Tips for the Broadcast Engineer

Maintenance Thoughts
Highlights from Tips N Tricks
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e Tips, tricks and more stuff

That’s all.
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Tip #1 — Keep it Cool

Calculate transmitter heat load:

TPO/efficiency = power consumed *

Power consumed — TPO = waste heat (in watts)
Waste heat * 3.413 = BTU/hr

BTU/hr/12,000 = tons of AC required

Eg: 10kW/0.72 = 13.889 kW of power consumption
13.889 — 10kW) = 3888.9 watts wasted as heat
3888.9 * 3.413 = 13,273 BTU/hr
13,273/12,000 = 1.11 tons of air conditioning

* - allow for modulation in AM transmitters... multiplying by 1.25 will be close
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Tip #1 — Keep it Cool

e POSITIVE PRESSURE!

—More air into building than out of it
—Allow for transmitter airflow

e For example, transmitter requires 1500 CFM
— Bring 3000 CFM of filtered air into building
— Exhaust 2000 CFM

e|f you install louvres in ducting, you can cycle exhaust air
into room in winter for heating.
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Tip #1 — Keep it Cool

AIRFLOW DIRECTION IS CRITICAL!

[

TOP
VIEW

SIDE
VIEW

i
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Tip #2 — Keep It Clean

Air Filters should be changed on
a schedule, based on site
conditions.

Metal mesh filters can be washed
— make sure they are dry before
reinstalling!
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Tip #3 — Keep it Well Grounded

Buss bar for AC grounds

<i _Tied to station reference ground

_All primary equipment connected

Bulkhead ground for coax cables

_Best done where cables enter building

_Connected to station reference ground

_Keep ground leads as short as possible
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A Tx ground

7 AC ground

)

NV10LT,

Ferrite

Tower ground

Tower

Coax
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Tip #4 - Check Connections
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Tip #5 — Critter Proof
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Tip #6 — Use Ferrites

 Not a solution on their own

* |n addition to good
grounding and surge
protection, they can make
a difference.
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Tip #7 — Be Safe
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Tip #8 — Change Default Passwords!

Connected to

Please enter a username and password.
Authorizing ...

Error: Incorrect password/usemame
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Tip #9 — Use a VPN

Free or paid, will depend on requirement

— https://www.techradar.com/vpn/best-free-vpn

Connected
Canada~

Paid versions tend to be fairly cost
effective — 10.00/mo or less.

Offer a lot more features — more
servers, better service, no data
caps.

499 MB Remaining this month Upgrade
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https://www.techradar.com/vpn/best-free-vpn
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Tip #10b - Checklists

[O1Make a checklist of things to do
[ILike checking the generator
[O0Changing air filters

0 On both the transmitter

o And the air handling system

OOr testing the backup STL

OTick off items as they’re done to minimize
surprises
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Tip #11 - talk “manager”

e Cost of Ownership
e Purchase Cost + Cost of Operation

e Cost of Operation includes:
e Parts costs
e ENgineering Time/Costs
e Power Bill

e Remember “non-cost’ factors:

e Learning curve
e Pain of use
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Tip #12 — interface with others

GREAI'LAKES

B 7 B
R TTI Aaie

s MEDIA SHOW

GreatLakesMediaShow.com | #MABshow

- TLAB < HREMm

LOUISIANA ASSOCIATION OF BROADCASTERS £a

Radio Technology Forum

; ADVANCING THE ART AND SCIENCE OF PUBLIC RADIO ENGINEERING
THROUGH RESEARCH, EDUCATION, AND PUBLIC SERVICE

ey |l
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Tip #13 — backup, backup, backup!

e Full backup at least monthly
— Stored offsite
— Provides restore point

e Incremental backup daily
— Could be cloud based

=
ﬁaUtEI making digital broadcasting work



Tip #14 — Surge protectors

AC Power line protectors are a
must — and they MUST be
connected to your station
reference ground.
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Tip #15 - bond grounds

« Compression connections WILL get
loose over time

Wil be worse with stranded cable

* Exothermic bonds are longer lasting
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Tip #16 — upconverters bad!

e Repeated sample rate conversions degrade audio
— Especially upconverters
— Generate artifacts
— Degrade audio
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e Through the entire facility
— The actual level is not important

— Standardized levels make
troubleshooting easier

— Makes installing new equipment
simpler.
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Tip #18 — software updates!

e What we used to do with
bags of parts, we now do
with software updates.

e Pay attention to Release
Notes!

nautel

Latest Software

GV Series 4.4.1
Release Notes
Software downloads (FTP)

NV Series 4.4
Release Notes
Software downloads (FTP)

NVLT Series 4.6.1
Release Notes

- S
Sor are do iloads (F I FI
J0Ttware doOw Dgd=

VS5 Series 5.2
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Tip #19 — remote access

e Backup access
— What happens if primary link fails? i

¢ STL dies/backhoe fade £ -

— |s there a redundant method of J : H
control? o
e Wired line
e LTE data link
e Wi-Fi bridge

il_‘i

-
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Tip #20 — calculating breaker requirements

e First, RTM! Current draw provided in a lot of manuals

* TPO/efficiency in decimal (* mod index for AM) = power
consumption

* Power Consumption/phase to phase voltage = single phase current
draw... divide this by the square root of 3 for three phase

* Add 25% safety margin

* For 10kW @ 70% efficiency, with 240V 1-ph... 10,000/.7=14,285
e 14,285/240 = 59.5A, or 75A with safety margin
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Tip #21 - cleaning

e
—-——._-____-ﬁ"_m;:?_-sr{‘g

e Vacuum is
preferable to
compressed air

e Remove the dirt,
don’t relocate!
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Shannon-Hartley theorem

e Builds on the Nyquist
theorem (minimum sample
rate for any signal is twice
the maximum frequency).

e Effectively Nyquist for digital

nautel

Tip #22 — LTE interference

— — = — | —— e

5
(' = Bl 1 + —
ﬂgg( —I_N)

C= Channel capacity
B= Channel BW

S=signal power (average
over BW)

N= noise (average over BW)
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Tip #23 — IP security

Limit user access m— - B —

#What happened to your files?

an your files encrypted with RSA-2048 encryption, For more informaticon search in Google "RSA Encryption”™

#How to recover files?
.
Control Who Ca n erte Wh at to RSA is a asymmetric cryptographic algorithm, You need one key for encryption and one key for decryption
-

So vou need Private key to recover your files.
It's not possible to recover your files without privace key

#How to get private key?
Whe re You can get vour private key in 3 easy step:

Stepl: ¥ou must send us 1.7 ng

n8 To receive ALL Private Keys for ALL affected PC's.

: After you send us 1. » Leave a comment on our Site with this detail: Just write Your

" ~¥our Host neme is: WETSERVER
B re a k u p d OI I Ia I I lS i We will reply to your comment with & deczyption software, You should rua it on your affected

“Our Site Address:http://sqnhhé67winjb3géx.onion/2termiinated11223344/

- fewer users with high level B
access in each

"Host name™ in your comment

PC and all encrypted files will be recovered

For 211 PC's, Leave a comment on qur site with this detail:|just write "For All Affected BC's” in

(Blsc if you want pay for "all affected PC's" You can pay 6 Bitcoins to receive half of keys(randomly) and after you veris

f to receive ail
How To Access To Our Site

T access to our site you mnst install Tor

wser and enter our site URL in your tor browsen.
can download tor browser from https://www.torproject.org/download/download.html.en
more information please sear Goagle "How to access onion sites”

# Test Decryption #

]
Ke e p a I I eye O I l A Ct I Ve Check cur site, You can upload 2 encrypted files and we will decrypt vour files as demo.

If you are worry that you don't get your keys after you paid, You can get one key for free on you choise (except in
Also you can get some single key and if all single BTC taht you paid reached to all keys price you will get all ke

. . . Anyway be sure that you will get all your keys if you paid for them and we don't want damage our reliability
DI re Cto ry I n WI n d OWS With buying the first key you will find that we are honest.

#Where to buy Bitcoin

n etWO rkS We advice you to buy Bitcoin with Cash Deposit or WesternUnion From https://localbitcoins.com/ or httpa://coi:

1\ There are unused icons on your desktop

The desktop cleanup wizard can help you clean up your
desktop. Click this balloon to start the wizard.

cuments and Se.

- not everybody needs domain
admin access

https://www.kged.org/futureofyou/how-to-make-it-harder-for-malware-to-shut-you-down
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https://www.kqed.org/futureofyou/how-to-make-it-harder-for-malware-to-shut-you-down

e e
Tip #24 - site maintenance

* Fluid levels and changes
 Belts and filters
« (Check for leaks

* Fuel conditioning/treatment

- Battery check

Photo credit: www.cat.com
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T|p #25 — shortmg stubs

e Can help reduce stress
during transients

e Not difficult to build e —

WS Transmitter

e Account for velocity
factor

0.25{C/F) = VF

¥ 1
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Tip #27 - PPE

e ESR (EH in the U.S.) rated footwear can keep you alive if you come in contact with a
live circuit.

Vg ™ Electric Shock Resistant Boot /
ANTI-SHOCK Electric Shock Resistant
Footwear (ESR)
Boots [abeled "ESR" are
manufactured to protect you from
electric shock when warking near
electrical hazards. Testing
concluded the leakage current did
not exceed 1 mill ampere when
applying an 18,000 valt / BOHZ
electrical discharge to ground for
one continuous minute.
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Tip #28 — Too much humidity bad!

e An oversized air
conditioner may not
remove enough
humidity from the air

e Can cause
condensation in
equipment

PR

TN

naucel
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Tip #29 — D connectors

e Slimline breakouts easier
than soldering

e In U.S. available from
Winford Engineering

e www.winfordeng.com

N
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http://www.winfordeng.com/
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ip #30 — RF Toolkit

http://support.nautel.com/rf-
toolkit/radio-coverage-tool/

Lowmde 36152615° [Laomde  36132809° |

123w |Growdelevation  1300m

Ensure groundcover is |
Ao 31N 250MG° [Acwun

turned on when doing
a path plot.
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http://support.nautel.com/rf-toolkit/radio-coverage-tool/
http://support.nautel.com/rf-toolkit/radio-coverage-tool/

Online Information

nautel

Webinars

https://www.nautel.com/resources/webinars/ QFN S M / &
A S

Et?;; 7;wv\\/’v?/\\/, ﬁ:ub’:ee I‘.Aclzzlr?l%egwslette rs/ T U E S D AY

https://www.nautel.com/resources/webinars

YouTube
http://www.youtube.com/user/Nautell td
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https://www.nautel.com/resources/webinars/
http://www.youtube.com/user/NautelLtd
https://www.nautel.com/newsletters/
https://www.nautel.com/resources/webinars

THANK YOU!

AM/FM Radio Transmitters
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