Atmos Plus X1.1

Volts and Bolts / Officina de Mydia

Sy

FIC

Tutorial - IEC62305-2:2010
Office Building

Example from Annex E

using Software Atmos Plus X1.1, update 11.1
(1st ed. 06/07/2016)

1. Creating a new file and entering basic data

Create a new Master file, called “OfficeBuilding IEC62305-2.am1”:

& ~ AtmosPlusXL1- OfficeBuilding_IEC62305 2.am1 —

Access ‘Project / Local data’ to enter some basic info: today’s date, a proper name for the Local,
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sum of people = 200 and total value = $ 10,000,000.00. After click on Update, you can also Load
some picture to illustrate the reports - in this case, we got the draw from the standard:

=l

otoors | ]
Office Building

000000000

Power line (aenall

preieme 24

ram 0000300
= |00DF000:0F

Telecom lins (buried)

L1000 m

[ current option [m] all Options

example from Annex E of IEC 62206-2:2010 standard

Notes:

¢ Don’t worry now about ‘Standard’ and ‘Protection Level’, our first Option will be the original
building, with no LPS installed, so we can have a base for comparison.

e We’ve chosen to set this data to ‘all Options’, then we can modify any Option later as needed.

Now we access ‘Project/Options’ and enter the name and description of our first Option:

Original

2 Entre descr;

Entre descr;

Entre descr;

Entre descr;

Entre descr;

We don’t have yet nothing to add to the other tabs: LPS, Risk, Zones, Service lines, we’ll get back
to them latter.

On the upper box, select the first Option: ’1 - Original” and click Load; now all the operations and
data will relate to this Option until we came back on this screen and change to another Option.

Now we set a ‘Model’ to our structure, the closest is ‘Industrial (block)’ - the name ‘industrial’ is
only indicative, of course, anything that fits in this Model can be used here, like our Office
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Building, or a residential building, shopping mall, and so on.

Enter the dimensions and click at Update:

_ <~ click here after selecting the M

height = (25,00 |
[ wdhB= (20,0 ;
B In

2. Risk assessment

At the menu, we select ‘Project / Risk (Complete)’ - note that the ‘Basic’ risk assessment is
currently valid only to NFPA 780:2014.

The first tab on this screen is the ‘Tolerable’ (or admissible) risk; here, also, IEC differs from
NFPA, but next edition (2017) of NFPA 780 will probably align this (and several other parameters)
with IEC 62305-2:2010.

Enter your numbers or click at Standard to get the default values and click on Update:

= = ~ atmos Plus X1.1 - OfficeBuilding_IEC62305-2.am1

|Eventos tolerdveis por ano.
|Entre valores ou use os padr8es da norma,
| (Narma ja selecionada em Projetos § Dados do Local)

Second tab is for Incidence data: on this example we have 4 flashes / km? / year of density - when
you click at Update, Atmos will use the dimensions of the Model and the environment factor to
calculate the areas of collection and influence and the expected number of events per year:

- Atmos Plus X1.1 - OfficeBuilding_IEC62305-2.am1

______________________________________________________________________________

~ |so0,00 Z7471,46 845398,16

cture Nd = [, 1 0983583

icbure Nm = |3 35150265 |
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Services:

At the tab ‘Services’ we’ll enter the data for the Service lines that enter the building; Atmos can
have up to 16 lines - of course you won’t have all that on a building but, to be able to do some
comparisons between the Options, we’ll set one Service line for the original power line, than other
for the same power line with some SPD and so on.

Click at ‘New’ to create a new Service line:

Atmos Plus can use up to 16 Service lines For each local
(structure, building).

E Any one of them can be used by one or maore Zones.
0,000000

Please note that, to be used by a Zone calculation, wou

0,000000 must dlick on the button ‘Update’ , abowve, after changing

some parameter and before moving to another Service on

dj =|0,000000 the table.

Height & = height of service line at extremity "a"
Height B = height of service line at extremity "b"
Sail resistivity (st surface) default and maximum is 500 Ghrn.m, so wou only need ko enter this value if < 500,

Height &:

Height B:

At the tabs on the lower part of the screen, enter the relevant parameters and click the Update
button to get the areas and incidence of the line:

Atmos Plus can use up ta 16 Service lines For each local
istructure, building).

-~ \Any one of them can be used by one or more Zones,

Please note that, to be used by a Zone calculation, you

- |must click on the button ‘Update’ , above, after changing
some parameter and before moving to another Service on
the table,

s )
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Repeat the procedure for the Telecom line:

=

' : " . = - = = Atmos Plus can use up to 16 Service lines for sach local

i = (structure, building),
oot - -
= 3 = = Any one of them can be used by one or more Zones,
L K 0,080000
= A

Please note that, to be used by a Zone calculation, you

| =|5,000000 must click on the button Update’ , above, after changing

some parameter and before moving o another Service on

0,000000 the table,

e | ossofsevees Dot otens_inpees _lineType Gtz

LY power, telecom or data line -]

Zones:

The zones 1 and 2 have very small risk, so let’s use zone 3 to illustrate the procedure. The archive
has 20 people inside, with low level of panic, high risk of fire and so on, but first you need to create
the zone: at the Zones tab, click on New and enter the basic data:

Then, on the first of the lower tabs, select the service lines that enter the zone:
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horas/ano: | Akmos Plus can use up ko 16 Zones For each local {structure, building) For IEC an
p— 780:2014 standard uses only one zone for the whole structure).

3760 | Please note that wou must click on the button Update’ at 'Zone Preview' tab.

g7e0

d MER standards (NFPA

—

E Telecom original

20,00 760,00

R& - Ferimentos arga na estrutura,RE - dano
R4 - Ferimentos a seres vivos — descarga na estrutura
RE - danos fisicos na estrutura — descarga na estrutura

RC - falha dos sistemas internos — descarga na estrutura

R - Falha dos sistemas internos — descarga perto da estrutura
RL - ferimentos a seres vivos — descarga na linha conectada
R - danos fisicos na estrutura — descarga na linha conectada

Ry - Falha dos sistemas inkernos — descarga na linha conectada

ONDEEOCOEER

RZ - falha dos siskemas internos — descarga perto da linha

0= na esk ]

Struckure not protected by LPS

At the Losses tab, select the parameters:
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Industrial, commercial

IEC, MER. - unique walue

Asphalk, linoleurm, wood | == 100

fire | high

Low lewel aof panic {e.q. a strocture limited to bwo Floors and the number of persons ne

Zone: Z3 ariginal archive
1x10 E+0

1x10E-1

Pb = 1,0000E+0 Lb = 4,0000E-4
Pu = 0,0000E+0 Lu=1,0000E-8 0E-3 Ll
Py = 0, 0000E-+0 Ly = 4,0000E-4

1x10E-3

RT1 = 1,0000E-5

LPS NEEDED Ixi0EaS

1x10 E-5

1x10 E-&

1x10E-7

1x10E8

Risk components RA and RU are close to zero, but components RB and RV are both over 1073, so
the zone 3 is clearly over tolerable level and will need lightning protection and/or other safety
measures for the zone itself or the service lines.

Repeating the process for zone 4 - offices - we get:
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# pessoas: | horas/ano; = Atmos Plus can use up to 16 Zones for each local {structure, building) for IEC and MER standards (NFPA&
— - — 780:2014 standard uses only one zone for the whole structure).

I Z1 original entrance 4 8760
I 72 original garden z 5760 Please note that wou must click on the button 'Update’ at 'Zone Preview' tab.,

I 23 ariginal archive 8760

87e0

Zone: Z4 original offices

1x10 E+0

Perda Risco

la = &,0000E-5 Ra = §,790%9E-9 1310 E-1

Lb = 3,2000E-5 Rb =3,5163E-6
Pu = 0,0000E-+0 Lu = §,0000E-5 Ru = &,9600E-9

1x10 E-2

Py = 0,0000E-+0 Lv = 3,2000E-5 Rv = 3,5840E-6

R1=7,1181E6 1x10 E-3

RT1 = 1,0000E-5
LPS OPTIOMAL

1x10 E-4

1x10E-&

1x10E-6

1x10E-T

1x10E-8

The sum of Risk components RB and RV has the value of 7 x 10, so it’s bellow - but not by much
- the tolerable level and, of course, when you add the risks from the other zones, the total will be
over 107; as a result, we’ll probably need protection measures also for zone 4.

For the last zone, the Computer Centre, we get a low risk, as shown bellow:

Zone: Z5 original computer room

Perda

la = 7,0000E-2 Ra = 7,6920E- 10 1210 E-1

Ph = 1,0000E+0 Lb = 2,8000E-6 Rb = 3,0768E-7

Pu = 0,0000E+0 Lu = 7,0000E-9 Ru = 7,5400E-10 TxI0E2

Py = 0,0000E+0 Ly = 2,8000E-6 Ry = 3,1360E-7
R1 = 6,2283E-7
RT1 = 1,00006-5

1x10E-3

LPS OPTIOMAL I=NES S

1x10E-5

1x10 E-5

1x10 E-T

1x10E-§

To obtain the total Risk for the building, select the tab Options, then select the zones wanted for this
Option; note that, as we’re entering the original building, all the zones defined so far will be
counted:
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ﬂ Z1 ariginal entrance

E 22 ariginal garden
E Z3 original archive
E 74 original offices

Z1 ariginal entrance

22 original garden

23 original archive

74 original offices

25 ariginal computer room

Pawer ariginal
Telecom original

At the Preview tab for the Option:

Zaone: Z1 ariginal entrance

2,19771669411541E-6

a

a

a

Zone: 72 original garden

o

o
a
a

Zone: Z3 original archive

8,87965527406552E-5

o

a

a

IEC and MBR!

©On IEC and MEBR standards, each Location can have one or more Zones.

Also, each Location can have from zera to several Service Lines.

After you've linked the Service Lines to their respective Zones, yaou can select wich Zones Form the current Option.
Use the button "Update List" to dear the Zones list, then select the Zones.

Please note that the Zones selected must ocupy the whale Location (2.9, a Building) and the sum of people in these
Zones musk be equal to the kotal number you set on "Project { Location Data",

Click on the button "Update”, then go to the tab "Preview" to get the sum of Risks For the whale Location.

1x10E-2

1x10E-3 ]

1x10 E-4

1x10E-57

1x10E-6

1x10E-77

1x10E-8-

Zone: Z1 original entrance

2,19771669411541E-5

1]
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Now, select Reports / Risk / Complete:

pletel

At the first tab, Text, we have the data for standard used, tolerable levels and incidence, then the
table from the Options Preview:

B e | Atmos P X1.1-Offcollding IEC62905 2amt BIN[ETE)

Master: OfficeBuilding IEC62305-2.aml
Local: Office Building

Norma: IEC 62305:2010

Nivel: IV

Riscos toleraveis:
pessoal (wida) = 1E-5
servigos a0 puiblico = 0,001
patriménio histdrico / cultural = 0,0001
econdmico = 0,001

——
Incidéneia:
anbiente: Isolated structure: no other ohjects in the vicinity
exposigio: 4 raios / kw® / ano
Riscos por zona e totalizados:
i Value
Zone: Z1 original entrance
= 2,18771669411541E-8
= u}
= u}
= [n)
Zone: ZZ original garden
one: Z3 original archive
8,875655274068552E-5
[n)
o
o

The Croquis tab presents a plant view of the building and the collection area:

oooo
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~ AtmosPlusX1.1-OfficeBuilding_IEC62305-2.am1 B[S

drea fisica

&rea captacdo

40,00 75,00

The tab Graph repeats the chart from the Option Preview:

1x10E-1

@m0
2382

1x10E-2
1x10E-3
1x10E-4
1x%10E-57
1x10E-6

1x10E-7

1x10E-8 -

Now, at the Zones tab, we can select the zones one by one to get the chart of their risk components
(sabe chart as each zone preview):
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(=

Z1 original entrance

22 criginal garden Zone: Z3 original archive

i 1x10 E+0 B2
——

74 original offices

Z5 original computer room

mpED
2382

1x10E-2

1x10E-3

1x10 E-4

1x10E-5

1x10 E-6

1x10E-7

1x10E-8

T T T T T
RM RU RW RwW RZ

At the Risks tab, we can see all this on pie charts, that don’t give numbers but are more suitable for
the comparison task:

arigin

Z1 original entrance
Total risks

1al archive
24 atiginal offices

Z5 original computer room

Note that here, as the pie chart scale is linear and not logarithmic, the smaller risks disappear so we
can see more clearly where the danger really is!

The final tab, Worksheet, gives the report on table form as suggested by the NFPA 780:2014

standard (for now, it’s available only when there’s only one zone for the whole building, as by
NFPA 780 Risk assessment).
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[

—
=] Atmos Plus X1.1 - OfficeBuilding_IEC62305-2.am1 () |=J il ]
Zfﬁ'[é Project  Materials  Calculate  Reports  Help  Atmos =

Text Crogui  Graph  Zones  Risks | WorksSheet

MFPA 78012014 - Worksheet according to Annex L [ Crly selected risk components
Incidence | Probabilties  Losses  Risks
l Update ' [ Clear ] [ Copy ]
| Areas and Incidence "
iEquivaIent Collective Area
| L= 4,0000E+1 m
| W= 2,0000E+1 m
| H= 2,5000E+1 m
| he= 2,747 1E+4 m2
| Annual Threat of Occurence
!Dirett Strikes to Structure
| Mg = 4,0000E+0 events/year
| Ae = 2,7471E+4 m?
| Cl= 1,0000E+0
I hd = 1,0989E-1
If
| Strikes Near Structure
| Mg = 4,0000E+0
I am= 8,4540E+5 m?
| Ag = 2,747 1E+4 m?
| d= 1,0000E+0
| Hm = 3,3816E40
I v
| L
|Master File: OfficeBuilding_IECE2305-2. am1 'Local: Office Building | Option # 1 Original | Standard: | Protection:
e

If your need is only to get the original Risk status of the building, the above reports is all you need
and you can jump to the PDF report generation.

We’ll now continue the Risk assessment with the solutions proposed by the IEC 62305-2:2010, then
the cost analysis (not on the standard example) to make the decision on what measures to adopt.

3. Solutions as by 62305-2 example

There are several possible measures to apply to reduce the risk, some more effective, some more
expensive and some could be impracticable to implement in some cases. For this example, the
standard suggest two solutions:

A) protect the building with a level III LPS, with the required bonding of the service lines - the RB
risk would be reduced by 90% and RV for both service lines reduced by 95%

B) protect the building with a level IV LPS, wich gives a 80% reduction on RB risk (with the same
bonding and 95% reduction of RV as in solution A) and, additionally, install some fire

extinguishing or alarm

To be able to compare graphically both solutions, lets separate them on different Options; we do
that on Project / Options :
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Criginal Building as constructed, no LPS, no SPD, no safety measures.

A-LPS IIT Install LPS level 111 For the building and bonding of service lines
B-LPSIV

Entre descr;

Entre descr;

Entre descr;

Now we select option 2 on the box “Load Option to memory” and click at Load. Then we’ll do the
following:

- Confirm the Options data: level of protection and Model

- Create new Service lines with the bonding parameter set to level III-IV (it’s the same for both)

- Create new Zones 3 and 4 using these new lines instead of the originals, and using LPS

- We could enter new Zones 1, 2 and 5, but their risk is very low, so we can use the original values

- Besides calculating the Risks, will also enter the data and calculate the LPS protection for both
level III and IV levels and get the corresponding drafts

Options data for the location:

=l

11/07/2016
Office Building

IEC 62305:2010 |- | 111 = 45 m {46 for 1 ||
= omim
111 = 45 m (46 For NFPA
I=30m |
d I =20 m {nok For MFPA!

User defined (see manu

dser | EGM ratio (see m
|m| current Option [ ] all opfiEns
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Service Lines with bonding:

Create new Power and Telecom lines with the same data as the originals, but with protection level
HI-1V:

Atmos Plus can use up to 16 Service lines for each local
(structure, building).

Power ariginal

Telecom ariginal — - : [0, 02000 Any one of them can be used by one or more Zones,

Please note that, to be used by a Zone calculation, you
=|3,z00000  |must click on the button Update’ , above, after changing
some parameker and before moving ko another Service on

j =| 0,000000 the table,

110.02
0.0
Better than1- 0,005 a 0.001

Let’s also enter some cost for the bonding; probably it will be much cheaper than the LPS, but let’s
enter it anyway so it appears on the reports:

Linha: —

Power original

| Telecom aoriginal 000,00 0,032000
b — —
S00000,00 - Strikes near th 3,200000
0,00 Strikes bo adj stru 0,000000
0,00 Mot For original uprotected Service, - —
@ 200,00 = Enter the estimated costs for =
. installation of each pratection or =
i measure, as selected at the —
! corresponding tabs at left, —
0,00 This walues will be computed when = =
one Opkion selects this Service, to = =
0,00 compare with other Options costs, — =
0,00 Shield/bond and routing can - but = =
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Note: when modifying any line parameter, don’t forget to click on the Update button before moving
to another line on the table.

Zones 3 and 4 with LPS level III:

Let’s create new zones 3 and 4 with solution A (LPS level III); we now need to enter the LPS:

Pﬂ- r 5 ? i __ P — __ —_—— E———— —

R ——

RA& - ferimentos a seres vivos —descarga na estrutura, RE - danos fisicos na estr H

g
N

= = = = —
Structure protected by LPS 1T - ]

Struckure not protected by LPS
Structure prokected by LPS IV (no NFP&)
Structure protected by LPS III

Skructure prokected by LPS 11
Structure prokected by LPS I {no NFPA)
LPSI + Framework {no MFPA)

Metal roaf + complete prok. Framework

And select the new service lines with bonding:

[ Power original
] Telecom original

E Power w)' bonding
E Telecom wi bonding

20,00 §760,00

This new Zone 3 A has the Preview:
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# pessoas: ” horas/ano; | = m Akmos Plus can use up to 16 Zones for each local {structure, building) For IEC and MBR standards (NFPA&
750:2014 standard uses only one zone for the whole structure),

I 23 original archive 0 &7e0
I 74 original offices 160 3760 — ) |Please note that vou must click on the button Update’ at 'Zone Preview' tab.,
8760 |y

Update Preview Zone:Z3sol. A
’ 1x10 E+0
Probabilidade | Perda | Risco
Pa = 1,0000E-1 la = 1,0000E-8 Ra = 1,0989E-10 1x10E1
Pb = 1,0000E-1 Lb = 4,0000E-4 Rb = 4,3954E-6
Pu = 0,0000E+0 Lu=1,0000E-8 Ru = 5,60006-11 ilisd
Py = 0,0000E-+0 Ly = 4,0000E-4 |Ry =2,2400E-6
R1 =£,6356E-6 120E3
RT1 = 1,0000E-5
LPS OPTIOMAL 10ES
1%10E-5
1%10E-6
1X10ET
1X10E-8
RA RB RC RM RU RV

Note that it’s now bellow the tolerable level but not by much, so Atmos labels it with the yellow
color; the table color code is:

- Red = over tolerable level, must protect better

- Yellow = over 10% of tolerable level, so it’s OK but, when added to other components and zones,
can produce a red risk

- Green = bellow 10% of tolerable level, probably it’s OK even when added to others.

Please note that the chart color isn’t related to the table, the colors on the chart are related to risks
R1, R2, R3 and R4.

Repeating the process to create a new Zone 4 with solution A, we get:

Zona: u# pessnas: ” horas/ano: | E E} Akmos Plus can use up to 16 Zones For each local (structure, building) for IEC and MER standards (NFP&
780:2014 standard uses only one zone for the whole structure).

74 original offices 160 8760

25 original computer room 14 8760 Please note that you must click on the button Update' at 'Zone Preview' tab,

z35dl. A ren
8760 |3
Update Preview Zone:Z4sol. A
: 1 x10 E+D
Probabilidade | Perda | Risco
Pa = 1,0000E-1 s = ,0000E-5 Ra = & 7I09E-10 L
P = 1,0000E-1 Lb = 3,20006 5 Rb = 3,5163E-7
PU = 0,0000E-+0 Lu = ,0000E-5 Ru = 4,4800E-10 e
Py = 0,0D00E-HT Lv = 3,2000E5 Ry = 1,7920E-7
R1 =5,3216E-7 Ll
RT1 = 1,0000E-5
LS OFTIONAL s
1x10E5
1 X106+
1XI0ET I I
= 1310 B8
RA RBE RC R RU RV

Considering the new zones Z3A and Z4A for Option 2:
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Z1 original entranc riginal garden, £5 ¢
Z1 original entrance
Zz original garden
Z3 original archive
Z4 original offices

Z5 original cormpuker room

Z1 original entrance Power w) bonding
Z2 original garden Telecom w) bonding
Z5 original computer room
Z3 =0l 4

Z4 sol, A

Note that we’re using “old” zones Z1, Z2 and Z5 because their risk is already very low, but you
could easily add new ones with solution A.

The Options preview:

1x10E-1]

Zone: 24 sal. A

5,32161757736111E-7 1%10E-2 4

o

o

0 1x10E-3
Total:

7,81257173676188E-6

a 1x10E-4
a

o

1x10E-57

7,81257173676188E-6

1x10E-6 ]

1x10E-7

1x10E-8-
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LPS design:

The standard doesn’t present the cost comparison, but we can do it here; for that, besides the
bonding costs for the Service lines, we need to design the LPS level III protection for the whole
building.

Select Materials / Air Terminals; check each used component (see note bellow) then click on the
corresponding Select button to access the materials database and choose the material - for example,
select a compression connector or an exothermic welding for the connections:

| captar vertical 3 m
captor vertical 6 m
captor mastro 9m

cabo de cobre nu 50

TR

espacador simples 200 mm
ace hetween Fasteners =

Note: you can freely turn on and off each component: for example, if you have a metallic structure
under the roof tiles, you can use it for conducting the lightning current from the air terminal to the
perimeter conductor, so you won’t need components B, C, D and I above.

Repeat the procedure to set the Down Conductors and Grounding materials, then select Calculate /
Protection:

Probection

Now select Reports / LPS to get the Air Terminals, Down Conductors and Grounding reports - lists
of materials and drafts; this is the Down Conductors draft:
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Atmos Plus X1.1 - OfficeBuilding_IEC62305-2.am1

B obo— S hptor e descida e aterramento norma: IEC 62305:2010 projeta:

The Model used has 5 alternatives for Air Terminals: 3 heights of rods plus Faraday cages oriented
on both directions. To chose one, go to Reports / Materials and click at the Update button to get the
comparative chart of costs for the Air Terminal alternatives; at the right, select the option you want
and click on Select:

Atmos Plus X1.1 - OfficeBuilding_IEC62305-2.am1

Materials selected air terminali |captor 1

Pricefor each alternative

33.000 |

sowo|
34.000
32.000 §
30.000
28.000
26.000 §
24.000
22.000
20.000 §
18.000 4
16.000
14.000
12.000
10.000
§.000
6.000 §
4.000
2.000 4§

| Faraday 1 | Faraday 2 | | |rcaptor soon for other mode

Air Terminals N oo s !
B 32414 Vertical 1= erminals, you can

@ 32554 Vertical | gaiola 1 the reports:

@ 33.254 Vertical | |gainla 2

@ 34380 Faraday 1 =

B 34330 Faraday 2

$ materials x $ labour (soon)
§ air terminals » $ down conductars x § grounding

Vertical Vertical Vertical Faraday 1 Faraday 2

At the next tab, Graphics, you can get a comparative chart between costs for the selected
alternative:
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selected air terminal: |captc,,, 1

-

AirTerminals

Down Conductors

And, at Materials tab, there’s a list of all materials used:

(o (e ) o ) (o) (o]

2 un captor vertical 3m g0 160

descr custoun custoguant

Z un split-bolt pf cabos 35 12 24

40 m caho de cobre no 50 20 800
o un conector G-G 3% a 50 10 o

o un conector G-G 3% a 50 10 40
120 m cabo de cobre nu 50 20 2400
&0 un espacador simples 200 mm 10 800

10 un conector -G 35 a 50 100
250 m caho de cobre no 50
251 un espacador simples 200 mm
10 un conectar desmontivel 4 paraf
1} m cabo de cobre nu S0
26 0 un solda T 50 x 50
1 120 m cabo de cobre nu 50
21 a un captor vertical 6 m
10 i} un captor maskro 9m

Consalidating:

We won’t show all the screens here because it’s just a repetition with slightly different data or
parameters, but this is the result Options Preview for the solution B:
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1x10E-1

Zane: Z2 ariginal garden

a

a
a
a

1x10E-3 ]

Zane: Z5 ariginal computer
6,22533538019097E-7

o 1x10 E-4
o
a

1x10E-5 ]

Zone: Z3s0l. B

5,51570915990023E-6

1x10E-6

1x10E-T7

1x10E-8-

There are too many reports available to show here, let’s present the more important ones; if you
select Reports / Options, the second tab - LPS - will give you this table:

Com ) ] =

3 Y s

- Lp2 III E - LPE IV £ -3 &

A - mast [/ terming

captor vervical 3

captor wertical 3 -

Hz

captor vervical &

captor wertical 6 -

H3

captor mastro Sm

captor mastro 9mo |-

E - conex8o com o

split-bolt p/ cah

split-holt p/ cabc —

C - condutores sup

cabo de cobre nu !

ceho de cobre na ! -

- conexfe condut

conector G-G 25 a

conector -G 25 a -

- conexfo com ps

conector G-G 35 a

conector -G 25 a -

- condutor perir

cabo de cobre nu !

cabo de cobre ma ! -

R

- suporte / fie

espagador simples

espagador simples -

H - space betwes

z

z a

A - connection wit

conector G-G 35 a

conector -G 35 &

B - condutor

cabo de cobre nu !

cabo de cobre ma !

C - fixaglo

espagador simples

espagador simples

I - Espagamento f:

force dowm conduct

It shows, for each Option, the LPS components that were used.

On the Risk tab, you get, for each Option, which zones were considered:
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i 4 5 3

Original &4 - LP2 III E - LPE IV 4 £ &

1: 2l original e Z1 original e Z1 original = -- =z =
z: 2z original g 22 original g Z2 original § -- == .
#: 23 original a -- -- . - —

4: 24 original o -- -- i == ez

&: 25 original c 25 original c Z5 original & —- = =5

6: - 23 sol. & - - -- -

7 - 24 sol. A -- -- -- -

At the Zones tab, you have the parameters for all zones created for this Location, the same for the
Services tab; here’s the Zones table:

1 £ 2 2

21 original e 2Z original g 23 original a Z4 original o 25 original c 23 sol. 24 sol. & 23 sol. B 24 sol. B

£ -4 z0 le0 14 z0 1e0 z0 le0

87e0 87e0 2760 2760 87&0 87e0 87e0 2760 2760

LPS installed: Structure not Structure not|Structure net STructure not Structure not Structure pro| Structure pro STructure pro Structure pro

Zecurity measures

Physical damages: Industrial, c others Industrial, c Industrial, c Industrial, c Industrial, c Industrial, c Industrial, c Industrial, c

Internal systems: risk of explo risk of explo risk of explo risk of explo risk of explo risk of explo risk of explo/risk of explo risk of exple

Type of surface: Marble, ceran Agricultural, Asphalt, lino Asphalt, lino Asphalt, lino Asphalt, lino Asphalt, lino hsphalt, line Asphalt, lino

Provisions taken:

Risk of fire / amount: none none fire / high fire / low fire / low fire / high fire / low fire / high fire / low

Special hazard: no special ha no special ha Low level of Low lewel of Low lewel of Low level of Low level of Low level of Low lewvel of

Cultural value: 1000000 1000000 1000000 1000000 1000000 1000000 1000000

Animals wvalue:

Building value:

Content:

At the Compare data tab, a concise view of the costs for each Option; note the costs added: 200 for
the Power line bonding, 150 for the Telecom line bonding, and 2000 for the fire extinguishing
system for Zone Z3 B and Z4 B (4000 total):
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_ Servicelines _Costs | Compars data | Compare Charts
as opgiies para comparacso: | 1 - Original,2 - A - LPS I1I,3 - |;] [M}

Opkian: 1 2 3

Marne: Criginal A - LPSIII B-LPSIYV
Ext LPS [$]: 0,00 32414,00 23600,00
measures Servs [$]: 0,00 350,00 350,00

|| measures Zones [$]: 0,00 0,00 4000,00
katal [$]: 0,00 32764,00 27950,00

Risk econ R4 0,0000E+0 0,0000E+0 0, 0000E+0
Cost loss [$]: 0,00 0,00 0,00
Resid loss [$]: 0,00 0,00 0,00
Annual cost [§]: 0,00 11467,40 9782,50

Finally, on this chart we have the visual comparative between costs of solutions for both Options 2
(solution A) and 3 (solution B):

| Costs Compare data ] Compate Charts

Protection Costs

@ Total

@ LPs

@ Zones
@ Services

op.:3

On this case, the economy of using LPS level IV instead of III gives a cheaper result for solution B,
even with the added costs of the fire extinguishing system - of course, those are specific for the data
used here, in other cases the cheaper solution could be another one - for example, here we used
cable for the Down Conductors, if we had used rebars (or metallic columns), the cost for the
“cables” would be zero. Atmos allows 6 Options for each Location, so we could have 3 more here
for comparison - that’s enough for even the most complex case, as if you add too many options,
you’ll lose too much time for small increases in cost reduction.

Please find on our site the PDF report generated by Atmos for this tutorial, or ask us at

sales@voltsandbolts.com .
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