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HFC Powering Calculator

User Guide

General information

HFC Powering Calculator is the Microsoft Excel 2007 Macro-Enabled Workbook.
The program is based on VBA and uses ActiveX controls.

Before you start using the tool please verify that macro and ActiveX controls are enabled on your Excel (at
least for the current session):
a) Change macro security settings
You can access the Trust Center in the Excel Options dialog box. Click the Microsoft Office Button
, and then click Excel Options. i;;;}/de Trust Center category, click Trust Center Settings, and then click the
Macro Settings category.
See Fig. 1
b) Enable ActiveX controls
You can access the Trust Center in the Excel Options dialog box. Click the Microsoft Office Button
, and then click Excel Options. | mj/ e Trust Center category, click Trust Center Settings, and then click the
ActiveX Settings category. -
See Fig. 2

In both cases you have to decide which security option you prefer.

To learn more in depth the security issues related to macro and ActiveX use Excel Help:
Press F1 and paste the following phrases in the Search Window:

e Enable macros in Office documents

e Change macro security settings in Excel

e Enable ActiveX controls in Office documents

e Enable or disable security alerts on the Message Bar
SAFECOM LTD Hanoff St (P.O 132) Herut
Tel 972_9O_7068032 Herut Israecl 40691

Fax 972-O0-70683033 E-mail: david@safecom.tv



SAFEC®M

WWW.SAFECOM.TV

P 1 i i el
»SAFEC®M HF NG CALCULATOI -
Turn On WWW.SAFECOM.TV Copyr;ght@ 2010 Safecom LTD. Free evaluation software L
Ps
Expand Beset
Turm On/Off Tum On/Off Network Network
PEL PEII Model Model
Tum On/Off Tum On/Off Hide Urmised
PRI PRIV Elamante Show All
Excel Options . " " - L ?
Popular
Help keep your documents safe and your computer secure and healthy.

Formulas
Pracfing Protecting your privacy
Save Microsoft cares about your privacy. For more information about how Microsoft Office Excel helps to protect your privacy,

please see the privacy statements,
Advanced ’ . i

Show the Microsaft Office Fucel privacy statement
Customize Microsaoft Office Online privacy statement
Customer Experience Improvement Program

Add-Ins

CTrust Cefter Security & more

Besaurces Learn more about protecting your privacy and security from Micrasoft Office Online,

Microsoft Trustworthy Computing

Microsoft Office Excel Trust Center

The Trust Center contains security and privacy settings, These settings help keep your computer
secure, We recommend that you do not change these settings.

- B
Trust Center M

Trusted Publishers

Macro Settings

Trusted Locations 8 X .
For macros in documents not in a trusted location:

Add-ins () Disable all macros without notification
¢ Disable all macros with notification

ActiveX Settings =
(1 Disable all macros except digitally signed macros

;mwﬁeﬂmg‘r ;] @ Enable all macros (not recommended: potentially dangerous code can run)

Message Bar Developer Macro Settings

Ext: | Content
i it |:| Trust access to the VEA project object model

Privacy Options

I Trust Center Settings...

Fig.1 Enabling macro via Trust center

SAFECOM LT1D Hanoff St (P.O 132) Herut
Tel 972-9-7968032 Herut  Israel 40691

Fax 972-9-7968033 E-mail: david@safecom.tv




SAFEC®M

WWW.SAFECOM.TV

-2-

»SAFEC®M

ERING CALCULATOR

HFCPO

Tum On WWW.SAFECOM.TV Copyright ® 2010 Safecom LTD. Free evaluation software
PS
Expand Reset
Turn On/Off Tum On/Off Network Network
PEL FEIN Model Model
Turm On/Off Tum On/Off Hide Umised
PEIL PEIV R Show All
Excel Options . . " - N P
Popular
Help keep your documents safe and your computer secure and healthy.
Formulas
Proofing Protecting your privacy
Save Microsoft cares about your privacy. For more information about how Microsoft Office Excel helps to protect your privacy,
please see the privacy statements,
Advanced s : :
Show the Microsoft Office Excel privacy statement
Customize Microsoft Office Online privacy statement
Customer Experience Improvement Program
Add-Ins
“Trust Center ~— Security & more
Resaurces Learn more about protecting your privacy and security from Microsoft Office Online,
Microsoft Trustworthy Computing
Microsoft Office Excel Trust Center
The Trust Center contains security and privacy settings. These settings help keep your computer 5
secure. We recommend that you do not change these settings, Trust Center Settings..,
P @ B
Trust Center uﬁ

SAFECOM LTD
Tel 972-9-7968032
Fax 972-9-7968033

Trusted Publishers
Trusted Locations
Add-ins
ActiveX Settings
Macro Settings
Message Bar
External Content

Privacy Options

ActiveX Settings for all Office Applications

Far ActiveX controls in documents not in a trusted location:

Disable all controls without notification

! Prompt me before enabling Unsafe for Initialization (UFT) controls with
additional restrictions and Safe for Initialization [SFI) controls with minimal
restrictions

1 Prompt me before enabling all controls with minimal restrictions

@ Enable all controls withaut restrictions and without prompting (not
recommended; potentially dangerous controls can run)

D Safe mode [helps limit the control's access to your computer)

] ’ Cancel

1[ Cancel ] [ 9k

Fig.2 Enabling ActiveX via Trust center
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Program function

HFC Powering Calculator is designed for power calculations in cable networks.

The Network Model includes:
e Power source (AC power supply);
e Power consuming active components (Optical Nodes, RF amplifiers etc.);
e “Tree” structured cable system (coaxial cables or power wires) connecting power source to the
active components.

The following parameters serve as inputs for calculations:

e Power source output voltage (Volts AC, RMS);
Power supply current capability (Amperes, RMS)
Power consumption of the active component (W) at nominal input voltage level;
Minimal allowed voltage at the input of the active component (Volts AC, RMS);
Cable loop resistance (Ohm/km);
Length of the cable span between two adjacent points (meters or feet);

The following parameters are calculated:

e Voltage levels at the inputs of each active component;
Voltage levels at the splitting points;
Current values consumed by every active component;
Overall currents at the critical sections;
Power source current load;
Power source actual power load for different power supplies.

Special features:

The Calculator can now handle Safecom’ patent pending Power Booster, a device that
compensates the voltage drop over coax cable, enables to utilize the DPS technology between
remote locations and to solve “low voltage” problems for plant expansions of the existing networks
avoiding addition of the new power sites. Designer can seamlessly locate Power Booster at different
points in the cable system and choose the optimal location using this special feature.
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Program Main Window description (Worksheet “Control”)

The central element of the main Window is a Network Model consisting of power source (PS),
main cable run having four splitting points and eight branches, each one of them includes six power
consuming locations separated by the cable spans. Each branch has its label like Net11, Net12, Net21 and
so forth up to Net42. Note that there are worksheets of the same names in the workbook. The Network
Model may be expanded by adding new branches (described later in the User Guide).

Buttons
In the upper part of the window nine buttons are located. See Fig. 3

|
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i

Turm COn WWW . SAFECOM.TV
P Expand Reset
Tutn OnfOfF | Tuen OndOfF M etwotk Metwotk
FH FEID Model M odel
Turn OnfOfF Turn OnfOff Hide UTrmased
PEII PRIV Eiamirka Show All

Five buttons run the calculation process:
e  “Turn On PS” button to calculate the Network without Power Booster;
e Four buttons Turn On/Off PBx to run Power Boosters located before each of the splitting points.
The following combinations of the Power Boosters are allowed:

Power Booster |

Power Booster Il

Power Booster Il

Power Booster IV

Cascaded Power Booster | + Power Booster |V

Cascaded Power Booster | + Power Booster Il

Cascaded Power Booster Il + Power Booster IV
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The present state of each booster is indicated by the appropriate LED: Grey LED for the state “OFF”
and Green LED for the state “ON”.

The program provides friendly interface for choosing desired combination of boosters relying on the
present state. See Fig.4

rig.4 Power Booster states

For example, if all boosters are “OFF” pressing each button will switch “ON” the appropriate booster.

If only booster IV is “ON” and you press the button of the booster Il the dialog will pop-up prompting
for desired action, and so forth. See Fig.5

Choose Option

Choose one of two
options

Cascade Boosters Booster I ol
I and III f

Power Booster related information appears when it is relevant to the right of the buttons panel. See Fig.6

PB LocationI
Vin | Vout
47.5V| 62.7V
ILin I out

Fig.| 13A | 9.6A |fo

Gain 1.32
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Four buttons panel to the right of the run buttons includes:

¢ “Hide Unused Elements”

e  “Show All”
When preparing specific network layout all elements must be visible to insert data (“Show All”)
When the network layout is set you can hide unused controls for comfortable viewing.

e “Reset Network Model”
Use this option when you want to clear out all elements and start new network layout from scratch.

e “Expand Network Model”

The base Network Model covers only limited scope of network topologies.
The “Expand Network Model” feature presents remarkable capability to overcome this limitation
substantially.
How it works. When you press the button the dialog box opens prompting to choose a network branch
you want to expand. See Fig. 7

Choose Branch to Add to

Expand Model by
adding branches

Choose Base

Branch | Net31 j

Click here to create new branch

Eraze al added
branches

Close window

Fig.7 “Add branch” dialog
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Press “Click here to create new branch”.
If for example you added a new branch to the base branch Net31 the new empty branch is virtually added
to this one starting from the big black point appearing to the left of the first branch element.

The new Worksheet Nett11(2) is automatically created and activated so that you may set data for the

new branch. If no data is set the Network Model will be handled as if no branch has been added. After
setting data return to the Main Window (Worksheet “Control”). See Fig.8

User added Branch Net31 (2)

| cable j v| cable j v| cable j vl cable ;' vl cahle j v| cahle j b 4
u|& D|& |J|L\ u|fi\ u|‘/—\ u|[—\ 9.4
0] 1oad ~|[ o[ 1oad ~][ o[ 1oad ~I[ o[ 1cad ~|[ o[ 1oad ~][ 0] ioad ~|

Main Branch Net31

60
1

W 4 » b | Het31(2) - Control “AUXZ ~Netd2 Netdl  ‘Net32 ~‘Net31 ~Net2? ~Wetdl - ‘Net1? ~‘Netil ~AUX “specdil__
Ready ﬂ

Fig.8 Added Worksheet

You may add any number of branches to any base branch in this manner.

Additional branches are not displayed on the main program window (Worksheet “Control”) though they
are being handled by the program as the integral part of the Network Model. When any calculation is
completed successfully you may look over appropriate added Worksheets to view the level of AC Voltage
at the inputs of the last active element in the branch cascade(appears to the right of the last drawn
element — 59.4V as shown on the above picture).

Important Note! It is strictly prohibited to delete worksheets using standard Excel procedure.
Deleting any worksheet causes the program to stop functioning. If in any case it happened you are
advised to exit Excel immediately without saving the changes in the Workbook, and then run the
application again.
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However all added branches may be seamlessly erased from the Network Model programmatically by
pressing the button “Erase all added branches”. In case you want to erase only selected branch/es
without affecting other added ones you may just cancel all its/their elements, i.e. put “cable” for all cable
types and “load” for all active devices (see section Controls below)

e “Reset Network Model” button

Expand Reset
Hetwork Metwork
Model Model
Hide Umised
Elements Showr Al

You are going to

ERASE

ALL NETWORK
ELEMENTS!!!

Are you sure?

Yes No

Fig.9 “Reset Network Model” dialog

Use it only if you are intending to start a new Network Model from scratch. See Fig.9
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Controls

e Choose from the pop-down list of the “load” control the type of the active component to place in
the specific location;

1
e “Number” control : aside to each “load” control ] I:I In ad ¥ I

there is a small rectangle where a number of
loads of the chosen type must be set(this number may be set to any value including zero and

fractions);
e Choose from the pop-down list of the “cable” control the o

type of the cable for the specific cable span; Cd I:Il E 1\:
e  “Length” control : below each “cable” control there isa ll"'- 0 -'i

small rectangle where the length of the cable span of the
chosen type must be set;

e “Length Unit” control allows to choose meters (“m”) or feet (“ft”) I'I
depending on measuring system used; Choose

Length Unit

m -

e Power source “Output Voltage” control allows to set the PS

appropriate parameter for the power supply.

66V

It is recommended to prepare a schematic diagram of the Network that you want to calculate before
you start using the program. We'll take the diagram shown in Fig.10 as an example. The work starts
with analyzing the map diagram in order to designate devices of the real network to the certain
elements of the certain branch of the Network Model. Encircled numbers 11, 12 etc. correspond to
the appropriate branches Netl11, Net12 and so on.

Basic operation
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Fig.10 Real Network Schematic Diagram
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1. The cable span between PS and the first splitting point we’ll reserve for DPS backup calculation
and set it meanwhile to “0”. For backup calculation this span will be set to 600m of cable QR-860 (
the blue line marked QR8-600m connected to the DPS on the map) See Fig.11

Qm— WSAF

h : . TurniOn WV S 2
. 3

cable - PS actual power
T-Former: 637 W
Ferro: 683 W

66V
0 2.2A

cable ~ 66V
oy ===
] 1A

Fig.11 Backup span set to zero

2. Choose the trunk MB254 and line extenders C, D and E for the branch Net42. Set the active
elements and cable spans as shown in the Fig.12

e 66V | cable *1\7 OR%D*]W OR540v|-Ey ORSemvlv cabla v]v cabla *1"{? Met42
29A [0 A @ [A  |A[ 1 AT g |[AT o |8 48V
1] TNA [ 1T Ex =l 1] eEx =l 1] LEX = 0] 1oad =1 0] load ~|

eyt ——~ |
A e f
_ n"%_ _a _."ﬂ(“ _ |

.
- MB=z04 Y )

g BT T )
r-r'j',_'_,__ﬂ'.1_$__lff'_______ b
] T l"l:! e —_—

Fig.12 Branch Net42
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3. Designate the line extenders H and F for the branch Net41. Set the branch data as shown in the

Fig.13

66V oRmDv]w@r OREAD*IW cable vjw cable v]-@ cabla vlq@y cable viv@- Metd1

SAFECOM LTD
Tel 972-9-7968032
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Fig.13 Branch Net41
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Set branches Net31 and Net32 as shown in the Fig.14. Note that we “relocated” the line extender
L 65m backward, close to the line extender N since we have no splitting point along the branch.
However this amendment is acceptable because the difference in current consumption between
two locations for one line extender is evaluated as 0.3% (or 15mA) only and has negligible impact
on the overall result.

66V OR%nvjtg cmanv|§7 cmmnngy cmanv|§? cable 'IT? cable 'ITF Mets2
2 6A a0 | L 74 |4 51 |4 55 |4 o | & 0 |4 593V
1 LEx -l 2l ex =] 1] Lex <)l 1| Lex -]l o ead ]| o] 1cad -]

-® 66V ORE-LHZI*]‘Qr cable *lv cable Tlv cable *Iv cable T]v@r cable *lv MNet3l
058 [ 30 & o A o A o (AT 5 AT o & 654V
1] LEX =l o] 1oad =]l o] 1oad ~|| 0] 1ead ~|| o] lead ~][ 0] load -]

MB254 Y ).
s R e e e el
L . - __1H |
"":'.‘_l I.. i
i} [
M I
g
4 .
M & _.-i' p
$I
b{af .
ey
oy

Fig.14 Branches Net32 and Net31
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5. Branches Netl1 through Net22 are arranged in the same manner (see Fig.15)

165'2\, OREEDTlW cable 'lv cable *]W cable *] cable *]W cable v|ﬁ- MNetz1
0.5A B | & (A o A [AT o0 & 649V

216 0 0 0
1] LEX =] o] 1oad ~]| 0] 1ead ~I| 0] 1oad =] o] load -1 0] load -]

® 64.8V OR%DT'W ORSCID*IW cable T]W | cable :—]W | cable LJW | cable _*J'@' MNetlz
1A e | e |& 0 |4 o |4 g |4& 0o |2 644V
1] LEx ]| 1] Lex =] 0l 1ead ~|| 0] 1ead ~]| 0] 1ead =] 0 load =]

- 64.8V | ors40 T| L QRS0 ~ | 7 cahle *] b cakle *] WV rahle *] L cable = I v MNetll
1A 2 |A] 7 |A 0 |A o | A g |4 o |8 643V
1] LEX ]| 1] LEX =] 0] 1ead =] 0] 1oad =] 0] lead ~I[ 0] load =]

o, 4 [ Pk
o =t e <P ey B D TS
1""-\.. '-h;‘_:.- "'_hl__- L-Lh :..-'J:J-.
i1
!
ir L5
i’ =+
Jr ) —I,. J'I-— S G — j
_!:-f'"'_ _Eﬁ_ __.-'III
A % |
- A 18 Fa Y
e |
- M]_‘IE:_JF;\"”

Fig.15 Branches Net11, Net12, Net21 and Net22
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6.  We are done with entering data. Press Hide Unused Elements button. See Fig.16

Q== | SAFEC®M HFC POWERING CALCULATOR
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Fig.16 Network view after pressing “Hide unused elements” button
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7. Press Press Turn On PS button to calculate network powered by the local PS. The results are
shown in Fig.17. Note the pop-up window message.
The red colored numbers denote the levels of the input voltages at the
last active for each branch. Voltage and current levels at various points of
the network appear on the left. The overall current drawn from the power
supply is 9.1A. The calculated values of the PS actual power appear beside
the power source.

e | SAFEC@®M HFCPOWERING CALCULATOR
\m Tm;lSOn WWW.SAFECOM.TV
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[ o ] T-Former: 637 W Tmr;%u@ﬁ’ Tm;;ﬁ-‘Off Hig;g:f:d Show Al
9.1A Ferro: 683 W
: pre B 66V Z ors40 ] g ors40 ~ ] E oRz40 | X Metd2
2.2A | | Il 129 | 64.8V
[ aTtna =] 1T ex =) 2] ex =]l 1] LEx -]
- 66V [ orm0-] w lorsn -] Net41
e A A
1A 196 | 211 | 64.7V
1 ex [ 1] Lex -]
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0.5A T:m_l‘& 65.1V
1] LEX ~ . ;
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65.2V [Grman - v Netzz
- A
0.5A 86 64.9V
1
z 65.2V g - - Netzl
0.5A [ 216 | & 64.9V
1| LEX =
64.8V [ or=a0 ~ w7 Lors0 -l Metl2
~| @ Accuracy = 00001
1A 86 | A 109 | N Tokal itel:lations =3 lie 641V
i | LEX ;] 1 | LEX ;l Pracessing kime 0 sec \Window
Choose Cabls M - 64.8V [ orst0 -] v [R50 -] Netil
B 1A 2 |2 1w |8 64.3V
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Fig.17 Results for Local PS calculation
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8. DPS backup calculation. Enter 600m span of cable QR-860 between backup PS and trunk
amplifier. Press Turn On PS button. See Fig.18.

Note the “low voltage” warning appearing on the pop-up window. Several amplifiers get the input
voltages below the minimum required by the manufacturer. A designer may look for a closer power

source to provide backup or try to solve the problem using Power Booster.

SAFEC®M  HFC POWERING CALCULATOR
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Fig.18 DPS backup results: low Voltage problem detected.
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9. The low voltage problem occurs at the branches Net12 and Net32, hence we’ll try to use Power
Booster | before trunk amplifier. Press the button Turn On/Off PBI to calculate. Check the results
(Fig.19). The Power Booster | LED “ON” indicator is Green; the calculated parameters appear in
the Power Booster table. The low voltage problem is solved successfully.
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Fig.19 Power Booster solution. “Low Voltage” problem solved.
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