressure drop.

3izing incledes a nominal Aumksr
g

o
- Please venfy adequate service and meter sizing.
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What are ithecChallengeContractor(Conecerns

Challenges: Repeated Lightning Damage

A (X) = Sitavasbuilt.

A At time of our
iInvolvement, there i
were no known records &
of the installed
grounding architecture. |

A ACService and
controller installed on
H-Frame

A Alarm from SPQoes to
the OBS (Obstruction
Lighting) controller,
they sharesame multt
conductor fromH-
frame to shelter

i 28
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What are itheChallengeontractorcConcerns

Cell Site GroundingElectrical Layout

...............
---------------------------------------------------------------------------------------------------------------------------

1 Flash Head Cable Routing—
9 Alarm &120v OBS Controller

circuits ”
\
1 AC Power Feeder AN
/O .
V4 \
U4 \
U4 \
U4 \
U4 \
V4 \
’ \ lllllllllllllllllllllllllll
V4 \
U4 \
II \
,I \\
ATS / \
U4

——————————————————————————

Shelter OBS controlle

 mmm— et
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What are ithecChallengeContractor(Conecerns

Challenges: Repeated Lightning Damage

A Cellular equipment, ‘=== —
AC SPD and OBS e
controller suffered
|ightning damage in
first year.

A AC Power SPD
Upgrade Solution
was chosen. SRR

A Additional e =T
grounding, alarm
protection, and OBS
lighting protection :
was not chosen.

Joe Pfau, QPI, PEG 2015
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What are the ChallengeContractorcConecerns

Challenges: Repeated Lightning Damage

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

A Tower light SPD
Installed.

A Additional bonding
and alarm SPD not
chosen.

A Note: Shield of
cable bonded to
SPD module and
2AWG SBTC going
buried ring

Bumlwowm“lh C Joe Pfau, QPI, PEG 2015
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What are theChallengeontractorc(Concerns

Challenges: Repeated Lightning Damage

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

A OBS SPD not damaged

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

QuatiTy Powen, inc Joe Pfau, QPI, PEG 2015
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What are the ChallengeContractorcConecerns

Challenges: Repeated Lightning Damage

OBSALARMVAPORIZED ARGONGATHEPOST

§FN .
. -~ v : , »‘.‘ X .
» 3 G 4
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What are itheChallengeontractorcConcerns

Cell Site GroundingElectrical Layout

B R R RN NN R R RN N R R R R R E R R AN N NN A NN NN RN AN AN NN NN AN ENER AN EAERRANEEEREAEEEEERREEAARERREAAEERR N

1 Flash Head Cable Routing—
9 Alarm &120v OBS Controller

circuits
9 AC Power Feeder

................. \--................................D..?
= Shelter
L
O
A SN

e emss s s s EsEs s s s R R R EE s R R EEEEEEEEEEEEEEEEEEE R EEEEEEEEEEEEEEEEEEEEEEEEEsEEEEEEEEsEsEsEsEsEEsssEsEsEssssssssssnsnenty
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What are itheChallengeontractorcConcerns

Challenges: Repeated nghtnlng Damage

A Additional Bonding
added from Hframe to
tower ring.

A Additional bonding
from Hframe to
shelter ring.

A ACpower SPD and
OBS controller
replaced.

A Alarm protection
added.

A No more damage.

il
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What are itheChallengeontractorcConcerns

Challenges: Raised Platform Generator Installation

A Sitelocated onGulf CoastDauphin Island
A Very busy site with weekend traffic and special events
A Site had 34 hrs. battery reserve

A Physical space limitations and multénants made
portable generator deployment difficult.
I Could not leave generator parked

A Customer wanted to provision standby generator.
A Low Bid contractor awarded work.

A GC from over 400 miles away, used sub from
Oklahoma.

A No pre construction site walk

QuatiTy Powen, inc Joe Pfau, QPI, PEG 2015
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What are ithecChallengeContractor(Conecerns

Challenges: Standby Generator Installation

SOCO Mtr # 4874629
s || O
*1N124P014874629 *

A Carrier reported Loss
of Power.

A Carrier Tech
dispatched to site.

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

A By then the site was
off air.

A GC was stilorking
on their project with
no attempt to get
site back on the air.

A Pulled conductors
out of meter socket

~— CL200 240V 3W 60Hz =
LCON' £M 25 Kh 1.0 TA 30a SEMsus
TYPE iSA2 889374 /
W S Meter
*26644732% ‘vt

05/10

Quatity PUlUER,«iDnC Joe Pfau, QPI, PEG 2015
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What are the ChallengeContractorcConecerns

Challenges: Standby Generator Installatlon

A Contractor did
not have a MOP.

A Contractordid
NOTfollow basic
procedures to
identify buried
utilities.

A Contractor did
NOTtake any
ownership to get
site back on the
air.

QuALiTY PoweR, inc Joe Pfau, QPI, PEG 2015
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What are ithecChallengeContractor(Conecerns

Challenges: Standby Generator Installation

Quatity POUJER,«V[]C Joe Pfau, QPI, PEG 2015
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What are the ChallengeContractorcConecerns

Challenges: AHJ Oversight

A EC installed
electrical system
with numerous
NEC violations.

A Article 110
Working Clearanceg

A Unfusedservice
disconnect.

A AHJ accepted
work and issued
Certificate of
Occupancy.

UHLIWPUUJER,(I)HC Joe Pfau, QPI, PEG 2015
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What are the ChallengeContractorcConecerns

Challenges: AHJ Oversight
R S
.

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

A Service entrance (SE) strap was used in disconnect to keep ungroun:ed
conductor secured.

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

AL R2y Q0O YI1S GKAA alddzZFF dzLJ F2t1ao
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What are ithecChallengeContractor(Conecerns

Challenges: AHJ Over3|ght

AShelter .
disconnect wired =
with switched ‘
neutral. -

AGC upset that NE!
violation was
called out.

ANo More work
was awarded

from the GC after
calling them out.

Quatity POWER,«iDﬂC Joe Pfau, QPI, PEG 2015
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What are itheChallengeontractorcConcerns

Challenges: PoE

AMSC in FL has two gates, East
and West side of the switch

ANo tower, 2 services

ANext to railroad tracks

APOE Intercom and gate
controller damaged repetitively.

A Stations located inside and
outside compound |

AWhere trucks bring COWS, COLT
into lot, upper and lower
station required at each pole.

A8 stationstotal

ANote bonding on bollards

QuatiTy Powen, inc Joe Pfau, QPI, PEG 2015
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What are ithecChallengeContractor(Conecerns

Challenges: PoE

AOutside access.

A Separate AC Power service drop
Installed to feed generators,
/ h2 Qasz Su0o

Quatity POlUER,«i»ﬂC Joe Pfau, QPI, PEG 2015
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What are the ChallengeContractorcConecerns

Challenges: PoE

AMSC electrical
service fed by
service |ateral
from pad mounted
transformer.

y

UHLIWPUUJER,(I)HC Joe Pfau, QPI, PEG 2015

45



What are the ChallengeContractorcConecerns

Challenges: PoE
ACable entry

QUALITY PoweR, inc Joe Pfau, QPI, PEG 2015 46



What are itheChallengeontractor(Concerns

Challenges: PoE

AView of East gate from MSC
A Note lighting from MSC, gate controller fed from®service

QuatiTy Powen, inc Joe Pfau, QPI, PEG 2015
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What are ithe Challengeontractor(Concerns

Challenges: PoE
AThe problem

(o)
u H,(l)ﬂ Joe Pfau, QPI, PEG 2015
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What are itheChallengeontractorcConcerns

Challenges: PoE
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What are theChallengeontractorc(Concerns

Challenges: PoE

AThe solution

QuatiTy Powen, inc Joe Pfau, QPI, PEG 2015
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What are itheChallengeontractorcConcerns

Challenges: AHJ Oversight

AAHJ issued CO
without getting a
final inspection.

A3 months after
Installation, the
service disconnect
burnt up.

ADuring repairs,
AHJ wanted to
know why final
Inspection had not
been called in.

QuatiTy Powen, inc Joe Pfau, QPI, PEG 2015
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What are ithecChallengeContractor(Conecerns

AHole blown
through back of
enclosure

! .
QuatiTy Powen, inc Joe Pfau, QPI, PEG 2015
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What are itheChallengeontractorcConcerns

Challenges: Rectifier & Standby Generator Conflict

A Generator would not I T Y/ TS /NS

o sars e Y

A Generator would
G Kdzy 1 ¢ | Yy aTPACK Power System
would go on and Off. sl

A Generator Iy s
technician was — 4
unable to solve the
problem.

A Determined issue
occurred when
rectifiers came

online.
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What are itheChallengeontractorcConcerns

Challenges: Rectifier & Standby Generator Conflict

A Elected to use PQ
analyzer for AC power
monitoring.

A Monitoring setup
performed using a
Dranetz 658 disturbance
analyzer

A Channel setup (1, 2, & 4)
for voltage L-L, =N, and
a clampon CT on 1.
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