CITY OF SACRAMENTO ~_ Permit No: 0101364

1231 I Street, Sacramento, CA 95814 Insp Area: 2
Site Address: 5931 WYMORE WY SAC Sub-Type: REM
Parcel No: 024-0202-008 Housing (Y/N): N
CONTRACTOR OWNER ARCHITECT

CENTURY HOMES IEAD INC REDMOND

4580 POWER INN RD SACRAMENTO CA

SACRAMENTO CA 95820 935822

Nature of Work: 27 SQ T/O REROOF W 40 YR DIM LAM COMP AND 6 SQ
SUNSLATE/PHOTOVOLTAIC

CONSTRUCTION LENDING AGENCY : 1 hereby affirm under penalty of perjury that there is a construction lending agency for the performance

st the work for which this permit is issued (See. 097 Civ. )

ender's Name . . LendersAddress

LLICENSED CONTRACTORS DECLARATION: | hereby affirm under penalty of perjury that T am licensed under provisions of Chapter 9
(commencing with section 7600) of Division 3 of the Business and Professions Code and my license is in full force and effect.

7 - ? G
:'/ - -
?Q,:Ucnse ( 'Iassi_ ~ License ;'\"uml:acr"7 S - 57:‘ l)‘.l\L R L * Contractor Signature

! OWNER-BUILDER DECLARATION: | screby affirm under penalty of perjury that 1 am exempt from the contractors License Law for the
following reason (Sec. 7031 5, Business and Protessions ¢ ude: any ity or county which requires a permit to construct, alter, improve, demolish, orrepair
any structure, prior (o 3ts 1ssuanee, also requires the applicant for such permit to file a signed statement that he or she is licensed pursuant to the provisions

¢ the Contractors License §aw (Chapter 9 (commencing with Section 7000) of Division 8 of the Business and Professions Code) or that he or she is
crempl therefrom and the basis Tor the alleged exemption. Any violation of Section 7031.5 by any applicant for a permit subjects the applicant to a civil
penaity of not more than tive hundred dollars (35000 GO,

_ioasaowner of the property, or imy employees wilh wages as their sole compensation, will do the work, and the structure is not intended or offered
tor sale 1Sec. 7044, Business and Protessional Code: The Contractors License Law does not apply to an owner of property who builds or improves
thereon, and who does such work himself or herselt or through his/her own employecs, provided that such improvements are not intended or offered for
saie. 11 however, the building or improvement 1s sold within one year of completion, the owner-builder will have the burden of proving that he/she did
not huild or improve ror the purpose of sale.)

L as owner of the property, am exclusively contiacting with licensed contractors to construct the project (Sec. 7044, Business and Professions
“ode” The Contractors License Law does not apply to an owner of property who builds or improves thereon, and who contracts for such projects with a
contractor(s) licensed pursuant to the Contractors Fivense Faws

~ TamexemptunderSee B & P tor this reason:

Date . . B Owner Signature

IN ISSUING THIS BUILDING PERMIT, the applicant represents, and the city relies on the representation of the applicant, that the applicant verified
all measurerments and locations shown on the application or accompanying drawings and that the improvement to be constructed does not violate any law
or private agreement relating to permissible or prohibited locations for such improvements. This building permit does not authorize any illegal location of
any improvement or the vielation of any private agreement relating to location of improvements.

! certify that 1 have read this application and state that all mformation is correct. 1 agree to comply with all city and county ordinances and statc laws
reiating to building construction and herby authorize representative(s) of this city 1o enter upon the abovementioned property for inspection purposes.

l[)alc 2 \gk ,‘L, . ApplicantfAgent Signature d—”*/—’f
f

WORKER'S COMPENSATION DECLARATION: | hereby affirm under penalty of perjury one of the following declarations:
_ 1 have and will maintain a certificate of consent 1o self-insure for workers' compensation as provided for by Section 3700 of the Labor Code, forthe
nertormance of work tor which the permit s tssued
EY
{_ ¥ \ethave and will maintain workers' compensation insurance, as required by Section 3700 of the Labor Code, for the performance of the work for
which this permit is issued. My workers’ compensation insurarice carrier and policy number are:

- Carrier STATIE COMP INS FUND (CAG Policy Number 238170 Exp Date 03/15/2001
! " (This section need not be completed if the permit is for 3106&4655) I certify that in the pertormance of the work for which this permit is issued,[
shall not employ any persen in any manner so as to become subject o the workers' compensation laws of California and agree that if I should become

\umu! 1o the workers' compensation provisions of Sectien ¥70% of *meﬁlﬁm{%du 1 shall forthwith comply with those provisions.

%

y\ag Z \3 ".‘ ; o \ppludeanalum a‘_‘jﬁ-—

!

[ OWARNING: FAILURE 1O SECURE WORKER'™S COMPENSATION COVERAGE IS UNLAWFUL AND SHALL SUBJECT AN EMPLOYER TO
CRIMINAL PENALTIES AND CIVIL FINES (P TO ONE HUNDRED THOUSAND DOLLARS (S100,000) IN ADDITION TO THE COST OF
COMPENSATION, DAMAGES AS PROVIDED FOR IN SECTION 3706 OF THE LABOR CODE, INTEREST AND ATTORNEY'S FEE.

THIS PERMIT SHALL EXPIRE BY LIMITATION IF WORK IS NOT COMMENCED WITHIN 180 DAYS.
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SCHOEN ENGINEERING
9524 BEDINGTON WAY
SACRAMENTO, CA 95827
Licensed by the California State
Board for Engineers and Land Surveyors
(916) 369 6866
LIC.# C042913

eIV I
E‘?E(JE I \f %» e January 25, 2001

Cole Newland

Century Homestead Inc.
4580 Power Inn Road
Sacramento, CA 95826

S
N A

SUBIJECT-  Solar Shake Installation at 5931 Wymore Way, Sacramento CA 95822
Dear Cole:

On January 25th 2001 1 inspected the roof structure of the residence at the above mentioned address for
the purpose of determining wether the roof structure was adequate to support “Sunslate” roofing tiles.
The area that was to receive the “Sunslate™ tiles was the West slope of the of the main wing of the house
which faces the street. The roof in this area was made up of 2x4 Douglas fir No.2 rafters Ea) 2'o.c. with
2x4 purlins braced at 4" o.c.. The maximum span of the rafters between the exterior wall support and the
first purlin was 7'

The following modification needs to be made prior to the installation of the “Solar Shakes™:

* In the area above the kitchen the braces to the first purlin are too shallow to be effective. In this
area new braces should be installed off of the existing doubled 2x10 ceiling support beam that
spans 8' and is supported off of the exterior and interior bearing walls(see sketch and plan for
details and location).

[t 1s my finding that with the above mentioned modifications this structure is adequate for the following :
2" plywood or OSB installed over the cxistin}gj skip sheathing; 301b. tarred felt; 1x2 batts; “Sunslate™ tiles
weighing 7 5 Ibs./sq.ft. 1n the West slope of the main wing of the house only.

NOTE: it is possible when reroofing that the increased load to structural elements also supporting
wall, ceiling and floor finishes could cause some minor cosmetic cracking of these finishes. This is
typical of wood framed structures and does not of itself indicate structural inadequacy of these
members.

This report deals with the structural adequacy of roof supporting members that were readily
observable. It does not address any structure that was covered by wall finishes, buried in the
ground or was otherwise not observable. Any such structures were assumed to conform to standard
construction specifications in the Uniform Building Code. Also, it does not address any existing
deflection or warping of roof surfaces, nor is it guaranteed that any structural modifications that
may be listed in this report will remove such deflections or warping. The repair of such deflections
or warping to improve architectural appearance is at the option of the building owner and the
roofing contractor.

I'would like to thank vou for allowing me to provide my services in this matter, Please let me know if’]
mav be of further assistance. /7/
, //,, N

Sl %’ . 7 / /
Mark S. Schoen P.E.
MSS:mss

SR R0 CHIB0T






Calculation for the required section moduius and moment of inertia for simple span wood beams.
Dead toad(di) and Live ioad(ll) are in pounds per square ft., Spans(l) and Tributary load length or
spacing(sp) are in ft., Section moduli are in inches cubed and Moments of inertia are in inches to the
4th power. Allowable stress (Fy) is in ibs./sq.in. per Manufacturer's specifications Section modulus
shape factor reduction and load modification are per U.B.C. 1991 edition.

di=11 i~ 16 R SR ta= 675
pt=(dl+il)ta pld = 1ll-ta a=212 b=l-a
Note: ceiling dead load wilt be apptied at the same point as roof loads(will be conservative)
Ceiling dead load 5884 - 128 pl = pl+ 128 pld = pid + 128
Fvi= 14501 2% E = 1700000 fvo= 951 25
. I
End reactions. Rl = pl:: RI{ = 82125 R2 = p]'—;l— R2 =173.75
A min. required= RiZo - 65842 R22 221047
) B 2 Fv
3
S min. required = piaT’—~. = 69021
.}Z‘\
, _ 3afa+2b))’
| min. required = phab(a- 20 OABFION ) qeag
7
240
Beam section properties: wo d =925
A =wd S=w & b= \"‘d
5] i2

A=2775 > 868 S=427813 =>7 119780633 >12.68 therefore O.K

Sata+2b)
plabta+ zb)t_l_(ir_ﬁ.. =0.0121
H2TEY4IS D




SUNSLATES™ INSTALLATION MANUAL g*%

SYSTEMS

PART NUMBER # MN100

CITY OF SACRAMENTC:
PERMIT ASSISTANCE

JAN 3 0 200;

RECEIVED

& CAUTION:

Startle reaction hazard.

Do not install in wet or damp conditions
Always keep SUNSLATES™ clear of
debree

Wear safety glasses when handling this
product

Exposed live parts until installation is
complete.

Use non-conductive ladders.

Do not walk on SUNSLATES™

Use insulated and appropriate
Installation tools.

ATLANTIS SOLAR SYSTEMS. VER 02/10/1999 © TMG




SUNSLATES'™ INSTALI ATION MANUAL

INDEX

Page

Introduction

SUNSLATE™ and SUNSLATE™ string (field) electrical characteristics
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2.2, SUNSLATE™ string (field) electrical characteristics
Tools and materials used for installing the SUNSLATE™ Roof
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4.1 String (Field)

4.2. SUNSLATE™ connections
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4.6. Field to roof connection

Field checking (Row - checking)

SUNSLATES™ Roofing Product information

Storage and handling

7 1. Storage

7 2. Uninstalling and replacing a SUNSLATE™

Applications
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N O = - O

ATLANTIS ENERGY, Inc. TMG. ©1999
4610 NORTHGATE Blvd. 150, SACRAMENTO, CA 95834
TEL: 916 920 9500 FAX: 916 927 1697

e-mail: support@atlantisenergy.com

VER 02/10/99 TMG



SUNSI ATES™ INSTAI LLATION MANUAL

1. Introduction

Atlantis Solar Systems provides these guidelines for the wnstallation of PV Roofing Slates to assist the
applicator in effecting an efficient and workman-like application. Although this manual provides details
for typical conditions encountered on slate applications, all application details are beyond the scope of this
text. When encountering any conditions not illustrated in this manual, please contact Atlantis Energy, Inc.
for assistance.

All materials utilized in the construction, including fasteners, flashing, felts, under laymen's and
penetrations should be selected to provide the same life (50 year life time expected). The installer must use
all of the electrical materials (SUNSLATES™, cables, junction boxes, inverters, connecting technique)
specified in this manual and project documents. Artificially concentrated sunlight shall not be directed on
the module Failure to conform to these Installation Guidelines will void the Atlantis Energy or Eternit
Warranty

This product is Listed to applicable UL Standards and requirements by

Underwriters Laboratories Inc.

llSTEﬂ 1183 Photovoltaic Module (class A)

@STEII 190 Roofing Material Fire Rating (class A)

2. SUNSLATES™ and SUNSLATES™ string (field) electrical characteristics

The electrical characteristics are within £10 percent of the indicated values of Isc, Voc and Pmax under
standard test conditions (1000 W/m"” irradiance, 25 degC (77 degF) cell temperature and AM 1:5 spectrum).
Under normal conditions, the SUNSLATE™ is likely to experience conditions that produce more current
and/or voltage then reported at standard test conditions (output may vary depending on time of day, time of
vear, ambient conditions, ambient temperature and shading). Accordingly, the value of Isc and Voc marked
on the SUNSLATE should be multiplied by a factor 1.25 when determining component voltage ratings,
conductor ampacities. tuse size and the size of controls connected to the PV output.

2.1 SUNSLATE™ electrical characteristics

There are s1X _(6) crystalline P\ cells, connected in series, in each SUNSLATE™.

[ Model Pmax Vmax Voc Imax Isc

* Watts Volts Volts Amps Amps
AP-H 12.20 © 290 3.60 421 4.70
AP-G 12.00 290 3.60 4.14 4.60
AP-F a 11.80 | 285 3.55 4.14 4.40
SX-D 11.60 - 2.86 3.64 4.07 4.58
SX-E 11.00 2.82 3.63 3.93 439

| SMHII 12.20 2.86 3.67 4.30 4.72

AP = Astropower cell. SX = Solarex cell, SM = Siemens cell

VER 02/10/99 TMG




SUNSLATES™ INSTALLATION MANUAL *% 2

SYSTEMS

2.2 SUNSLATE™ string (field) electrical characteristics

When running a 48 Volts DC nomunal utility-connected PV system, each series string (field) must have,
etther 18, 19 or 20 SUNSLATES™. Series fuse size @ 8 Amps per series string.

A string of 18 SUNSLATES™™ in series

SUNSLATE'™ Pmax | Vmax Voc Imax Isc
Model Watts | Volts Volts Amps Amps
AR-H 219.6 52.2 64.8 421 4.70
AR-G 2160 | 522 64.8 4.14 4.60
AR-F 2124 1 513 63.9 4.14 4.40
SX-D 208.8 515 65.5 4.07 458
SX-E 198G 1 50.7 65.3 3.93 439
SM-IT 2196 515 66.0 4.30 4.72
A string of 19 SUNSLATES™ in series

SUNSLATE™ Pmax |  Vmax Voc Imax Isc
Model Watts I Volts Volts Amps Amps
"AR-H 2318 7 Ss 68.4 421 4.70
"AR-G | 2280 | 551 63.4 4.14 4.60
ARF 2242 | 542 67.5 4.14 4.40
SX-D 2204 54.3 69.2 4.07 4.58
'SX-E | 2090 | 536 68.9 3.93 4.39
CSMAIT T 231R T 543 69.7 430 4.72
A string of 20 SUNSLATES" in series

SUNSLATE™ Pmax Vmax Voc Imax Isc
Model Watts Volts Volts Amps Amps
AR-H T 2440 T 580 72.0 421 4.70
AR-G C 2400 | 580 72.0 4.14 4.60
R-F 2360 | 570 71.0 4.14 4.40
SX-D 2320 1 572 72.8 4.07 458
SX-E 2200 1 564 72.6 3.93 439
SM-1T 2440 1 372 72.8 4.30 4.72

VER 02/10/99 TMG




SUNSLATES™ INSTALLATION MANUAL

2.3 Battery charging systems

The following configuration applies. one series string (field) will have:

12 Volts DC nominal

6 (six) SUNSLATES™ in series

SYSTEMS

SUNSLATE™ Pmax Vmax Voc Imax Isc
Model Watts Volts Volts Amps Amps
AR-H 732 | 174 21.6 421 4.70
"AR-G 0T 174 21.6 4.14 4.60
. AR-F 70.8 171 213 4.14 4.40
SX-D 69.6 172 21.8 4.07 4.58
SX-E 66.0 | 16.9 21.8 3.93 439
' SM-IT 732 1 172 22.0 4.30 4.72
24 Volts DC nominal 12 (twelve) SUNSLATES™ in series

SUNSLATE'™ Pmax |  Vmax Voc Imax Isc
Model Watts Volts Volts Amps Amps
"AR-H 1464 | 34.8 43.2 421 4.70
"AR-G | 1440 7 34.8 43.2 4.14 4.60
AR-F 1416 | 34.2 42.6 4.14 4.40
' SX-D 1392 | 344 43.6 4.07 4.58
SX-E 132.0 33.8 43.6 3.93 4.39
"SM-IT 1464 | 344 44.0 430 472
48 Volts DC nominal 24 (twenty-four) SUNSLATES ™ in series
SUNSLATE™ Pmax | Vmax Voc Imax Isc
Model Watts Volts Volts Amps Amps
AR-H 1 292% 69.6 86.4 421 4.70
ARG 2880 T 696 86.4 414 460
AR-F 2822 | 084 85.2 414 4.40
SX-D ] 2784 | 688 87.2 4.07 4,58
SX-E 2640 | 676 87.2 3.93 4.39
SM-IT ] “2@5;@”*_ 68.8 88.0 4.30 4.72

Atlantis Energy recommends that all system components, including batteries and electronic devices be

listed by a nationally recognized laboratory.
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3. Tools and materials used for installing the SUNSLATES"™ Roof.

JAS3m)
; e 4
2 — | —— _—-rg:o_.

S -—
— D —— T o—

w

Figure 1

4. SUNSLATE™ Twister cable
Field cable
Protection shield

Connection opener
2 Bridge cable
SUNSLATE™ 1nner-conuecting cable 0.

v S

SUNSLATES ™
1. Interconnecting cable
2. Connection box
3. Solar module
4. Slate

Dimensions: 28 3/87x 15 3/4” [ 77 ea. /100 Sq.Ft.
Exposed surface: 11 3/4 x 15 3/4”

Slate 28 3/87 x 15 3/4” 77 ea. /100 Sq.Ft.
Starter slate | 18 3/8 "x 15 3/4” 77 ea. /100 Sq.Ft
Ridge cap 17 5/8” x 7 3/4” 9ea. /10 ft

Half slate 28 3/8"x 7 5/8"

~
/
Fef I PO

\\\
e~ ~ Hooks (125 mm) - 5"
o e \/ 4 Nails - 0.121" x 1" Galvanized steel or copper

Metal flashing

hes 2
N =7
\///‘ “ Wooden battens:
3 N - 2x2 vertical batten
. ™~ - 1x4 horizontal batten
{\) ! S %9, Fa
Figure 3
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No Power SUNSLATES™ (NP) are used for aesthetic purposes.

I'here 1s no electrical performance from the NP SUNSLATES™.
Figure 4

[, NP SUNSLATE™
2. Left NP SUNSLATE™
i Right NP SUNSLATE™

4. SYSTEM

4.1 Field (String) -  The building (rool) on which the SUNSLATES ™ are installed is setup from SUNSLATE fields (strings).
All the fields are installed with an equal number of SUNSLATES ™ in them. The field has a beginning (bridge
cable) and an end (field connecting cable). When installing the field, always start (first SUNSLATE from the
string ! with field connecting cable (which goes through the roof into the building) and end with the bridge

cable. The “System Design’ document (see appendix 2), will show how many fields are needed and the position
of every field

Reference part list fig.1 sec.3

Field Cable Shield Inteconnecting Cabie Bridge Cable
C#5) L H#6 ) (#3) (#2)
s N2 : \4 I t QT‘ t T t % t N i\ o
K ! .
. . !
F ’ 7 7
74 i ¥ Y W it

SUNSLATE ™Field (String)
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1.2 SUNSLATES ™ connections.

! To open connector
' ! Place the tool in the connection box
! Turn the tool 90 degrees. OPEN

1. Place the cable in the connection box
Be sure to fuilly seat connector.
Gasket at base of pins must snap in.

i

To close connector
4 Turn the tool 90 degrees. CLOSED
5 Remove the tool.

0. After the connectors are closed. place the shield over the
connection box and push it down, firmly seating the shield.

4.3 SUNSLATE™ to SUNSLATE™ horizontal cable (SUNSLATE™ inner-connecting cable)

Y105 my

The number of SUNSLATES ™ in the field will be
specified in the “System Design” document (see appendix2)

wses ¢ welN  BEEesss P = for the particular project (the most common number of
SUNSLATES ™ in a field is 18, 19 or 20 for crystalline
el

cells) One SUNSLATE includes the interconnecting cable
s for the connection between the modules.

VER 02/10:99 TMG
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4.4 Rows to row cable - Twister cable
4- 301 Imy
- - The function of the Twister cable is for row to row
Connections inside the SUNSLATES™ field. We use
the Twist cable when one field does not fit in one row
and has to be connected with the next row (figure 4) of
- . SUNSLATES™. (The roof plan shows the row to row
J— e L e on locat
I P connection location).
g o |

Retore installing the next row of Sl INSLATES™  the mstaller has to check that all of the connection boxes are in a closed position,
and check the field voltage (see field checking example sec. 5 - page 9).

2 X 2 Batten

1 x 4 Batten

(=R s

T o  Twister
s =~ cable
A

Figure 4

4.5 Bridge cable

. : The function of the Bridge is to close the electrical circuit of
oW _ the SUNSLATES™ field. It is connected to the first
SUNSLATE™ of the field.
The Bridge is also used for field testing (see point 5).

VER 02/10/99 TMG
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+.6 Field to junction box connection

43 :113m)
The field cable is placed at the beginning of the field (the first
SUNSLATE™ ) and after checking the field voltage (see
field checking example - page 4) the cable is placed through a
hole (min & 0.5”) on the roof - then the installation of the
| B P sesmsssee next field may begin. The field cable has two wires - a
positive and a negative end.
Custom (longer) field cables may be designed if roof
e = penetrations are impossible, or if only one roof penetration 1s
needed

All cables for the nstallation (inner-connecting cable, bridge cable, twister cable and field cable) supplied by Atlantis are:
i4 AWG. single conductor, stranded, double insulation, sunlight resistant, type UF (UL) 600 Volts

T'he home run cable (from junction box to inverter) is to be type THHN, NM-B* or similar.
All cables are to be chosen refernng to the NEC for the given installation environment.

| Size Maximum length (two conductors)*
L AWG Feet
| 12 34
[ 1w 50
. hased on | 1% Power loss @ 149°F per series field
. ‘f longer cables are needed please contact Atlantis for assistance

The electrician will make the connections under the roof (in the building). The field cable, which has been placed by the
roofer through the hole on the roof, has to be connected in a junction box (via terminal strips, 10A) to a standard NM-B*
nonmetallic sheathed cable That cable must be

connected n the inverter. Seal the hole in the

roof from the inside with the fire stopping 1x4

expanding foam ot silicon seal. (figure 5) \t/)‘f[?g:n . Field Cable ) SUNSLATE

The fire stop sealant shall be a one-part, neutral ’

curing silicone sealant. The sealant shall be / -
completely water resistant and shall contain no \ : <
solvents nor inorganic fibers of any kind. The
through-penetration fire stop sealant shall allow
movement of +25% and shall be UL Classified !
and/or FM Systems Approved and tested to the AN + Plywood
requirements of ASTM E8 14 (UL1479). Sealant 2x2 reverce batten
Recommended silicon sealant Pensil® 300 _ Home Run. N Rafter

{PEN300)

O
> Y
AN

Figure 5
The field cable has to be secured with a cable clamp, for strain relief, on to the nearest 2x2 vertical batten.
The electrician (1nstaller) shall refer to section 690-8 of the National Electric Code for an additional multiplying factor of 125
percent (80 percent derating) which may be applicable.
CAUTION! Do not connect more than three {3) field cables in parallel before inverter (if needed contact Atlantis Energy for
support). Make sure that the DC posiuive goes to the positive terminal of the inverter and the DC negative goes to the

negative ternuna: of the inverter Test the field polanty prior making any connection.

"~ Refer to NEC for cable type in given environment. If different cable type is to be installed contact Atlantis for assistance.
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5. Field checking (Row-Checking).

The most common error made is that the SUNSLATES™ connection box is not in a closed position. The installer must
perform row - checking to insure that each SUNSLATES™ connection boxes are closed and making electrical contact.
Every field must be checked for open circuit voltage before the row is covered.

Checking s performed using a simple DC voltmeter

Determine the open circuit voltage (Voc) shown in the “System Design” document (see appendix 2)” on the first page. The
most common Voc for crystalline cells 1s 3 7 [VDC], however, that number may change as the SUNSLATE'™ temperature
change. Therefor, when we measure the fields, we must be sure that all the fields Voc are the same or the difference is not
greater than 3 [VDC]. Shadows from mstruments or cables over the SUNSLATE'™ will cause the voltage to drop, be sure that
there are no shadows when testing the field.

Example:

If one field 15 20 SUNSLATES ™ in series. the Voo = 3.7x20 £ 3 [VDC] =74%3 [VDC]

It all the fields have Voc= "4 [VDC], then everything is properly connected. If one of the fields has Voc= 70 [VDC] and all
the others have Voc= 74 [VIDC], then one SUNSLATE is badly connected and the roofer has to go back and check the bad field
for 1) a junction box which s not closed or 2) a bad SUNSLATE. If the bad field does not give any Voc then there is a bad
connection w the tield and the senies circait 1s not closed.

To find the bad SUNSLATE the easiest way s to start checking the field by dividing it by two (disconnect, put a bridge cable
on the left part and check the voltage of that part). You have to calculate the Voc for all the variations.

Example 20 stnsiaTES ™ Voes74 [VDC ] 10 SUNSLATES ™ Voc =37 [VDC]
S SUNSLATES ™ Voc =18 5 [VDC 3 SUNSLATES ™ Voc =11.1[VDC]
2 SUNSTATES ™M Voe =7 4 VDI I SUNSLATES ™ Voc =3.7 [VDC]
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6. SUNSLATES™ Roofing Product Information
| Figure 7
| FtemitSlate SUNSLATE™
 Headlap — (A» 5" 5"
| Exposure  (B) - 113/8" 11 3/8"
Starter Height (C) e 16 1/2"
Slate Height (D) - 28 3/8" 28 3/8"
Stom}_énchor Location (\_}H(oﬂ_p‘lgg)? (b) 7 7/8" 7 7/8"
5 Slates/Square - 77 77
WeightSquare 500 Ibs. 720 Ibs.
Slates/ Crate** - 56 22
 Squares Crate™ 0.73 0.28
Weight/ Crate** 380 lbs. 230 Ibs.

**The crate dimensions are 2'-6" x 1'-2" x 1'-6" (LxWxH).

DO NOT INSTALL OR HANDLE SUNSLATES™ [F SURFACE IS WET OR DAMP
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7. STORAGE AND HANDLING
7.1 Storage

The SUNSLATESTM and roofing slates are delivered in crates.

The crate dimensions are 2'-6" x 1'-2" x 1"-6" (LxWxH).

Store Eternut Slates and SUNSLATES™ in a clean, dry, well ventilated area protected from the weather
and other trades. As soon as the slates have been delivered and stored under cover, split the plastic wrap to
allow for ventilation 0 prevent excessive water condensation. If the slates should get wet in storage,
efflorescence 1s likely to occur. Mild efflorescences of the slates will usually disappear over a period of
time. Severe efflorescences may require special treatment. Contact the Technical Department at Eternit
Inc. or Atlantis Energy Inc. for detals.

Do not handle SUNSLATES™ in rainy or wet weather conditions (water is not allowed in the connection
box before mstalling rhe SUNSLATEST™,)

Cutting Tools

Unlike other mineral tiber cement slates. Eternit Slates can be cut and punched with a slater's hammer.

For rapid and efficient cutting, punching and notching, a portable slate cutting machine may be utilized.
Interior cuts wn the slate can be accomplished with a pin punch and hammer. Individual slates can be
faced.scored and snapped over a straight edge. Eternit Slates can be field cut to provide an interesting
teature to the completed roof utihzing a slater's cutter.

7.2 Uninstalling and replacing a SUNSLATE™

Before disconnecting the SUNSLATE ™ the DC disconnect switch at the inverter must be in OFF position.

Bend the hook which holds the slate at the bottom with the roofers hammer, then slide the slate down until
you see the SUNSLA'I'ETM junction box. Open the connectors and pull out the inner-connecting cables, the
SUNSLATE™ will then shde down and can be removed. Replace with new SUNSLATE™ by sliding 1t up
between the slates and then connect the wner-connecting cables (see 4.2). The hook has to be then bent
back te secure the slate

VER 12/07/98 TMG
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§. Application

T o
)
3 /’_ _-_‘_-\\
‘ 4 ™ »
4500° !
N g
3 5/8

28 48

12 718"

15 3/4 04"

Monc ar patycrystalline solar cells

Installation of the double overlap system

The double overlap system i1s a method of cladding
thin panels fixed to battens. This method of cladding
1s characterized by the fact that at every point on the
surface there are at least two layers of slate.

To get a good water and airtightness, an underlay of
roofing-felt, battens and counter (reverse) battens are
necessary.

Roofing Felt
One layer of 30 Ib. felt. In some areas an
underlayment of an approved modified bitumen or
other high performance underlayment may be desired
as an upgrade

Reverse Battens:

Fix battens to conform to chalk lines securing at not
more than 24 on center using 0.121" x 1 /4"
corrosion resistant nail or #10 x 1 172" plated deck
SCTEW,

Battens

F1x reverse battens to conform to chalk lines securing at not more than
i1 3/8"on center using 0.121" x | 174" corrosion resistant nail or #10 x

[ 12" plated deck screw

s

SYSTEMS

SUNSLATES ™ are a roofing and fagade
material, which uses solar energy to produce
electrical power for the building’s use.
SUNSLATES ™ are composed from 1) a
solar module, 2) connection box and 3)
Eternit slate. The solar module and the
connection box are laminated together and
then glued to the surface of the slate.
SUNSLATES ™ are installed by the
technique (double overlap system) provided
from the Eternit Company. SUNSLATES
™ are a light concrete roofing material and
have passed all of the roofing tests made by
the Eternit Company.

SUNSLATES ™ are a UL listed product.

FRONT VIEW
24 316" — S —— S — > -
412" 23S 138
1113/16" - -
SN ~ T o B ;
C =] SR A
, Hooks
) ==zt E— ig‘:b“’ o
(22 \—/JF\\\ ‘/7 4 # . ¥
u PR 7
’ i ’/.4 ¥ #
;CP; 7z e . ,; 7
¥ g %/ Ay 7

1\ ¥ . AN A L

Field verify
Cant Strip 1/4" x 1*

Starter slate 16" x 15 3/4"
Distance between slates: 5/16" to 3/8"
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For every whole slate/ SUNSLATE there has to
be one hook.
The half or cut slate and the slates, which are on

SIDE VIEW

REAL the edges of the roof/fagade, have to be nailed or
screwed to the battens.
3 Do not nail the SUNSLATE unless they are cut
. T or are placed on the edge of the roof.

The hook must be nailed directly to the battens. [f
the hook has a tilt in the battens direction the
space between slates will get bigger with every
next slate.

If the row is not straight, use a chalk line to mark
Rafter the position of the hook.

1.Starter batten - 1x8 or two x4

o P <l Slate

2 2. Plywood - 5/8 or 1 /2 CDX
’ - 3. Batten - 1 /4
= o 4. Reverse batten — 2x2
5. Cant strip
6. Drip edge
Every slate on the roof has ‘0 be strengthened by a hook.
Fixing the starters and the first course STARTERS

{'he starter slates and first row of hooks are the most L 1113167 Exposure

umportant to ensure an aligned roof The caves
course slate i1s a full slate whose length has been
reduced by the gauge, s.e. actual length of eaves 1 1] e 11

S 24318
24" |Rafter Spacing) 24" (Ratter Spacing)
-_— - Slale 72x40

—

course slate is gauge plus lap. The starter course T LTSI~ o TR o e
slate is secured by two nails and a hook on the top : i 158 S +
Before installing the whole row, make sure that the i S i ~
hook line, for the hooks between the starters, is | T
marked with chalk line. The distance between the / i
slates must not be smaller then one hook thickness = g - :
and not bigger then (% hook thickness. Afier ‘ ( ; ( (
mstalling the starters measure the straightness of the
fust row of hooks with a chalk cord and a
wvaterlevel. |
I'he first course has to be instailed using the first
row of hooks and then nailing the slate houok.

4112
s

1 st hook line Slarter slale : * Hooks Nails
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