
HISTORIC AND DESIGN REVIEW COMMISSION 

April 21, 2021 

 

HDRC CASE NO: 2021-183 

ADDRESS: 306 E CAROLINA ST 
LEGAL DESCRIPTION: NCB 2956 BLK 0 LOT 16 

ZONING: R-6,H 
CITY COUNCIL DIST.: 1 

DISTRICT: Lavaca Historic District 
APPLICANT: Desiree Carmona/TriSMART Solar LLC 
OWNER: KAARLSEN BRYAN & ROBIN 

TYPE OF WORK: Solar panel installation 
APPLICATION RECEIVED: April 02, 2021 

60-DAY REVIEW: Not applicable due to City Council Emergency Orders 
CASE MANAGER: Stephanie Phillips 

REQUEST: 

The applicant is requesting a Certificate of Appropriateness to install a 21-panel solar array on the primary structure at 
306 E Carolina. 

APPLICABLE CITATIONS: 

 
Historic Design Guidelines, Chapter 3,Guidelines for Additions   

  
6. Designing for Energy Efficiency   
C. SOLAR COLLECTORS   
i. Location—Locate solar collectors on side or rear roof pitch of the primary historic structure to the maximum extent 
feasible to minimize visibility from the public right-of-way while maximizing solar access. Alternatively, locate solar 
collectors on a garage or outbuilding or consider a ground-mount system where solar access to the primary structure is 
limited.   
ii. Mounting (sloped roof surfaces)—Mount solar collectors flush with the surface of a sloped roof. Select collectors that 
are similar in color to the roof surface to reduce visibility.   
iii. Mounting (flat roof surfaces)—Mount solar collectors flush with the surface of a flat roof to the maximum extent 
feasible. Where solar access limitations preclude a flush mount, locate panels towards the rear of the roof where 
visibility from the public right-of-way will be minimized.  

FINDINGS: 

 

a. The primary structure located at 306 E Carolina is a 1-story single family structure constructed circa 1910 in the 
Queen Anne style. The structure features a primary hipped roof configuration with a front gable, a full-width 
wraparound front porch with Corinthian columns, a woodlap façade with fish scale siding in the front gable, and 
wood windows. The structure is contributing to the Lavaca Historic District.  

b. LOCATION – The applicant is requesting approval to install 21 solar panels the primary structure.  Seventeen 
panels will be located on the west roofline and four panels will be located on rear rooflines. According to the 
Historic Design Guidelines for Additions 6.C.i, solar collectors should be located on a side or rear roof pitch to 
the maximum extent possible to minimize visibility from the street. Staff finds the location of the panels 
appropriate. 

c. PITCH – The panels will be installed flush with the roof pitch. According to the Historic Design Guidelines, 
solar collectors should be mounted flush with the surface of a sloped roof and maintain distance from the roof 
eaves. Staff generally finds the pitch appropriate but finds that the panels on the rear roofline may be installed 
closer to the eaves than the stipulations listed in the recommendation. 



RECOMMENDATION: 

Staff recommends approval based on findings a through c with the following stipulations: 

i. That the solar panels maintain at least 18” of separation from the roof eaves and ridges.
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PHOTOVOLTAIC ROOF MOUNT SYSTEM
21 MODULES-ROOF MOUNTED - 7.560 kW DC, 5.040 kW AC

306 CAROLINA ST, SAN ANTONIO, TX, 78210
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ADDRESS : 2852 W. AMINI WAY

SOUTH JORDAN, UT 84095

256 N SAM HOUSTON
PARKWAY E #125

HOUSTON, TX 77060
PHONE NUMBER: (717) 406-0288
EMAIL: info@trismartsolar.com
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AERIAL VIEW
SCALE: NTS

HOUSE PHOTO
SCALE: NTS

3

VICINITY MAP
SCALE: NTS

SITE PLAN WITH ROOF PLAN
SCALE: 1" = 25'

APPLICABLE CODES
2017 NATIONAL ELECTRICAL CODE (NEC)

2018 INTERNATIONAL BUILDING CODE (IBC)
2018 INTERNATIONAL RESIDENTIAL CODE (IRC)
2018 INTERNATIONAL MECHANICAL CODE (IMC)

2018 INTERNATIONAL PLUMBING CODE (IPC)
2018 INTERNATIONAL ENERGY CONSERVATION CODE (IECC)

DESIGN CRITERIA

· EXPOSURE CATEGORY = B
· WIND SPEED = 115MPH

SHEET INDEX
PAGE NUMBER PAGE TITLE

SITE PLAN WITH ROOF PLAN

ROOF PLAN WITH MODULESPV-2

STRING LAYOUT

ATTACHMENT DETAIL
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PV-3

PV-4

PV-5

PV-6

PV-7

PV-8+

SINGLE LINE DIAGRAM

1

3

4
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2

ARRAY LOCATION

PROJECT SITE
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SCOPE OF WORK

7.56 kW DC 5.04 kW AC

21

21

 REC SOLAR (360W)
 REC360AA BLACK
 ENPHASE: IQ7-60-2-US
(240V) MICROINVERTERS

EXISTING

ELECTRICAL INFORMATION

MAIN SERVICE PANEL
BUSBAR RATING
MAIN SERVICE
BREAKER RATING

 200A

 200A

1 , 3W, 120/240V

(1) STRINGS OF 11 MODULES CONNECTED IN SERIES &
(1) STRING OF 10 MODULES CONNECTED IN SERIES

INTERCONNECTION TYPE: SOLAR BREAKER TIE-IN

ROOF TYPE  METAL ROOF

ROOF
CONDITION  GOOD

RACKING
INFORMATION UNIRAC SOLAR MOUNT

1

2

3

(N) JUNCTION BOX

3/4" EMT CONDUIT RUN

(N) ENPHASE COMBINER BOX

(N) NON-FUSED AC DISCONNECT

(E) UTILITY METER

(E) MAIN SERVICE PANEL
200A RATED, 240V, 200A MAIN

(N) PV METER

ROOF #1
(17) REC SOLAR

REC360AA 360
MODULES

ROOF #2
(2) REC SOLAR
REC360AA 360
MODULES

ROOF #3
(2) REC SOLAR
REC360AA 360
MODULES

CAROLINA ST

DRIVEWAY
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ROOF PLAN WITH MODULES
SCALE: 1" = 15'

NUMBER OF MODULE = 21 MODULES
MODULE TYPE = REC SOLAR REC360AA (360W) MODULES
MODULE WEIGHT = 43 LBS / 19.5 KG.
SOLAR PANEL AREA = 67.75" X 40" = 18.82 SQFT
INVERTER = 21 ENPHASE IQ7-60-2-US (240V) MICROINVERTERS

MODULE TYPE, DIMENSIONS & WEIGHT

1

EQUIPMENT ELEVATION
NOT TO SCALE

2

ROOF DESCRIPTION
ROOF TYPE METAL ROOF

ROOF ARRAY
TILT AZIMUTH TRUSSES

SIZE
TRUSSES
SPACING

#3 32° 204° 2x4

ARRAY AREA & ROOF AREA CALC'S

ROOF # OF
MODULES

ARRAY
AREA

(Sq. Ft.)

ROOF
AREA

(Sq. Ft.)

ROOF
AREA

COVERED
BY ARRAY

(%)

#3 2 36.70 216.01 16.99

#1
#2

32°
10°

294° 2x4
2x4

#1
#2 2 36.70 203.71 18.02

17 311.95 759.39 41.08

204°
24" O.C.
24" O.C.
24" O.C.

(N) JUNCTION BOX

3/4" EMT CONDUIT RUN

(N) ENPHASE COMBINER BOX

(N) NON-FUSED AC DISCONNECT

(E) UTILITY METER

(E) MAIN SERVICE PANEL
200A RATED, 240V, 200A MAIN

(N) PV METER

(N) 55 - UNIRAC MOUNT
ATTACHMENTS

RACKING RAILS

ROOF #1
(17) REC SOLAR

REC360AA 360
MODULES

ROOF #2
(2) REC SOLAR
REC360AA 360
MODULES

ROOF #3
(2) REC SOLAR
REC360AA 360
MODULES

36"36"

36"
36"

36"

36" 18" 18"

18"

18"

18"

18"
18"

18" 18"

18"

18"

18"18"

18"
18"

18"

18"

18"
RO

O
F #1

AZIM
UTH 294°

PITCH 32°
ROOF #2

AZIMUTH 204°
PITCH 10°

ROOF #3
AZIMUTH 204°
PITCH 32°
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STRING LAYOUT
SCALE: 1" = 10'

BILL OF MATERIALS

EQUIPMENT QTY DESCRIPTION

SOLAR PV
MODULE

INVERTER

NON-FUSED AC
DISCONNECT

LOAD CENTER

21

21

1

1

REC SOLAR REC360AA 360 MODULES

ENPHASE: IQ7-60-2-US (240V) INVERTER

NON-FUSED AC DISCONNECT, 30A, 2P,
240V 3R FUSED

ENPHASE IQ COMBINER 3 BOX, 120/240V

1

ATTACHMENT
MID CLAMPS
END CLAMPS
GROUNDING LUG

55
33
32
9

UNIRAC MOUNT ATTACHMENTS
MID CLAMPS
END CLAMPS
WEEBLUG

PV METER 1 FM2S, CL 125, 240V, 3W

STRING #1

STRING #2
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ATTACHMENT DETAIL (ENLARGED SECTION VIEW)
SCALE: NTS

1

ATTACHMENT DETAIL
SCALE: NTS

11

2

6" MAX

PV MODULE

SIMPLEX BLOCK-PV WITHOUT
SR-X° END SPACERS

(E) CORRUGATED METAL

SELF-TAPPING & SEALING
SHEET METAL SCREWS

PV MODULE

SIMPLE BLOCK-PV
WITH SR-X° END

SPACERS

CORRU SLIDE
ECO FASTEN

T-SLOT FOR 5/16" HEX
HEAD CAP SCREW

SEE ENLARGED
VIEW (3 / PV-4)

SEE ENLARGED
VIEW (2 / PV-4)

PV MODULE

(E) CORRUGATED METAL
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ELECTRICAL SINGLE LINE DIAGRAM
SCALE: NTS

(N) 120/240V ENPHASE IQ
COMBINER 3 BOX

JUNCTION BOX
600 V, NEMA 3

UL LISTED

(4) #12 AWG TC-ER TRUNK CABLE
(1) #6 BARE COPPER GND

11 MODULE IN BRANCH CIRCUIT 1

10 MODULE IN BRANCH CIRCUIT 2

(4) #10 AWG THHN-2
(1) #8 AWG CU EGC

3/4" EMT TYPE CONDUIT

10A

ENPHASE
ENVOY

20A

20A

1

2

GROUNDING ELECTRODE SYSTEM
INSTALLED PER NEC TO INCLUDE 5/8"

BY 8' GROUND ROD AS REQUIRED BY CPS
ENERGY AT ALL CUSTOMER SERVICE

LOCATIONS. (REFER TO SECTION 1700)

1

GROUNDING ELECTRODE SYSTEMS
SHALL BE BONDED IN ACCORDANCE WITH NEC

M

(E) MAIN SERVICE
PANEL, 200A RATED,
240V

(E) MAIN BREAKER TO
HOUSE 240V, 200A/2P

30A (N) 30A PV BREAKER AT
OPPOSITE END OF BUS
FROM MAIN BREAKER

TO UTILITY GRID

UTILITY: CPS
METER NO: 130 803 703

GEC

GROUNDING
ELECTRODE SYSTEM

NEUTRAL WILL PASS
THROUGH NEUTRAL LUG

#6 AWG THWN-2
#8 AWG CU EGC

3/4" EMT TYPE CONDUIT

AC DISCONNECT
NON-FUSIBLE

30A 2P, 240V 3R

VISIBLE LOCKABLE
LABELED DISCONNECT

M

PV PRODUCTION
METER

FM2S, CL 125, 240V, 3W

#6 AWG THWN-2
#8 AWG CU EGC

3/4" EMT TYPE CONDUIT

10' MAX

443

(21)  REC SOLAR REC360AA 360W MODULES

(1) STRINGS OF 11 MODULES CONNECT IN SERIES &
(1) STRING OF 10 MODULES CONNECTED IN SERIES

(21)  ENPHASE: IQ7-60-2-US (240V) MICROINVERTERS

SCOPE
7.560 KW DC 5.040 KW AC/

ELECTRICAL INFORMATION
EXISTING : 1 , 3W, 120/240V
MAIN SERVICE PANEL BUSBAR RATING : 200A
MAIN SERVICE BREAKER RATING           : 200A

ᶲ
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ELECTRICAL NOTES

1.) ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS APPLICATION.
2.) ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90 DEGREE C WET

ENVIRONMENT.
3.) WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL BE ROUTED DIRECTLY

TO, AND LOCATED AS CLOSE AS POSSIBLE TO THE NEAREST RIDGE, HIP, OR VALLEY.
4.) WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL EQUIPMENT SHALL

COMPLY WITH NEC 110.26.
5.) DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR SHALL

FURNISH ALL NECESSARY OUTLETS, SUPPORTS, FITTINGS AND ACCESSORIES TO FULFILL
APPLICABLE CODES AND STANDARDS.

6.) WHERE SIZES OF JUNCTION BOXES, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED, THE
CONTRACTOR SHALL SIZE THEM ACCORDINGLY.

7.) ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.

1
FROM PV MODULES TO JBOX

WIRE CHART

#12 AWG ENPHASE TRUNK CABLE, PV WIRE(4)

#6 AWG BARE CU EGC(1)

TAG

2

FROM JBOX TO COMBINER BOX
(4)

(1)

#10 AWG THWN-2
#8 AWG CU EGC, 3/4" EMT TYPE CONDUIT

INVERTER OUTPUT MAX CURRENT

COEFFICIENT

ADJUSTMENT FACTOR

TEMP. DERATING FACTOR

1.0

1.25

0.8

1.0

RACEWAY HEIGHT FROM ROOF 7/8"

BRANCH CIRCUITS 2

BREAKER SIZE PER BRANCH CIRCUIT 20A

BRANCH CIRCUIT 1 = 11 MODULES

11 * 1.0 * 1.25

BRANCH CIRCUIT 2 = 10 MODULES

10 * 1.0 * 1.25

ADJUSTED CONDUCTOR AMPACITY

13.8A

12.5A

13.8 / 1.0 / 0.8 17.25A

FROM COMBINER BOX TO FUSED DISCONNECT
(3)

(1)

#6 AWG THWN-2
#8 AWG CU EGC, 3/4" EMT TYPE CONDUIT

NUMBER OF MICROINVERTERS 21

MAXIMUM INVERTER OUTPUT CURRENT 1.0

CONSIDER CONTINUOUS COEFFICIENT 1.25

CONSIDER CONTINUOUS (A) 26.3

WALL TEMPERATURE FACTOR 0.91

TEMPERATURE ADJUSTMENT (A) 28.8

3

21 * 1.0 * 1.25

21 * 1.0 * 1.25 / 0.91

4

FROM FUSED DISCONNECT TO MAIN SERVICE PANEL
(3)

(1)

#6 AWG THWN-2
#8 AWG CU EGC

3/4" EMT TYPE CONDUIT
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COMBINER BOX
PV METER

UTILITY METER

MAIN SERVICE PANEL

PLACARDS

PV-7
SHEET NUMBER

BR
YA

N
 K

 K
AA

R
LS

EN
29

.4
06

02
, -

98
.4

81
78

30
6 

C
AR

O
LI

N
A 

ST
SA

N
 A

N
TO

N
IO

, T
X,

 7
82

10

ANSI B
17" X 11"

SHEET SIZE

SHEET NAME

PROJECT NAME

CONTRACTOR

CURRENT INSIGHT
ADDRESS : 2852 W. AMINI WAY

SOUTH JORDAN, UT 84095

256 N SAM HOUSTON
PARKWAY E #125

HOUSTON, TX 77060
PHONE NUMBER: (717) 406-0288
EMAIL: info@trismartsolar.com

LICENSE# 32259

AHJ
CITY OF SAN

ANTONIO

2 WARNING: PHOTOVOLTAIC
POWER SOURCE

LABEL LOCATION:
DC CONDUIT, COMBINER BOX

5 PHOTOVOLTAIC SYSTEM AC DISCONNECT
RATED AC OPERATING CURRENT 26.25  AMPS
AC NOMINAL OPERATING VOLTAGE 240 VOLTS

LABEL LOCATION:
AC DISCONNECT, POINT OF INTERCONNECTION, ALL BACKFED PANELS

7 PHOTO VOLTAIC SYSTEM
EQUIPPED WITH RAPID

SHUTDOWN

ADHESIVE FASTENED SIGNS:
· THE LABEL SHALL BE SUITABLE FOR THE ENVIRONMENT

WHERE IT IS INSTALLED
· WHERE REQUIRED ELSEWHERE IN THE CODE. ALL FIELD

APPLIED LABELS, WARNINGS, AND MARKINGS SHOULD
COMPLY WITH ANSI Z535.4 [NEC 110.21(B) FIELD MARKING].

· ADHESIVE FASTENED SIGNS MAY BE ACCEPTABLE IF
PROPERLY ADHERED. VINYL SIGNS SHALL BE WEATHER
RESISTANT [IFC 605.11.1.3]

JUNCTION
BOX

(IF USED)

COMBINER
BOX

(IF USED)
AC

DISCONNECT
(IF USED)

MAIN SERVICE PANEL
FOR ILLUSTRATION ONLY

(NOT ACTUAL MSP)

SERVICE
ENTRANCE

2

3 7

5
8

1 WARNING
ELECTRICAL SHOCK HAZARD

DO NOT TOUCH TERMINALS
TERMINALS ON BOTH LINE AND

LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

LABEL LOCATION:
AC DISCONNECT, COMBINER BOX, JUNCTION
BOX, BREAKER PANEL, INVERTER

3 CAUTION
PHOTOVOLTAIC SYSTEM CIRCUIT

IS BACKFED
LABEL LOCATION:
MAIN SERVICE

WARNING DUAL POWER SOURCE
SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

LABEL LOCATION:
POINT OF INTERCONNECTION

4

6 WARNING
INVERTER OUTPUT CONNECTION DO NOT
RELOCATE  THIS OVERCURRENT DEVICE

LABEL LOCATION:
POINT OF INTERCONNECTION, AC COMBINER PANEL,
ALL BACKFED PANELS

LABEL WILL BE REFLECTIVE, WITH 38" MINIMUM
LETTERS PER NEC 690.56 (C).

8 "RAPID SHUTDOWN
SWITCH FOR SOLAR PV

SYSTEM"

9 DUAL POWER SUPPLY

LABEL LOCATION:
UTILITY SERVICE METER AND MAIN SERVICE
PANEL, PV SYSTEM, AC DISCONNECT

SOURCES: UTILITY GRID
AND PV SOLAR ELECTRIC

SYSTEM

WARNING

1 6

4 8

5
111

6

EQUIPMENT ELEVATION
NOT TO SCALE

1
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