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TEST ITEM FCC REFERANCE TEST RESULT NOTE
Conducted emission 15.107 Pass
Radiation emission 15.109 Pass
Notes: 1: NA =Not Applicable

2: Determination of the test conclusion is based on IEC Guide 115 in consideration of
measurement uncertainty.

3: Additions, Deviations and Exclusions from Standards: None.
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1.1 Description of Equipment Under Test (EUT)

Product Name : Solar Hybrid Inverter

HESP followed by 4880, 48100 or 48120; followed by
U200-H.

SEI- followed by 8K, 10K or 12K; followed by -UP.

HEBP followed by 4880, 48100,48114 or 48120; followed by U240-
Pro.

Type/Model

SEI- followed by 8K, 10K,11.4k or 12K; followed by -UPRO.

Description of EUT : The products covered by this report are outdoors, split-phase or
three-phase, Non-isolated, Hybrid inverter with Grid Support Utility
Interactive Inverter.

SEI-8K-UP is same with HESP 4880U200-H except model name.
SEI-10K-UP is same with HESP 48100U200-H except model name.
SEI-12K-UP is same with HESP 48120U200-H except model name.

All models have same hardware and software except for the different
power controlled by software and inverter inductor.

48 stands for 48V battery voltage.

80 or 8K stands for output power 8.8kW, 100 or 10K stands for output
power 10kW, 120 or 12K stands for output power 12kW.

200 stands for charging current 200A.
H stand for PV voltage 550V.
P stands for Parallel communication board.

After technical evaluation, we selected its typical model to test and
listed its worst test data as representative in report.

Rating : See next page for details
Brand name : SRNE
Mainslead : (un)shielded, (non)detachable
Datacable : None
I/OPort : None
Category of EUT : ClassB

EUT type : |:| Table top |X| Floor standing

Highest operating : Lessthan 1.705MHz
frequency

TTRFFCCPART15b_V1 © 2018 Intertek Page 6 of 38



Nntertek

Total Quality. Assured.

Sample received date : 2024-04-29
Sample identification No. : -
Date of test : 2024-04-30 to 2024-05-23, 2025-03-14 to 2025-03-15

Amendment1l : Add new model HEBP followed by 4880, 48100,48114 or 48120;
followed by U240-Pro.
SEI- followed by 8K, 10K,11.4k or 12K; followed by -UPRO.
SEI-8K-UPRO is same with HEBP 4880U240-Pro except model name.
SEI-10K-UPRO is same with HEBP 48100U240-Pro except model
name.
SEI-11.4K-UPRO is same with HEBP 48114U240-Pro except model
name.
SEI-12K-UPRO is same with HEBP 48120U240-Pro except model
name.
HEBP48100U240-Pro is the same as the original certified model
HESP48100U200-H except for the model number, the size of
enclosure, the position of the terminal, and the power.The product
principle, internal structure, internal topology, and PCB used are the
same as the original certified model HESP48100U200-H.

After technical evaluation, we selected its typical model

HEBP48120U240-Pro to test and listed its worst test data as
representative in report.
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Rating list

Report No. 2309A1339SHA-001+ Amendment 1

Specifications table

Model HESP45800U200-H HESP431000200-H | HESP481200200-H
SEI-8K-UP SEI-10K-UP SEI-12K-UP
PV input
Vmax PV (Vdc) (absolute Max.) 550Vdc 550Vdc 550Vdc
Isc PV (absolute Max.) (A) 3772 3772 3772
Max. PV input current / strings (A) 25A 72 25A %2 25A 72
Mumber MPP trackers 2 2 2
Mumber input strings 1+1 1+1 141
MPPT voltage range (Vdc) 125~ 450Vdc 125~ 450Vdc 125~ 450Vdc
Vdc range @ full power (Vdc) 275-450 Vdc 275-450 Vdc 275-450 Vdc
P pv Max(kW) S500W/5500W S500W/5500W 6G00W/EB00W
Battery (charge/discharge)

Battery type

Li-ion/Lead-acid

Battery Norma Voltage (Range) (Vdc)

48V (40-60V)

Max discharge Current(A) 230 230 270

Max charge Current(A) 200 200 200

Max charge/discharge Power(kW) 1110.5 1112 11114
AC Grid (input and outpui)

Mormal AC Voltage (VAC)

120/240 Vac (Split Phase)

1201208V ac(Three phase)

Frequency (Hz) 60Hz
240V 366 240y 417
Max. cont. inputfoutput current (Aac) @ @ 50
@208V 423 @208V 48.1
240V 12
Max. cont. inputfoutput Power (KW} 8.0 10 @
@208V 104
240V 12
Max. cont. Apparent Power (kVA) 8.8 10 @
@208V 104
Power factor(adjustable) 1.0(-0.8~ +0.8)
AC Load output (stand alone)
Normal Voltage (L-L) (VAC) 240/208 Vac 240/208 Vac 24002086 Vac
Normal Voltage (L-O) (VAC) 120 Vac 120Vac 120Vac
Frequency (Hz) 60 60 60
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Report No. 2309A1339SHA-001+ Amendment 1

Specifications table

HEBP4880U240- HEBP48100U240-Pro HEBP481141J240-Pro HEBP48120U240-
Model Pro Pro
5EI-8K-UPRO SEI-10K-UPRQ SEI-11 4K-UPRO SEI-12K-UPRO
PV input
Vmax PV (Vdc) 550Vdc 550Vdc 550Vdc 550Vdc
(absolute Max.)
Isc PV (absolute 402 402 402 402
Max.) (A)
Max. PViinput 32A ™2 32A ™2 32A %2 3DA 2
current / strings (A)
Number MPP ) ) ) 9
trackers
Nu.mberlnput 141 11 141 141
strings
MPPT volta
VORage fange | 45 450vdc 125--450Vdc 125~ 450Vdc 125~450Vdc
(Vdc)
Vd full
crange @ fu 275-450 Vdc 275-450 Vdc 275-450 Vdc 275-450 Vdc
power (Vdc)
P pv Max(kW) 6.6KW/6.6KW T.9KW/T.5KW 8.55KW/8.55KW OKW/IGKW
Battery (charge/discharge)
Battery type Li-ion/Lead-acid
Battery Norma
Voltage (Range) 48V (40-60V)
(Vdc)
Max discharge 230 230 250 270
Current(A)
Max charge 240 240 240 240
Current(A)
Max
charge/discharge 13/105 1312 1312 13/14
Power(kW)
AC Grid (input and output)
Normal AC Voltage ) .
120/240 Vac (Split Phase) 120/208Vac(Three phase)
(VAC)
Frequency (Hz) 60Hz
Max. cont. @240V 366 @240V 417 @240V 47 5A
input/output current 50
@208V 423 @208V 481 @208V 50A
(Aac)
Max. cont. @240V 11.4 @240V 12
input/output Power 88 10
@208V 10.4 @208V 104
(kW)
L Gol ATIEE T . o @240V 11.4 @240v 12
Power (kVA) ' @208V 10.4 @208V 104
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Report No. 2309A1339SHA-001+ Amendment 1

P
ower ) 1.0(-0.8~ +0.8)
factor(adjustable)
AC Load output (stand alone)
N I Volt L=
ormal Voltage ( 240/208 Vac 240/208 Vac 240/208 Vac 240/208 Vac
L) (VAC)
N I Volt L=
ormal Voltage ( 120 Vac 120Vac 120Vac 120Vac
N) (VAC)
Frequency (Hz) 60 60 60 60
@240V 3686 @240V 417 @240V 47 5A
Nominal Current(A) 50
@208V 423 @208V 481 @208V 50A
Max. cont. Power @240V 11.4 @240V 12
(kW) 8.8 10
@208V 10.4 @208V 104
Max. cont. Apparent @240V 11.4 @240V 12
Power (kKVA) 8.8 10
@208V 10.4 @208V 104
Power 1
factor(adjustable)
Others
Ingress  protection
NEMA 4X P55
(IP)
Protective class
Class |
Temperature () -257 to +607C (Derating 457)
i Mon-isolated PV- battery- AC
Inverter 1solation
High frequency isolated
Overvoltage
OVC Il (AC Main), OVC Il (PV)
category
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1.2 Description of Test Facility

Name : Intertek Testing Services Shanghai

Address : Building 86, No. 1198 Qinzhou Road(North), Shanghai 200233, P.R. China

Telephone : 862161278200

Telefax : 862154262353

The test facilityis : CNAS Accreditation Lab
recognized, certified, or Registration No. CNAS L0139
accredited by these FCC Accredited Lab
organizations Designation Number: CNO175

IC Registration Lab
CAB identifier.: CNO051

VCCI Registration Lab
Registration No.: R-14243, G-10845, C-14723, T-12252

A2LA Accreditation Lab
Certificate Number: 3309.02
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2.1 Standards or specification

47CFR Part 15 (2023): Radio Frequency Device: Subpart A
ANSI C63.4 (2014)+A1 (2017): Interim Standard for Methods of Measurement of Radio-Noise Emissions
from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to

40GHz.

2.2 Mode of operation during the test

Within this test report, EUT was tested under all available operation modes and tested under its rating
voltage and frequency. Other voltage and frequency is specified if used.

2.3 Test software list

Test ltems Software Manufacturer Version
Conducted emission ESxS-K1 R&S V2.1.0
Radiated emission ES-K1 R&S V1.71

2.4 Test peripherals list

Item No. Name Band and Model Description

2.5 Record of climatic conditions

Test ltem Temperature Relative Humidity Pressure
(°9) (%) (Kpa)
Conducted emission 34 45 101
Radiated Emission 34 45 101

Notes: NA =Not Applicable
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Report No. 2309A1339SHA-001+ Amendment 1

2.6 Instrument list

Conducted Emission / Disturbance Power / Tri-loop Test / CDN method

Used Equipment Manufacturer Type Internal no. Due date
B | TestReceiver R&S ESCI 101045 2025-05-10
[ A.M.N. R&S ESH3-Z5 100191 2025-05-10
[} A.M.N. Schwarzbeck NNLK 8129 8129203 2025-05-11
B | PULSE LIMITER R&S ESH3-Z2 100107 2025-05-10

Radiated Emission

Used Equipment Manufacturer Type Internal no. Due date
Bl | TestReceiver R&S ESU 26 100154 2025-05-10
B | Bilog Antenna Schwarzbeck VULB9163 661 2025-06-02
[} Per-Amplifie Lunar EM LNA30M3G-25 | J10100000070 2025-05-10

TTRFFCCPART15b_V1 © 2018 Intertek
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2.7 Measurement Uncertainty

Expanded Uncertainty
Measurement Frequenc
ey (k=2) (2)
. . 9kHz ~ 150kHz 3.16 dB
Conducted emission at mains ports
150kHz ~ 30MHz 2.90dB
Radiated Emissions up to 1 GHz H:3.78 dB
30MHz ~ 1GHz
V:4.42 dB
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Test result: PASS

3.1 Limits

3.1.1 Limits for conducted emission of class A device

Frequency range Limits dB(uV)
(MHz) Quasi-peak Average
0.15~0.5 79 66
0.5~30 73 60

Note: If the limit for the measurement with the average detector is met when using a receiver with a
quasi-peak detector, the equipment under test shall be deemed to meet both limits and the
measurement using the receiver with an average detector need not be carried out.

3.1.2 Limits for conducted emission of class B device

Frequency range Limits dB(uV)
(MHz) Quasi-peak Average
0.15~0.5 66 ~ 56 * 56~ 46 *
0.5~5 56 46
5~30 60 50

Note: 1. * Means the limit decreasing linearly with the logarithm of the frequency in the range 0.15MHz
to 0.5MHz
2. If the limit for the measurement with the average detector is met when using a receiver with a
quasi-peak detector, the equipment under test shall be deemed to meet both limits and the
measurement using the receiver with an average detector need not be carried out.
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3.2 Test setup
|:| For table top equipment
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3.3 Test Setup and Test Procedure

Measurement was performed in shielded room, and instruments used were following clause 4 and
clause 5 of ANSI 63.4.

Detailed test procedure was following clause 7.3 of ANSI 63.4.
EUT arrangement and operation conditions were according to clause 6 and clause 7 of ANSI 63.4.

Frequency range 150kHz — 30MHz was checked and EMI receiver measurement bandwidth was set to 9
kHz.
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3.4 Test Protocol

Charging mode
Model: HEBP48120U240-Pro
Test voltage for 240V/50Hz

L1 line;
Test Curve:
20.0  dBu¥
Limit1:- —
Limt2- —_—
\ |
"‘h.*“_‘—
% |
@ ] 11
ﬂll \ .\
il i
Wik I e
il ( ‘ w | H’fﬁ
VMW AV
0.0
0.150 0.5 [MHz) 5 20,000
Test data:
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector Comment
10 0.2100 4419  10.50 54 69 6321 -852 QP
2 0.2100 3293 1050 4343 5321 978 AVG
3 0.2400 3632 1052 46.84 6210 15268 QP
4 0.2400 073 1052 4125 5210 -10.85 AVG
5 0.2800 3311 10.54 43.65 60.82 -1717 QP
6 0.2800 3061 10.54 41.15 50.82 -9.67 AVG
T 0.3600 3441 1064 4505 5873 1368 QP
8 0.3600 2933 1064 3997 4873 -B76 AVG
9 0.4400 2895 1063 3958 5706 -1748 QP
10 0.4400 2767 1063 3830 4706 -876 AVG
11 0.4800 2951 1057 40.08 56.34 -1626 QP
12 0.4800 2461 1057 3518 4634 1116  AVG

TTRFFCCPART15b_V1 © 2018 Intertek Page 18 of 38



mtertek Report No. 2309A1339SHA-001+ Amendment 1

Total Quality. Assured.

L2 line:
Test Curve:
80.0  dBu¥
Limit1: —_
Limit?: —_
\ I
""-u..-___‘—
5
ii I
ol M f
ALY o |
} Hl\l ’||i i
peak
bl by M e
’JM' ‘m P ave
0.0
0.150 05 [MHz) 5 30,000
Test data:
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector Comment
1 0.2100 4626  10.50 56.76 63.21 -645 QP
2 0.2100 3855 1050 49058 53.21 -4.16 AVG
3 0.2400 3919 1052 4971 62.10 -12.39 QP
4 0.2400 3332 1052 43.84 5210 -B8.26 AVG
5 0.3600 3830 1064 4894 5873 -9.79 QP
6 * 0.3600 3410 1064 4474 4873 -399 AVG
7 0.4800 3520 1057 4577 56.34 1057 QP
8 0.4800 2940 1057 39.97 46.34 -6.37 AVG
9 0.5200 3211 1053 42 64 56.00 -13.36 QP
10 0.5200 77 1053 41.30 46.00 -4.70 AVG
11 0.6000 3368 1048 4416 56.00 -11.84 QP
12 0.6000 2922 1048 39.70 46.00 -6.30 AVG
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N line:
Test Curve:
110.0  dBu¥
Limitd - —
Limit2: —
|
It 1“
i
|| I ’ | i Lokl TM II Nwﬁ}ﬂMHﬂW‘Ipeak
T
il Wit
0.150 05 [MHz] 5 20,000
Test data:
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Ower

MHz dBuv dB dBuv dBuv dB Detector ~ Comment
1 0.2100 5245 1050 62.95 63.21 -0.26 peak
2 0.2100 4253 1050 53.03 5321 -018 AVG
3 0.2800 3824 10.54 48.78 50.82 -2.04 AVG
4 0.3600 3653 10.64 4717 4873 -1.56 AVG
5 0.4800 3193 1057 4250 46.34 -3.84 AVG
6
7
8

0.6000 3185 1048 4233 46.00 -3.67 AVG
10.5800 39.06 1055 49.61 50.00 -0.39 AVG
' 11.5800 40.80 10.58 51.36 50.00 1.36 AVG
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Test result: PASS

4.1 Radiated emission limits

Report No. 2309A1339SHA-001+ Amendment 1

4.1.1 Limits for radiated emission of class A device

Frequency (MHz) Permitted limit in dBuV/m
(Quasi-peak)
of Measurement Distance 10m
30~ 88 39
88~ 216 43.5
216~ 960 46.4
Above 960 49.5

Note: for the measurement distance other than 3m and 10m, the limit is varied according to 20dB/10

decades.

4.1.2 Limits for radiated emission of class B device

Frequency (MHz) Permitted limit in dBuV/m
(Quasi-peak)
of Measurement Distance 3m
30~ 88 40.0
88~ 216 435
216 ~ 960 46.0
Above 960 54.0

Note: for the measurement distance other than 3m and 10m, the limit is varied according to 20dB/10

decades.
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4.2 Block diagram and test set up

|:| For table top equipment

0 NONCONDUCTIVE
cm EUT TABLE 1.5 X 1 METER

10
cm

B0 em TO
GROUND PLANE

- 2

CONDUCTING GROUND
PLAME EXTENDS 0.5 m
BEYOND EUT 5YSTEM

|E For floor standing equipment
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—
[,

IR
B
e

GROUMND PLANE

4.3 Test Setup and Test Procedure

The measurement was performed in a semi-anechoic chamber.

The distance from EUT to receiving antenna is 3 meter.

Measurement was performed according to clause 4 and clause 5 of ANSI 63.4.

Test procedure was according to clause 8.3 of ANSI 63.4.

EUT arrangement and operate condition were according to clause 6 and clause 8 of ANSI 63.4.
The bandwidth setting on R&S Test Receiver was 120 kHz.

The required measurement frequency range was checked.
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4.4 Test Protocol

Test voltage for 240V/60Hz
Model: HEBP48120U240-Pro
Charging mode

Test Curve:

Horizontal:

a0.0 dBu¥/m

Limit1- —_
Margin:
Fi

=]

. i

40 I

i 2
0 LL\W

20

£y
en

10

0.0
30000 40 50 G0 70 80 [MHz] 300 400 500 60O 700  1000.000
Final Result
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment

1 30.8941 4763 -16.46 37 40.00 -883 QP
2 477213 4535 -14.26 31.09 40.00 -891 QP
3 % 1226726 5441 17.01 37.40 4350 -6.10 QP
4 171.5428 45868 -16.41 3227 4350 -11.23 QP
5
&

236.2302 46.58 -14.45 3213 46.00 -13.87 QP
851.7817 33.15 1.79 34.94 46.00 -11.06 QP
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Test Curve:
Vertical:

0.0 dBu¥ /m

Limit1: —_—
M argin:
Fi

60

. r

40

a0

20

10

0.0
30000 40 50 60 70 B0 [MHz] 300 400 500 GOO 700  1000.000
Final Result
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBu¥v/fm dBuv/m dB Detector cm degree  Comment

302111 53.03 -16.53 368.50 40.00 -350 QP
I 317730 5115 -16.45 34.70 40.00 -530 QP
56.4442 4774 1434 33.40 40.00 -660 QP

I 120.8050 5448 -16.68 37.80 4350 -570 QP
135.5654 5436 -17.26 3710 4350 -640 QP
175.7286 5344 -16.40 37.04 4350 646 QP

D | B W M| =
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Discharging mode+ AC Out
Test Curve:
Horizontal:

80.0 dBu¥/m

Limit1: _
M argin:
Fi

60

; i

40 2

20

10

0.0
0000 40 50 60 70 [MHz) 200 400 500 GOO 700  1000.000
Final Result
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit  Qver Height Degree
MHz dBuv dB dBu\vim dBuVim dB Detector cm degree  Comment

1 30.2376 4441 -16.53 27.88 40.00 1212 QP
2 47.8050 4569 -14.25 31.44 40.00 -856 QP
3 7 119.6981 53356 -16.52 36.83 4350 -667 QP
4 169.2277 4342  -16.51 319 4350 -1159 QP
5
6

218.7874 4378 -1526 2852 46.00 1748 QP
851.7816 34.47 1.79 36.26 46.00 -5.74 QP
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Test Curve:
Vertical:

a0.0 dBuV /m

Limit1: —_—
M argin: —
Fi

60

L]

40 | L

N
: Iy

20

10

0.0
30000 40 50 60 70 00 [MHz) 200 400 500 GO0 700 1000.000
Final Result
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuVim dBuv/m dB Detector cm degree  Comment

1 30.8805 4766 -16.46 31.20 40.00 -8.80 QP
2 43.9851 4814 1454 33.60 40.00 -640 QP
3 121.4953 5390 -16.80 3710 4350 -640 QP
4 126.3286 50.87 -17.37 33.50 4350 -10.00 QP
5
§

* 167.9714 5393 -16.63 37.30 4350 -620 QP
877.5518 3874 0.76 39.50 46.00 -6.50 QP

TTRFFCCPART15b_V1 © 2018 Intertek Page 27 of 38



Nntertek

Total Quality. Assured.

PV in+ Charging mode+ AC Out
Test Curve:
Horizontal:

80.0 dBu¥/m

Limit1: —_—
MW argin:
FiL]

&0

" [

40 5 &

* o

20

10

0.0
30,000 40 50 60 70 B0 (MHz] 300 400 500 GOO 700  1000.000
Final Result
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment  Limit  Over Height Degree
MHz dBuy dB dBuvim dBuV/m dB Detector cm degree  Comment

31.7174 4795 -16.45 31.50 40.00 -850 QP
47.6377 4455 1427 30.28 40.00 972 QP
99.0060 5271  -1641 36.30 4350 -720 QP
130.4361 5168 -17.26 34.42 4350 -9.08 QP

* o 164.3301 5399 -16.94 37.05 4350 -645 QP
230.9068 5182 -1475 37.07 46.00 -893 QP

@ | | ] M| =
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Test Curve:
Vertical:

80.0 dBu¥/m

Limit1- —_—
M argin:
70

60

. [

40 jll..r ;‘ ;
AW
0
20
10
0.0
30.000 40 50 &0 70 80 [MHz) 300 400 500 GO0 700  1000.000
Final Result
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBuV/m dBut/m dB Detector cm degree  Comment

T 311251 5275 -16.45 36.30 40.00 -370 QP
2 42.9938 4784 1474 33.10 40.00 680 QP
3 1 100.6688 5495 -18.55 38.40 4350 -510 QP
4 128.9580 5460 -17.30 37.30 4350 -620 QP
5
G

163.6115 5436 -16.96 3740 4350 -610 QP
447.1974 47.22 -7.52 3970 4600 -630 QP
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Radiated Emission

Conducted emission
-y - ﬁ:u;w: S
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External view
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***END of the report***
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