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(54) CIRCUIT FOR A POWER DEVICE AND GRAPHICAL USER INTERFACE

(57) An apparatus for a system power device utilized
in an interconnected power system. The interconnected
power system may include multiple system power devic-
es connected to various inter connections of groups of
direct currents (DC) from power sources which also may
be connected in various series, parallel, series parallel
and parallel series combinations for example. The appa-
ratus may include a processor connected to a memory
and a communication interface operatively attached to
the processor. The communication interface may be

adapted to connect to a mobile computing system of a
user in close proximity to the system power devices. A
graphical user interface (GUI) of the mobile computing
system may allow various operational and re-configura-
tion options for the interconnected power system which
may include installation, maintenance and monitoring
schedules in the interconnected power system when the
user of the GUI is in close proximity to the system power
devices.
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Description

RELATED APPLICATIONS

[0001] This application claims priority to U.S. provi-
sional application serial number 62/513,054, filed May
31, 2017, entitled "Circuit For A Power Device And
Graphical User Interface." The content of the foregoing
application is incorporated by reference in its entirety.

BACKGROUND

[0002] Installation and maintenance of power systems
often require personnel to understand and apply safety
principals when working on a power system. In general,
personnel may be required to have a safety awareness
which may include the principles of hazardous area clas-
sifications, explosion-protection techniques, equipment
installation requirements, safe testing procedures, pro-
cedures for breakdowns and maintenance, proper and
safe isolation and how to perform visual and detailed in-
spections. Personnel may require specific training in the
use of multi-function testing meters, safe isolation pro-
cedures and equipment, to properly fill out inspection and
testing documentation which may include details of con-
tinuity of protective conductors, insulation resistance,
protection by safety extra low voltage (SELV), polarity,
earth electrode resistance, earth fault loop impedance,
residual current device (RCD) testing, earth bonding and
prospective fault currents. More specifically, a power sys-
tem of interconnected photovoltaic panels may present
dangers from electrocution and risk to other personnel
such as fire fighters, since hazardous voltages may re-
main even after corrective actions (disconnections, for
example) are made.

SUMMARY

[0003] The following summary may be a short summa-
ry of some of the inventive concepts for illustrative pur-
poses only, and may be not intended to limit or constrain
the inventions and examples in the detailed description.
One skilled in the art will recognize other novel combi-
nations and features from the detailed description.
[0004] Illustrative aspects of the disclosure disclosed
herein may be with respect to power sources in a power
system and may consider the interconnecting of various
groups of power sources. Each group of power sources
may contain different types of power derived from both
renewable energy sources such as provided from sun-
light, wind or wave power and non-renewable energy
sources such as fuel used to drive turbines or generators
for example. Some illustrative aspects of the disclosure
may consider the connecting of DC sources to a load via
multiple power devices.
[0005] Illustrative aspects of the disclosure disclosed
herein may include a power system utilized to supply
power to a load and/or a storage device. The power sys-

tem may include various inter connections of groups of
direct currents (DC) or alternating currents (AC) from
power sources which also may be connected in various
series, parallel, series parallel and parallel series com-
binations for example.
[0006] More specifically, some illustrative aspects of
the disclosure may feature a retrofit circuit for a system
power device utilized in an interconnected power system.
The interconnected power system may include multiple
system power devices connected to various inter con-
nections of groups of direct currents (DC) from power
sources which also may be connected in various series,
parallel, series parallel and parallel series combinations
for example. The retrofit circuit may include a processor
connected to a memory and a communication interface
operatively attached to the processor. The communica-
tion interface may be adapted to connect to a mobile
computing system of a user in close proximity to the sys-
tem power devices. A graphical user interface (GUI) of
the mobile computing system may provide assistance
during various installation, maintenance and monitoring
schedules in the interconnected power system to be per-
formed when the user of the GUI is in close proximity to
the system power devices. The schedules may help to
ensure that an installer or a maintenance person has
followed all installation steps, that certified people only
are on site, to provide in real time or near real time re-
cording and monitoring of steps being taken (e.g. for qual-
ity, regulatory, and failure-analysis purposes). The GUI
may enable the activation of bypass units connected to
the inputs and outputs of the system power devices. The
activation may allow fault finding to occur for example in
a series connection of system power device outputs. The
activation may help in identifying a faulty system power
device and/or faulty power source for example. The ac-
tivation may therefore eliminate or mitigate the unneces-
sary removal of housing covers of the housings of the
system power devices. Avoiding of the unnecessary re-
moval of housing covers of the housings of the system
power devices may avoid the time wasted in removing
and reclosing a housing cover, avoid the exposure of
open live contacts to people in the vicinity of the system
power devices and/or power sources and may also avoid
damage to the seals and/or preserve the integrity of seals
by unnecessary removing and reclosing of housing cov-
ers. The GUI may additionally allow for the recording and
uploading of test results made as part of a safety report
and/or as part of an electrical inspection and test of a
power system for example.
[0007] The GUI may enable access to sensors at-
tached to the power sources and/or system power de-
vices to allow monitoring of parameters of in the inter-
connected power system to be measured and monitored.
The parameters may be voltages, currents, power, tem-
perature or the state of charge of a charge storage device
attached to the power sources and/or system power de-
vices. The parameters may provide further detail of pow-
er supplied to various loads connect to the interconnect-
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ed power system. The system may further enable the
upload of charge profiles for the storage devices or allow
a new storage device with a new charge profile to be
installed to replace an existing charge storage device for
example. Operating parameters of the system power de-
vices may be configured via the GUI as well as how the
power from the power sources may be supplied to loads
and/or charge storage devices or the criteria for when
power from a charge storage device may be supplied to
what loads. The system may further enable the upload
of load profiles which are responsive to the criteria re-
quired for both supplying power to loads and/ or charge
storage devices and supplying power from the charge
storage devices to the loads. The criteria may include a
load demand history based on the time of day, month
and/or year for example.
[0008] As noted above, this Summary may be merely
a summary of some of the features described herein. It
may be not exhaustive, and it may be not to be a limitation
on the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1A shows a block diagram of a power system,
according to illustrative aspects of the disclosure.
Fig. 1B illustrates further details of wiring configura-
tions and their connections to system power devices,
according to illustrative aspects of the disclosure.
Fig. 1C illustrates circuitry which may be found in a
power device such as a power device, according to
illustrative aspects of the disclosure.
Fig. ID shows a buck+boost circuit implementation
for a power circuit, according to one or more illustra-
tive aspects of the disclosure.
Fig. IE shows a connecting between a mobile com-
puter system and local communication device, ac-
cording to illustrative aspects of the disclosure.
Fig. 2 illustrates a simplified block diagram of local
communication device, according to one or more il-
lustrative aspects of the disclosure.
Fig. 3 illustrates a simplified block diagram of mobile
computer system, according to one or more illustra-
tive aspects of the disclosure.
Fig. 4 shows an isometric drawing of a housing which
houses a system power device, according to one or
more illustrative aspects of the disclosure.
Fig. 5 shows various screen portions of graphical
user interfaces (GUIs) provided on a display of a
mobile computing system, according to one or more
illustrative aspects of the disclosure.
Fig. 6A shows a flowchart of a method and refers
again to Figure 4, according to illustrative aspects of
the disclosure.
Fig. 6B shows a flowchart of a method, according to
illustrative aspects of the disclosure.

[0010] These and other features, aspects, and advan-
tages of the present disclosure will become better under-
stood with regard to the following description, claims, and
drawings. The present disclosure may be illustrated by
way of example, and not limited by, the accompanying
figures.

DETAILED DESCRIPTION

[0011] In the following description of various illustrative
aspects of the disclosure, reference may be made to the
accompanying drawings, which form a part hereof, and
in which may be shown, by way of illustration, various
embodiments in which aspects of the disclosure may be
practiced. It may be to be understood that other embod-
iments may be utilized and structural and functional mod-
ifications may be made, without departing from the scope
of the present disclosure.
[0012] By way of introduction, features of illustrative
aspects of the disclosure may be directed to retrofit cir-
cuits to various components of a power system or to cir-
cuits already included in the various components of the
power system. The retrofit circuits and circuits may pro-
vide access to a server via a connection between a mo-
bile computing system and a network. The connection
may allow for example the update of firmware of the var-
ious components of a power system when a user is in
proximity to the various components of the power system.
The update of firmware of the various components of a
power system may be provided from a storage of the
mobile computing system when connection to the server
and/or network is not available. The connection may ad-
ditionally provide for example, the upload of data meas-
ured and monitored by the user of operating parameters
of the power system during installation and/or mainte-
nance of the power system. The connection may addi-
tionally provide for example, allowance for storage of da-
ta monitored and measured in the mobile computing sys-
tem when a connection to a server and/or network is not
available. The stored data may then be subsequently up-
loaded to a server and/or network when a connection to
the server and/or network is next available. In a similar
way, the latest firmware update of the various compo-
nents of the power system may be made when a con-
nection to the server and/or network is available.
[0013] For example, a photovoltaic inverter might not
support an internet connection or may be installed in a
location (e.g., a basement) where an internet connection
is not available. An installer may connect to a server
and/or network and download a firmware update to a
mobile computing system prior to going onsite and/or
servicing the inverter. The installer may go onsite, com-
municatively connect the mobile computing system to
the inverter (e.g. using a local wired or wireless connec-
tion), transfer the firmware update to the inverter, receive
data from the inverter, and once leaving the site - recon-
nect to the server and/or network and transmit the data
received from the inverter for further data storage and/or
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analysis.
[0014] The term "multiple" as used here in the detailed
description indicates the property of having or involving
several parts, elements, or members. The claim term "a
plurality of" as used herein in the claims section finds
support in the description with use of the term "multiple"
and/or other plural forms. Other plural forms may include
for example regular nouns that form their plurals by add-
ing either the letter ’s’ or ’es’ so that the plural of converter
is converters or the plural of switch is switches for exam-
ple.
[0015] Reference is made to Fig. 1A which shows a
power system 10, according to illustrative aspects of the
disclosure. Power system 10 includes multiple wiring
configurations 111. Wiring configurations 111 are shown
in various multiple parallel connections 150a/150d of wir-
ing configurations 111 to each other, a parallel series
connections 150b of wiring configurations 111 and a se-
ries connection 150c of wiring configurations 111. Vari-
ous other inter connections of wiring configurations 111
may be formed such as a series parallel connecting of
wiring configurations 111 and/or various interconnec-
tions between connections 150a, 150b, 150c and 150d
for example. Each wiring configuration 111 may further
include various interconnections of power sources and/or
power devices (not shown in Fig. 1A) which are described
in further detail in descriptions which follow. The outputs
of each respective connections 150a, 150b, 150c and
150d may connect to the input of a system power device
107. The output of each system power device 107 may
connect to a load 109. System power device 107 may be
a direct current (DC) to alternating current (AC) inverter,
a DC to DC converter or an AC to DC converter for ex-
ample. Load 109 may be a DC load such as a battery, a
utility grid which may be AC or DC, or an electrical motor
and/or generator for example. Loads 109 may be sepa-
rate and/or common to each other (multiple loads 109
indicated in Fig. 1A may represent a single utility grid).
[0016] In connection 150d a storage device 112 (e.g.
a battery, a supercapacitor, a flywheel, etc.) connects to
system power device 107. As such, storage device 112
may be utilized to store charge from power produced by
wiring configurations 111 via system power device 107
and/or power from load 109 if load 109 is another source
of power from other connections 150a, 150b, and 150c
and/or another source of power such as an AC or DC
utility grid for example. Storage device 112 may be uti-
lized to supply power to load 109 when power from con-
nections 150a, 150b, 150c and 150d is not available
and/or is at level which may not be sufficient to supply
load 109. Power not being available from connections
150a, 150b, 105c and 150d may be as a result of wiring
configurations 111 including photovoltaic panels which
may be shaded or not producing power at night time.
Alternatively, configurations 111 may include wind tur-
bines which may cause lower power produced from con-
nections 150a, 150b, 105c and 150d if there is no wind.
Further, configurations 111 may include fuel driven gen-

erators, where an absence of fuel causes minimized pow-
er produced from connections 150a, 150b, 105c and
150d. As such, with the above considerations a feature
of system power device 107 connected to storage device
112 may be to convert power from a grid (when load 109
is a utility grid) to charge storage device 112 and/or con-
vert power from storage device 112 in order to supply
power to load 109. It should be understood that even
though the storage device 112 is connected to the parallel
connection 150d, the storage device 112 may be con-
nected to any of other connections 150a, 150b, or 150c.
[0017] System power device 107 and/or storage de-
vices 112 may include an integrated local communication
device 110 or may be retrofitted with local communication
device 110. Local communication device 110 may also
be realized by a power line communication (PLC) device
which may be magnetically coupled to power lines, and
the magnetic coupling might not require direct electrical
connection to the power lines which inter-connect wiring
configurations 111 to system power devices 107 and
loads 109. The PLC devices may connect to the power
cables via clamping mechanism and may enable com-
munications between various parts of power system 10
in order to provide monitoring and control of the various
devices within power system 10. Further details of local
communication device 110 are shown in the descriptions
below with regards to Figs. IE, 2 and 3.
[0018] Reference is now made to Fig. 1B, which illus-
trates further details of wiring configurations 111 and their
connections to system power device 107, according to
illustrative aspects of the disclosure. Multiple wiring con-
figurations 111 are shown connected in parallel at termi-
nals A and B which connect to the input of system power
device 107. The output of system power device 107 may
connect to load 109. Each wiring configuration 111 may
include one or more power sources 101 which may be
connected to a respective power device 103 and/or pow-
er device 103a at terminals W, X. The outputs of power
devices 103/103a at terminals Y, Z may be connected
together to form a serial string which connects between
terminals A and B. Local communication devices 110 are
shown connected to system power device 107 and may
also be connected to power device 103a. Local commu-
nication device 110 may be an integrated part of system
power devices 107/power devices 103 and/or retrofitted
to system power devices 107/ power devices 103. Fea-
tures of local communication device 110 are described
in greater detail below in the descriptions which follow.
[0019] In some embodiments, one or more wiring con-
figurations 111 might not include power devices 103a or
103. For example, a wiring configuration 111 may include
multiple power sources 101 directly connected in series
or in parallel. For example, a wiring configuration 111
may have ten, twenty or thirty serially-connected photo-
voltaic panels. In some embodiments, a wiring configu-
ration 111 may include a first group of one or more directly
connected power sources 101, with a second group of
one or more power sources 101 connected via power
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devices 103a or 103 connected to the first group. This
arrangement may be useful in power installations where
some power sources 101 may be susceptible to factors
which reduce power generation (e.g. PV generators
which are occasionally shaded, wind turbines which oc-
casionally suffer from a reduction in wind), with other
power sources 101 less susceptible to power-reducing
factors.
[0020] Reference is now made to Fig. 1C, which illus-
trates circuitry which may be found in a power device
such as power device 103/103a, according to illustrative
aspects of the disclosure. Power device 103/103a may
be similar to or the same as power device 103/103a
shown in Fig. 1A which may provide respective input and
output terminals W, X and Y, W. Input and output termi-
nals W, X and Y, W may provide connection to power
lines 120 (not shown). In some embodiments, power de-
vice 103/103a may include power circuit 135. Power cir-
cuit 135 may include a direct current-direct current
(DC/DC) converter such as a Buck, Boost, Buck/Boost,
Buck+Boost, Cuk, Flyback and/or forward converter, or
a charge pump. In some embodiments, power circuit 135
may include a direct current - alternating current (DC/AC)
converter (also known as an inverter), such as a micro-
inverter. Power circuit 135 may have two input terminals
and two output terminals, which may be the same as the
input terminals and output terminals of power device
103/103a. In some embodiments, Power device
103/103a may include Maximum Power Point Tracking
(MPPT) circuit 138, configured to extract increased pow-
er from a power source.
[0021] In some embodiments, power circuit 135 may
include MPPT functionality. In some embodiments,
MPPT circuit 138 may implement impedance matching
algorithms to extract increased power from a power
source the power device may be connected to power
device 103/103a may further include controller 105 such
as a microprocessor, Digital Signal Processor (DSP), Ap-
plication-Specific Integrated Circuit (ASIC) and/or a Field
Programmable Gate Array (FPGA).
[0022] Still referring to Fig. 1C, controller 105 may con-
trol and/or communicate with other elements of power
device 103/103a over common bus 190. In some em-
bodiments, power device 103/103a may include circuitry
and/or sensors/sensor interfaces 125 configured to
measure parameters directly or receive measured pa-
rameters from connected sensors and/or sensor inter-
faces 125 configured to measure parameters on or near
the power source, such as the voltage and/or current
output by the power source and/or the power output by
the power source. In some embodiments, the power
source may be a photovoltaic (PV) generator comprising
PV cells, and a sensor or sensor interface may directly
measure or receive measurements of the irradiance re-
ceived by the PV cells, and/or the temperature on or near
the PV generator.
[0023] Still referring to Fig. 1C, in some embodiments,
power device 103/103a may include communication in-

terface 129, configured to transmit and/or receive data
and/or commands from other devices. Communication
interface 129 may communicate using Power Line Com-
munication (PLC) technology, acoustic communications
technology, or additional technologies such as ZIG-
BEE™, Wi-Fi, BLUETOOTH™, cellular communication
or other wireless methods. Power Line Communication
(PLC) may be performed over power lines 120 between
power devices 103/103a and system power device (e.g.
inverter) 107 which may include as similar communica-
tion interface as communication interface 129.
[0024] In some embodiments, power device 103/103a
may include memory 123, for logging measurements tak-
en by sensor(s)/sensor interfaces 125 to store code, op-
erational protocols or other operating information. Mem-
ory 123 may be flash, Electrically Erasable Programma-
ble Read-Only Memory (EEPROM), Random Access
Memory (RAM), Solid State Devices (SSD) or other types
of appropriate memory devices.
[0025] Still referring to Fig. 1C, in some embodiments,
power device 103/103a may include safety devices 160
(e.g. fuses, circuit breakers and Residual Current Detec-
tors). Safety devices 160 may be passive or active. For
example, safety devices 160 may include one or more
passive fuses disposed within power device 103/103a
where the element of the fuse may be designed to melt
and disintegrate when excess current above the rating
of the fuse flows through it, to thereby disconnect part of
power device 103/103a so as to avoid damage. In some
embodiments, safety devices 160 may include active dis-
connect switches, configured to receive commands from
a controller (e.g. controller 105, or an external controller)
to short-circuit and/or disconnect portions of power de-
vice 103/103a, or configured to short-circuit and/or dis-
connect portions of power device 103/103a in response
to a measurement measured by a sensor (e.g. a meas-
urement measured or obtained by sensors/sensor inter-
faces 125). In some embodiments, power device
103/103a may include auxiliary power circuit 162, con-
figured to receive power from a power source connected
to power device 103/103a, and output power suitable for
operating other circuitry components (e.g. controller 105,
communication interface 129, etc.). Communication,
electrical connecting and/or data-sharing between the
various components of power device 103/103a may be
carried out over common bus 190. In some embodi-
ments, auxiliary power circuit 162 may be connected to
an output of a power device 103/103a and designed to
receive power from power sources connected to other
power devices.
[0026] Power device 103/103a may include or be op-
eratively attached to a maximum power point tracking
(MPPT) circuit. The MPPT circuit may also be operatively
connected to controller 105 or another controller 105 in-
cluded in power device 103/103a which may be desig-
nated as a primary controller. A primary controller in pow-
er device 103/103a may communicatively control one or
more other power devices 103/103a which may include
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controllers known as secondary controllers. Once a pri-
mary/secondary relationship may be established, a di-
rection of control may be from the primary controller to
the secondary controllers. The MPPT circuit under con-
trol of a primary and/or central controller 105 may be
utilized to increase power extraction from power sources
101 and/or to control voltage and/or current supplied to
system power device (e.g. an inverter or a load) 107.
[0027] Referring still to Fig. 1C, in some embodiments,
power device 103/103a may include bypass unit Q9 cou-
pled between the inputs of power circuit 135 and/or be-
tween the outputs of power circuit 135. Bypass unit Q9
and/or power circuit 135 may be a junction box to termi-
nate power lines 120 or to provide a safety feature such
as fuses or residual current devices. Bypass unit Q9 may
also be an isolation switch for example. Bypass unit Q9
may be a passive device, for example, a diode. Bypass
units Q9 may be controlled by controller 105. If an unsafe
condition is detected, controller 105 may set bypass unit
Q9 to ON, short-circuiting the input and/or output of power
circuit 135. In a case in which the pair of power sources
101 are photovoltaic (PV) generators, each PV generator
provides an open-circuit voltage at its output terminals.
When bypass unit Q9 is ON, a PV generators may be
short-circuited, to provide a voltage of about zero to pow-
er circuit 135. In both scenarios, a safe voltage may be
maintained, and the two scenarios may be staggered to
alternate between open-circuiting and short-circuiting PV
generators. This mode of operation may allow continuous
power supply to system control devices, as well as pro-
vide backup mechanisms for maintaining a safe voltage
(i.e., operation of bypass unit Q9 may allow continued
safe operating conditions).
[0028] In some embodiments, a power device
103/103a may comprise a partial group of the elements
illustrated in Fig. 1C. For example, a power device
103/103a might not include power circuit 135 (i.e. power
circuit 135 may be replaced by a short circuit, and a single
bypass unit Q9 may be featured. In a scenario where
power circuit 135 is not present, power device 103/103a
may be still used to provide safety, monitoring and/or
bypass features.
[0029] Reference is now made to Fig. ID, which shows
a buck+boost circuit implementation for power circuit
135, according to one or more illustrative aspects of the
disclosure. The buck+boost circuit implementation for
power circuit 135 utilizes metal oxide semi-conductor
field effect transistors (MOSFETs) for switches SI, S2,
S3 and S4. The sources of switches S1, S2, S3 and S4
are referred to as first terminals, the drains of S1, S2, S3
and S4 are referred to second terminals and the gates
of S1, S2, S3 and S4 are referred to as third terminals.
Capacitor C1 may be connected in parallel across the
respective positive (+) and negative (-) input terminals C
and D of the buck+boost circuit where the voltage may
be indicated as VIN. Capacitor C2 may be connected in
parallel across the respective positive (+) and negative
(-) output terminals A and B of the buck+boost circuit

where the voltage may be indicated as VOUT. First ter-
minals of witches S3 and S2 may connect to the common
negative (-) output and input terminals of the buck+boost
circuit. A second terminal of switch S1 may connect to
the positive (+) input terminal and a first terminal of switch
S1 may connect to a second terminal of switch S3. A
second terminal of switch S4 may connect to the positive
(+) output terminal and a first terminal of switch S4 may
connect to the second terminals of switch S2. Inductor
L1 may connect respectively between the second termi-
nals of switches S3 and S4. Third terminals of switches
S1, S2, S3 and S4 may be operatively connected to con-
troller 105.
[0030] Switches S1, S2, S3 and S4 may be implement-
ed using semi-conductor devices, for example, metal ox-
ide semiconductor field effect transistors (MOSFETs), in-
sulated gate bipolar transistors (IGBTs), bipolar junction
transistors (BJTs), Darlington transistor, diode, silicon
controlled rectifier (SCR), Diac, Triac or other semi-con-
ductor switches known in the art. Using by way of exam-
ple, switches S1, S2, S3 and S4 may be implemented
by use of bipolar junction transistors where the collectors,
emitters and bases may refer to first terminals, second
terminals and third terminals described and defined
above. Switches S1, S2, S3 and S4 may be implemented
using mechanical switch contacts such as hand operated
switches or electro-mechanically operated switches such
as relays for example. Similarly, implementation for pow-
er device 103/103a may include, for example, a buck
circuit, a boost circuit, a buck/ boost circuit, a Flyback
circuit, a Forward circuit, a charge pump, a Cuk converter
or any other circuit which may be utilized to convert power
on the input of power device 103/103a to the output of
power device 103/103a.
[0031] Reference is made to Fig. IE which shows a
connecting between mobile computer system 12 and lo-
cal communication device 110, according to illustrative
aspects of the disclosure. Mobile computing system 12
is shown as a smart phone but may also be a different
device, for example, a laptop computer or tablet device.
The connecting between mobile computing system 12
and local communication device 110 may be by use of a
cable 16 and/or wireless connection 14. Cable 16 may
be a Universal Serial Bus (USB™) cable or any other
data cable such as an optical fiber cable, coaxial cable
or Ethernet cables such as Cat5 or Cat5e for example.
Wireless connection 14 may be via wireless technologies
such as Near-field communication (NFC), ZIGBEE™,
Wi-Fi, Wireless USB™ and BLUETOOTH™ for example.
Mobile computing system 12 is shown with a display 306
which may provide a graphical user interface (GUI) to a
user.
[0032] Reference is now made to Fig. 2 which illus-
trates a simplified block diagram of local communication
device 110, according to one or more illustrative aspects
of the disclosure. Processor 200 may connect bidirec-
tionally to a memory storage 202 in order allow reading
and writing of data to and from memory storage 202.
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Local communication device 110 may also include a dis-
play 206 operatively attached to processor 200. Commu-
nication interface 204 may connect bidirectionally to
processor 200 to allow a connection between a mobile
computer system 12 and a local communication device
110. The connection may allow local communication de-
vice 110 to be connected to a server and a cellular net-
work via mobile computer system 12. The connection
may typically allow a user to run an application on mobile
computing system 12 which allows the user and/or a re-
mote user to communicate, control and configure system
power devices 107, power devices 103/103a and/or stor-
age device(s) 112 (which include a local communication
device 110) when the user is in the near vicinity of a local
communication device 110 using cable 16 and/or wire-
less connection 14 described above. Local communica-
tion device 110 may also provide in system power devic-
es 107 and/or power devices 130/103a to include extra
sensors, MPPT circuits, an additional control function,
safety devices and aux power in system power devices
107 and/or power devices 130/103a which do not have
these extra features as a part of a retrofit of power system
10 for example.
[0033] Reference is now made to Fig. 3 which illus-
trates a simplified block diagram of mobile computer sys-
tem 12 according to one or more illustrative aspects of
the disclosure. Mobile computer system 12 may be for
example an iPhone™ of Apple Inc., a laptop computer
or a smart-phone configured to run an Android™ open
operating system. Mobile computer system 12 may be
connectible over a network 324 to a server 326. Mobile
computer system 12 may be also connectible through a
cellular base station transceiver 320 to the remainder of
cellular network 322. Mobile computer system 12 may
include a processor 300 connected to local data storage
302. A data communications module 308 may connect
processor 300 to network 324. A cellular communications
module 304 may connect processor 300 to cellular net-
work 322, and cellular network 322 may be further con-
nected to the internet. Mobile computer system 12 may
include connected to processor 300, peripheral acces-
sory devices such as a display 306, global positioning
system (GPS) 310, camera 312, a microphone 314, a
speaker 318, a vibrator 316, accelerometer/gravity sen-
sor/gyroscopic sensor unit 328, Blue-tooth™, infra-red
sensor (not shown). Display 306 may provide a graphical
user interface (discussed later) to a user for an applica-
tion, which runs on mobile computing system 12. A user
of mobile computer system 12 may be an installer of pow-
er systems such as power system 10 for example. The
user may be a maintenance engineer, manager or person
responsible for the upkeep of a power system such as
power system 10. The application allows the user via a
local communication device (e.g. local communication
device 110) to communicate, control and configure sys-
tem power devices 107, power devices 103/103a and/or
storage device(s) 112.
[0034] Reference is now made to Fig. 4 which shows

an isometric drawing of a housing 46 which houses sys-
tem power device 107, according to one or more illustra-
tive aspects of the disclosure. Housing 46 may include
data connector 44 which may allow the connection of
cable 16 between local communication device 110 and
mobile computing system 12. Cable glands 40a and 40b
may be used for the insertion and securing of power lines
120 of Fig. 1B (not shown in Fig. 4) for which the con-
ductors of power lines 120 may then be terminated inside
housing 46. System power device 107 is shown as a
system power device designed for receiving a retrofit
communication system. The retrofitting may include the
attachment and location of local communication device
110 (not shown in Fig. 4) inside housing 46 and housing
46 modified to allow display 206 to be mounted on the
front panel of housing 46. According to some illustrative
aspects, display 206 may extend across a substantial
portion of housing 46 (e.g., display 206 may extend
across the entire front panel or most of the front panel of
housing 46) The front panel is shown attached to the rear
portion of housing 46 with fasteners 42. The retrofitting
may further include the attachment of a data connector
44 which connects to local communication device 110.
Alternatively, local communication device 110 may be
attached in close proximity or vicinity to system power
device 107 or power device 103.
[0035] Retrofitting system power device 107 and/or
power device 103a with a local communication device
110 may be due to system power device 107 or power
device 103/103a not presently providing to a user a cer-
tain mechanisms of communication. The retrofitting may
be temporary or permanent. For example, in some em-
bodiments, a mobile phone may serve as local commu-
nication device, and may be communicatively paired to
a system power device 107 or a power device 103/103a
via, for example, a local wireless protocol (e.g. Near Field
Communication (NFC), BLUETOOTH™, ZIGBEE™ or
WiFi) or by connecting the mobile phone to a communi-
cation port mounted on the system power device or power
device. The communication pairing may be used to pro-
vide an attached power device with certain services for
a period of time, and after the services are provided the
communication pairing may be severed by removing the
mobile phone.
[0036] The communication pairing may be utilized to
provide, for example, the feature of a firmware update or
software update to system power device 107 or power
device 103/103a. The firmware update or software up-
date may be provided from a server (e.g. server 326 of
Fig. 3) through a mobile computing system (e.g. mobile
computing system 12 of Fig. 3) for example. The firmware
update or software update may be provided from storage
302 of mobile computing system 12 to local communica-
tion device 110 in situations where a connection between
server 326 and local communication device 110 is una-
vailable.
[0037] The mechanisms of communication may pro-
vide a feature via mobile computing system 12, to assign
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a GPS co-ordinate to system power device 107 from GPS
310 and/or a unique identification (ID) number to system
power devices 107 and/or power devices 103/103a. The
GPS co-ordinate and/or ID number may then be utilized
to provide a record of the pairing between system power
devices 107, between system power device 107 and
power devices 103/103a and/or between power devices
103/103a connected in serial string of power device out-
puts for example. The record may then be stored in mem-
ory storage 202 of Fig. 1C and/or memory storage in data
network 324/ server 326 of Fig. 3. The record up-loadable
and downloadable to server 326 and storable in storages
202/302 may also include information such as the user
name of an operative, time and date when activated by
the operative, verification of user name and password of
the operative, the updated firmware version and previous
firmware versions and a log of any errors with system
power devices 107 or power devices 103/103a. The
record as such may also provide a topographical layout
of power system 10 and also provide an updateable fea-
ture of the topographical layout as a result of a mainte-
nance or installation procedure performed by the opera-
tive on power system 10.
[0038] The updateable feature may include for exam-
ple, an addition to, subtraction of, repair of, or re-posi-
tioning of wiring configurations 111, system power de-
vices 107, power devices 103/103a, storage device 112
and loads 109. The updateable record as such may be
utilized to track the actions of the operative when the
operative is meant to be performing their function at var-
ious times and/or locations of power system 10. The ac-
tions of the operative may be tracked and monitored by
virtue of the operative and/or mobile computing system
12 being in the vicinity of local communication device
110. Mobile computing system 12 being in the vicinity of
local communication device 110 may activate a connec-
tion to server 326 such that movements and/or actions
of the operative may be monitored and conveyed to an-
other party over the internet for example.
[0039] Mobile computing system 12 being in the vicinity
of local communication device 110 may also be used to
warn/inform by a Short Message Service (SMS) from cel-
lular network 322 to other personnel associated with pow-
er system 10 that the operative is performing installation
and/or maintenance presently on a particular system
power device 107 and/or power device 103/103a. The
SMS may therefore also include the location of the op-
erative and the amount of time the operative has spent
in a particular location of power system 10 for example.
The mechanisms of communication provided to a retrofit
of system power device 107 and/or power device
103/103a with a local communication device 110 may
also allow an alternative or additional control function to
system power device 107 and/or power device 103a by
use of processor 200 for example instead of or in addition
to an existing processor of system power device 107
and/or power device 103/103a.
[0040] The mechanisms of communication provided to

a retrofit of system power devices 107 and/or power de-
vices 103/103a with a local communication device 110
may also allow an alternative or additional control func-
tion to system power device 107 and/or power device
103a. The alternative or additional control function by
use of processor 300 of mobile computing system 12
instead of processor 200 may be applied to other system
power devices 107 and/or power devices 103/103a via
power line communications for example. The alternative
or additional control function by use of processor 300 of
mobile computing system 12 instead of processor 200
may be for a temporary purpose. The temporary purpose
may allow for a reconfiguration of other system power
devices 107 and/or power devices 103/103a for a tem-
porary appraisal and/or reporting of the effectiveness of
the reconfiguration. Once the temporary appraisal and/or
reporting of the effectiveness of the reconfiguration is
finished, normal use of processor 200 or an existing proc-
essor of system power devices 107 and/or power devices
103/103a may continue.
[0041] Reference is now made again to Figs. 1A, 1B
by way of example and to Fig. 5 which shows various
screen portions of graphical user interfaces (GUIs) 500
provided on display 306 of mobile computing system 12,
according to one or more illustrative aspects of the dis-
closure. With reference to Fig. 1A, wiring configurations
111 may further include power sources 101 which may
be DC derived from wind turbines, battery banks, or petrol
generators for example. By way of non-limiting example,
reference is made to power sources 101 of Fig.1A and
Fig. 1B which are solar panels connected to the inputs
of power devices 103/103a for ease of discussion which
follows. Power devices 103 may already include features
which allow communication between power device 103
and mobile computing system 12. Power devices 103a
may be power devices similar to power devices 103 but
have been retrofitted with local communication device
110 to allow communication between power device 103a
and mobile computing system 12. The outputs of power
devices 103/103a are wired in series to form a series
string which may be connected across the input of system
power device 107 at terminals A and B.
[0042] Screen areas 50, 51, 52, 53, 54, 55, 56, 57, and
58 of GUIs 500 may be included on one graphical screen
or be displayed on different graphical screens (e.g. de-
pending on the screen size available). In the description
that follows, a touch screen is referenced by way of ex-
ample but other screen such as computer monitors may
be used where items may be selected for example by
mouse and pointer.
[0043] Descriptions which follow may assume the
physical presence of a user and mobile computing sys-
tem 12 in proximity to wiring configurations 111, system
power devices 107, power devices 103/103a, storage
device 112 and loads 109 of power system 10 retrofitted
with local communication device 110 or which already
include features of local communication device 110.
Physical presence of a user and mobile computing sys-
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tem 12 in proximity to wiring configurations 111 may en-
able a communication between mobile computing sys-
tem 112 and power devices 107. The communication
may be via use of a cable 16 and/or wireless connection
14 as shown in Figure IE. Cable 16 may be a Universal
Serial Bus (USB™) cable or any other data cable such
as an optical fiber cable, coaxial cable or Ethernet cables
such as Cat5 or Cat5e for example. Wireless connection
14 may be via wireless technologies such as Near-field
communication (NFC), ZIGBEE™, Wi-Fi, Wireless
USB™ and BLUETOOTH™. Physical presence of the
user and mobile computing system 12 may be further
established and verified in that the communication may
include a further feature of authentication/ encryption,
key management, trusted authority or handshaking that
goes on through local communication device 110. The
further feature may therefore be a way of detecting the
physical presence of the user and mobile computing sys-
tem 12 in the vicinity of wiring configurations 111 and/or
power devices 107. The further addition may for example
avoid an update to power system 10 using malicious code
or an attempt to update powers system 10 when a user
or a malicious user is not in physical proximity to wiring
configurations 111.
[0044] In general, an application running on mobile
computing system 12 allows a user (e.g. via local com-
munication device 110) to communicate, control, monitor
and configure system power devices 107, power devices
103/103a and/or storage device(s) 112. In general in the
descriptions which follow screen areas 50, 51, 52, 53,
54, 55, 56, 57, and 58 of GUIs 500 may provide upload
and download of data from server 326/ network 324 as
well as data from one mobile computing system 12 to
another mobile computing system 12 directly, via retrofit
communication circuits such as local communication de-
vice 110, existing communication circuits and/or a com-
bination of retrofit communication circuits, existing com-
munication circuits and power line communications.
Power line communications may be performed over pow-
er lines 120 between power devices 103/103a and sys-
tem power device (e.g. inverter) 107 which may include
as similar communication interface as communication in-
terface 129 for example.
[0045] In general, screen areas each may serve overall
as an icon which when touched or swiped by the user
using a touch screen device such as a smart phone as
shown in Fig. IE, allows a number of sub menu options
to appear. The sub menu may for example allow the user
to view another power system or distinct separate por-
tions of power system 10 as shown by connections 150a,
150b, 150c and 150d in Fig. 1A for example.
[0046] GUIs 500 may include for example, a master
screen area 50 which may give a user information as to
the location of power system 10 for example, the local
time and date, an indication as to the weather conditions
at the location, temperature at the location and the wind
speed at the location of a power system 10. The local
time and date are common to each of the screen areas

described below but other information may be displayed
also or in addition to the local time and date for example.
Three possible menu buttons are displayed which may
give three possible usages of the application running on
mobile computing system 12 via three menu buttons: a
maintenance menu button, an installer’s menu button
and a monitoring menu. Other buttons may be added,
such as the provision of a site management function for
example. In the description that follows each of the
screen areas may be presented to a user regardless of
which of the three buttons is selected. However, each
screen area while similar in appearance may present dif-
ferent options to the user depending on which of the three
buttons is selected. Access and/or levels of access may
also be provided to various areas by use of usernames
and passwords for example.
[0047] Screen area 51 may include a stage of charge
(SOC) area which shows a percentage (%) SOC of stor-
age device 112 which may be used in a power system
10. The percentage (%) SOC of storage device 112 is
shown by a cross hatching. Further storage devices 112
used in power system 10 may accessed by pressing a
screen button 510. In general, the percentage (%) SOC
of storage devices 112 displayed may also serve as sep-
arate icons which when touched or swiped by the user
allows shows a further detail about a particular storage
device 112. The charge/discharge history may be up-
loaded via data communications module 308 to server
326, either on an ongoing, regular basis or when the user
is in proximity to storage device 112 so as to allow up-
loading a snapshot of the state of charge (SOC) for further
data storage and/or analysis.
[0048] A charge profile for storage device 112 may be
similarly downloaded to local communication device 110
of storage device 112 from server 326. Using the example
of a battery for storage device 112, the further detail may
include information of battery type, rating in terms of volt-
age, current and ampere hours (Ah), location of the bat-
tery, the number of times the battery has been charged/
discharged, the projected battery life of a battery based
on its usage. The location of a battery may be established
when mobile computing system 12 is in close vicinity to
the battery, to assign a GPS co-ordinate to the battery
from GPS 310 and/or a unique identification (ID) number
to the battery. During installation, the GPS co-ordinate
to the battery (or other components of power system 10)
and/or a unique identification (ID) number to the battery
may be printed out as a bar code which may be applied
to the battery housing for example. During maintenance
and /or management of power system 10 the ID and GPS
co-ordinates may be scanned using camera 312 in order
to verify that indeed the battery is the correct one and is
in the correct location. A similar cross reference and ver-
ification using bar codes on the other components of pow-
er system 10 may be made during installation, mainte-
nance and /or management of power system 10.
[0049] The further detail provided when icons touched
or swiped by the user may also provide a remote mech-
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anisms for a configuration and a control of storage de-
vices 112 via use of respective system power devices
107 for example. The configuration may include the op-
tion to disconnect and/ or not use a particular battery, the
option to designate a battery to have greater priority over
the other batteries to be charged first for example, to
schedule a battery for replacement based on its current
usage, the option to change parameters of a charge pro-
file for a battery or to allow an upload and/ or update of
a charge profile for a battery.
[0050] Screen area 52 may show two loads 109 and
indication to a user of the amount of an electrical param-
eter (e.g. power, voltage and/or current) a load 109 is
presently consuming. A press of screen button 520 in
screen area 52 may show the consumption of the other
loads 109 in power system 10. Each of the two loads 109
displayed may also serve overall as separate icons which
when touched or swiped by the user allows shows a fur-
ther detail about a particular load 109. The detail about
a load 109 may include for example a load profile for a
particular load 109. The load profile may also include
updated information with regards to an updatable load
demand history of the power system with reference to
daily and nightly demand, weekday demand and monthly
demand. The load profile may be updated and/or be con-
figurable via screen area 52 in order control power de-
livery to loads 109. Options may be provided to possibly
disconnect load 109 or to change the voltage and/ or
currents supplied to load 109 by providing access and
control of power devices 103/103a and/or system power
devices 107 which may be attached to respective loads
109. Screen area 52 may also include a text area which
indicates the total power (Pgen) currently being gener-
ated and the amount of power currently being shed
(Pshed) or unutilized. Power may be shed since loads
109 and storage devices 112 might not need so much of
the power currently being produced by power system 10.
The amount of power currently being shed (Pshed) may
prompt a user to consider to add additional loads 109
and/ or storage devices 112 currently not connected
and/or not drawing power. In some embodiments, when
power generators (e.g. power sources 101) are capable
of producing more power than loads 109 and storage
devices 112 can receive, the power generators may be
operated as to produce less than a maximum generation
capacity, and Pshed may indicate the difference be-
tween the maximum generation capacity and the actual
generation.
[0051] Screen area 53 may show the current power
production of strings in graphical format where a maxi-
mum possible amount of power (Max) for each string (St
1, St 2, St 3 and St 4) may be shown as a relative scale
to each other and the amount of power indicated by the
height of a shaded box. The relative scale may be indic-
ative to a user of the possibility of different number, con-
figuration and types of power sources 101 for each of
strings St 1, St 2, St 3 and St 4.Wiring configurations
111 may be examples of strings St 1, St 2, St 3 and St

4. The user, when performing maintenance and/or instal-
lation, may be able to identify a faulty string and access
screen area 55 for example to obtain further details of
currents and voltages at various points in a string when
located at particular part of power system 10 associated
with the string and the components of the string. In gen-
eral, an application running on mobile computing system
12 allows a user (e.g. via local communication device
110) to communicate, control, monitor and configure sys-
tem power devices 107, power devices 103/103a and/or
storage device(s) 112. By way of example, screen area
55 may provide a further function of utilizing bypass units
Q9 in power devices to short and or open circuit portions
of a string in order to identify a faulty power device
103/103a or power source 101 and or faulty bypass diode
connected to power source 101 for example without hav-
ing to remove electrical covers from the various compo-
nents of power system 10 and perform electrical diagno-
sis which may be dangerous and/or time consuming. For
example, system maintenance personnel may use an
option on screen area 55 to disconnect and/or short cir-
cuit power sources 101 one at a time (e.g. by transmitting
a signal to a power device 103 to active one or more
bypass units Q9 connected to a power source 101, or to
operate a switch S1 to disconnect power flow from the
power source to the power device), and check if/when
disconnecting and/or short circuiting a faulty power
source 101 and/or power device 103 causes a string to
no longer be faulty.
[0052] Screen area 54 may show a panel map of solar
panels in relationship to each other and with respect to
the compass directions. The solar panels (for power
sources 101) and/or module 103/103a to which the user
is in proximity to is shown shaded to the user on the
screen. The user may swipe the screen left and right or
up and down to reveal other panels on the map. A press
or a swipe of the panel displayed shaded may show fur-
ther details of the panel, perhaps in a way similar as
shown in screen area 55. In screen area 55, the ID
number of the panel (ID XX) and the ID of the power
device 103 (ID YY) are shown along with the voltages
and currents at the various point of connection between
panels and power devices 103/103a.
[0053] Screen area 55 for example allows a user to
obtain further details of currents and voltages at various
points in a string (e.g. string St 1, St 2, St 3 and St 4
shown in screen area 53) located at particular part of
power system 10 associated with the string and the com-
ponents of the string. The user may swipe screen area
55 left and right or up and down to reveal other parts of
a string or other strings. The user when performing main-
tenance and/or installation may be able to identify a faulty
string and access screen area 55 for example to obtain
further details of currents and voltages at various points
in a string when located at a particular part of power sys-
tem 10 associated with the string and the components
of the string. Screen area 55 may provide a further func-
tion of utilizing bypass units Q9 in power devices to short
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and or open circuit portions of a string in order to identify
a faulty power device 103/103a or power source 101 for
example without having to remove and/or re-attach elec-
trical isolation covers from the various housings of com-
ponents of power system 10, which may be dangerous
(because live contacts are exposed) and time consum-
ing. Reducing the number of times of removing and re-
attaching electrical isolation covers from the various
housings of electrical isolation covers may additionally
help to preserve the integrity of the seals of the electrical
isolation covers. Preserving the integrity of the seals of
the electrical isolation covers by avoiding unnecessary
removal and reattachment may additionally allow contin-
ued protection against the ingress of contaminants such
as water and/or dust which may damage internal circuitry
of components of power system 10.
[0054] Screen area 56 shows a load 109 to which the
user is in proximity to is shown shaded to the user on the
screen. System power device 107 are shown connected
to wiring configurations 111 and one system power de-
vice 107 which is connected to storage device 112.
Pressing or swiping an element indicating wiring config-
uration 111 may show further details of wiring configura-
tion 111 as shown in screen area 55. The user may swipe
the screen left and right or up and down to reveal other
parts of power system 10 for example. Screen area 56
may also serve as a user interface to provide communi-
cation, configuration and control of an alternative or ad-
ditional control function to that of system power device
107 by use of processor 200 for example instead of or in
addition to an existing processor of system power device
107.
[0055] Electrical installations may deteriorate with age
and use and should therefore be inspected and tested
at regular intervals to check whether they are in a satis-
factory condition for continued use. Safety checks of
electrical installations are commonly referred to as a pe-
riodic inspection and test. The periodic inspection and
test of an installation aims to reveal if any electrical cir-
cuits or equipment are overloaded, find any potential
electric shock risks and fire hazards, identify any defec-
tive electrical work, highlight any lack of earthing or bond-
ing and possibly identify a schedule of circuits in a circuit
and their relationship to each other and the presence of
adequate identification and notices. Potential Induced
Degradation (PID) is an undesirable property of some
solar panels. The factors that enable PID (voltage, heat
and humidity) may exist for example in a power system
10 which may include solar photovoltaic panels for power
sources 101. Monitoring and recording of parameters
measured and sensed over a period of time according
to features described above and below may provide a
testing for susceptibility to PID which may be important
in any large-scale power system which may include solar
photovoltaic panels. The testing may also determine if
the mechanism causing PID is reversible, which may de-
termine whether mitigating measures are required and
what measures are appropriate.

[0056] The periodic inspection may additionally reveal
the extent of any wear and tear, damage or other dete-
rioration, any changes in the use of an installation that
have led to, or which may lead to unsafe conditions. The
features above mentioned for an established installation
may also be included as part of the process of installing
a new installation or as part of the maintenance and/or
new additions made to existing installations. In the de-
scriptions which follow each of the same screen areas
may be presented to a user regardless of selection of
which of buttons selected. However, each screen area
while similar in appearance may present different options
to the user depending on which of the buttons selected.
Access and/or levels of access may also be provided to
various areas by use of usernames and passwords for
example. As such, screen areas 57 and 58 which respec-
tively show screens for a maintenance portal and an in-
stallation portal which may share common features and
functions.
[0057] Screen area 57 shows a screen for a mainte-
nance portal from which a user may select from visual
inspection menu 570. Visual inspection menu 570 may
provide a check list of tasks and fillable areas by a user
to allow the user to report their findings as they go about
a visual inspection of an installation. The check list of
tasks may help to ensure that an installer or maintenance
person has followed all steps, that certified people only
are on site and/or to provide in real time or near real time,
recoding and monitoring of steps being taken (e.g. for
quality, regulatory and/or failure analysis purposes). The
items of the visual inspection may include the ID and
GPS co-ordinates on a bar code for example which may
be scanned using camera 312 in order to cross reference
that indeed the item such as a power device 103/103a,
system power device 107, power source 101 and storage
device 112 are correctly referenced, is in the correct lo-
cation and correctly referenced to each other in terms of
how they are connected to each other. The items of the
visual inspection may include the condition of cables and
connectors to see if any are damaged by weathering or
heat damage due to over currents and/or voltages. In the
case where power sources 101 are photovoltaic panels
a visual inspection may note how a panel surface may
be affected by built-up dust or snow for example. As such,
any problems may be recorded and/ or reported by se-
lection of a fault menu button 572. The details of a po-
tential fault may further include the possibility of improv-
ing the report by taking a photo with camera 312 of any
potential along with its ID and/or location for example. If
a part of power system 10 is found to be faulty, replace-
ment parts may be reported and ordered via replacement
parts menu 574.
[0058] Periodic inspection menu 576 may include ar-
eas for the testing and inspection of routine maintenance
performed and installation performed. Part of periodic
inspection menu 576 may scan a barcode/ID which may
initiate a check list of tasks for a person performing in-
stallation and/ or maintenance. The installation and/ or
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maintenance may include a visual inspection and/or pos-
sibility of photographic reporting of possible visible faults
or damage. Installation and/ or maintenance may check
that grounding/ bonding is in place and allow the record-
ing of electrical test result measurements such as insu-
lation resistance, correct polarity, continuity checks,
earth leakage. Installation and/or maintenance may in-
clude the test of the effectiveness of residual current de-
vices (RCDs), fuses and isolators to ensure they perform
within predefined safety parameters.
[0059] Screen area 58 shows a screen for an installers’
portal from which a user may select from commissioning
menu 580 for example. Commissioning menu 580 may
similarly include the features of inspection menu 576 as
well as the ability to track progress of items presently
being installed in an installation which may be uploaded
to server 326. Commissioning menu 580 may for exam-
ple allow an installer or a maintenance person to place
mobile computing system 12 on the surface of a solar
panel while the azimuth of the solar panel is measured
and/or adjusted. GPS 310 working in conjunction with
gyroscope/ accelerometer 328 may provide a visual in-
dication on displays 306 and/or 206 as to if the panel has
the correct azimuth. The recorded progress of and the
features similar to the features of inspection menu 576
may then be used to provide a certification of safe oper-
ation of a power system. Items recorded as part of the
certification using features of inspection menu 576 may
then be used as a comparison at a later stage as part of
a subsequent inspection and test of the power system.
A real-time help menu 582 may also be provided where
an installer or maintenance person can ask technical
questions via network 324/ server 326 about aspects of
a particular component in the power system. A walkie-
talkie menu 584 may allow a two-way conversation be-
tween personnel performing installation and/or mainte-
nance functions where one of the personnel may be lo-
cated a distance away and the other may be able to make
a quick request to the other to switch something on or
off, isolate a circuit, feed a cable or fetch a tool for exam-
ple.
[0060] With screen areas 57 and 58 a provision may
be provided to allow online diagnosis of problems and
inefficiencies of a power system (e.g. power system 10).
The data measured which may be indicative of problems
and inefficiencies in a power system may be uploaded
via mobile computing system 12 to a person who may
be able to provide marketing and/or support advice based
on an analysis of the data measured while connected to
an installer or maintenance person. The marketing and/or
support advice based on the analysis may be for example
to encourage the installer or maintenance person to add
a storage system by realizing that a lot of power is going
unused which may be saved for later usage.
[0061] Reference is made to Fig. 6A which shows a
flowchart of a method 600 and again to Figure 4, accord-
ing to illustrative aspects of the disclosure. Housing 46
which may house system power device 107 may include

data connector 44 which may allow the connection of
cable 16 between local communication device 110 and
mobile computing system 12. Cable glands 40a and 40b
may be used for the insertion and securing of power lines
120 of Fig. 1B (not shown in Fig. 4) for which the con-
ductors of power lines 120 may then be terminated inside
housing 46. System power device 107 is shown as a
system power device designed for receiving a retrofit
communication system. The retrofitting (step 601) may
include the attachment, electrical termination and loca-
tion of local communication device 110 (not shown in Fig.
4) inside housing 46 (step 603) and housing 46 modified
to allow display 206 to be mounted on the front panel of
housing 46. Display 206 may alternatively be a touch
screen mounted on the on the front panel of housing 46
which may provide some of the features of GUI 500 de-
scribed above. The retrofitting at step 601 may further
include the attachment of a data connector 44 which con-
nects to local communication device 110. Alternatively,
local communication device 110 may be attached in close
proximity or vicinity to system power device 107 or power
device 103.
[0062] Reference is made to Fig. 6B which shows a
flowchart of a method 610, according to illustrative as-
pects of the disclosure. In the description which follows
a computer readable medium such as storages 202
and/or 302 may have a program code recorded thereon
which may be used for execution mobile computing sys-
tem 12. Graphical user interface 500 on display 306
and/or displays 206 may be utilized as an input device
for a user. The input device may be utilized when the
user is in close proximity to power modules 103/103a
and system power devices 107.
[0063] At step 615, mobile computing system 12 may
connect to local communication device 110 which may
be retrofit in power modules 103/103a and system power
devices 107 according to method 600 described above.
Connection to local communication device 110 may be
may be via wireless technologies such as Near-field com-
munication (NFC), ZIGBEE™, Wi-Fi, Wireless USB™
and BLUETOOTH™ and or cable 16 for example. Alter-
natively, a communication device similar to local com-
munication device 110 may already be an integral part
of power modules 103/103a and system power devices
107. At step 615 mobile computing system 12 connected
to local communication device 110 may be established
responsive to when the user and/or the mobile computing
system 12 are in close proximity to local communication
device 110. When the user and/or the mobile computing
system 12 are in close proximity to local communication
device 110 at step 617, the credentials of the user may
be authenticated. An application running on mobile com-
puting system 12 to provide GUI 500 may request a user
name and password from the user or encryption, key
management, trusted authority or handshaking that goes
on through an interaction between local communication
device 110 and mobile computing system 12. Alterna-
tively, the interaction may be between a GUI similar to
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GUI 500 provided on display 206, similar requests may
also include a user name and password from the user
and/or that the user is in possession of a smart card which
enables the user to operate the GUI provided on display
206.
[0064] Therefore, as a result of the interaction of the
user at step 617, the presence of the user may be de-
tected and the credentials of the user authenticated at
decision step 619. At decision 619, if the credentials of
the user and/or mobile computing system 12 is in prox-
imity to local communication device 110 the graphical
user interface of local communication device 110 and/or
GUI 500 on mobile computing system 12 may be oper-
ated at step 621. Otherwise the user may have to try and
connect mobile computing system 12 to local communi-
cation device 110 or the smart card which may enable
the user to operate the GUI provided on display 206 at
step 615. If at any point in time the user moves away to
break the connection between connect mobile computing
system 12 to local communication device 110 at decision
619, the presence of the user may have to be detected
again at step 617 and the credentials of the user re-au-
thenticated at decision step 619.
[0065] In some cases, a fire department may obtain
credentials of authorized users of a power system in-
stalled in geographic area(s) that the fire department
serves, so that personnel of the fire department may use
the GUI running on the personnel’s mobile computing
system to access and control the power system when an
emergency occurs (e.g., a photovoltaic panel catches a
fire). In some implementations, the fire department may
search a published database, by zipcode(s) of its service
area(s), to get the credentials of the authorized users of
all the power systems installed within its service area(s).
The fire department may search the published database
by the address of the power system having an emergency
to obtain the credentials of authorized users of the power
system. In some other implementations, the owner of the
power systems may provide the credentials to the fire
department. In some other cases, the fire department
may be given, by the owner of the power systems, generic
credentials that can be used to access all power systems
installed within geographic area(s) that the fire depart-
ment serves.
[0066] Features of operating the GUI provided on dis-
play 206 and/or GUI 500 on mobile computing system
12 at step 615 may provide for example an update where
necessary to firmware versions of power modules
103/103a and/or system power devices 107 with new
firmware versions. As such firmware updates to power
modules 103/103a and/or system power devices 107
may be provided from a connection to server 326 provid-
ed by the mobile computing system 12 or from storage
302 when a connection to server 326 is not available.
[0067] At step 615, for example, the GUI provided on
display 206 and/or GUI 500 on mobile computing system
12 may provide a schedule of tasks for a user to follow.
The user as they move about a power following the

schedule of tasks may provide an upload of data derived
from the following of the tasks performed on the power
modules 103/103a and/or system power devices 107 to
server 326 via the mobile computing system 12. The up-
load of data may be in the context of the user being in
proximity to a particular power module 103/103a and/or
system power device 107 so that the data may automat-
ically include the information of the particular power mod-
ule 103/103a and/or system power device 107. The in-
formation may include the firmware version, GPS co-or-
dinates and unique ID number of the particular power
module 103/103a and/or system power device 107.
[0068] At step 615, for example, of strings such as
strings St 1, St 2, St 3 and St 4 for which wiring config-
urations 111 may be examples of strings St 1, St 2, St 3
and St 4 may be tested. The testing of strings may be by
applying bypass unit Q9 in each string to short-out the
output of the series connected power modules 130/103a
outputs which form the series string for example. Appli-
cation of bypass unit Q9 may be as a result of a user
moving along a string or the application of each bypass
unit Q9 may be conveyed via power line communications
through the string to a particular power module 103/103a
and/or system power device 107. Application of bypass
units Q9 therefore be used to identify potential fault con-
ditions in a series strings for example. A possible testing
of a string by use of GUI 500 may be that the testing
provides a mitigation of a damage to the housings and
the circuits of the power modules 103/103a or system
power devices 107 to the environment external to the
housings. The damage to the resalable accesses of the
housings by going through the reseal-able accesses to
inspect and test the circuits of power modules 103/103a
or system power devices 107 may therefore be mini-
mized by virtue of the testing using GUI 500.
[0069] One or more illustrative aspects of the disclo-
sure herein may include a general-purpose or special-
purpose computer system including various computer
hardware components, which are discussed in greater
detail below. Various embodiments herein may also in-
clude computer-readable media for carrying or having
computer-executable instructions, computer-readable
instructions, or data structures stored thereon. Such
computer-readable media may be any available media,
which may be accessible by a general-purpose or spe-
cial-purpose computer system. By way of example, and
not limitation, such computer-readable media can in-
clude non-transitory computer-readable media. Such
computer-readable media can include physical storage
media such as RAM, ROM, EPROM, flash disk, CD-ROM
or other optical disk storage, magnetic disk storage or
other magnetic storage devices, or any other media
which can be used to carry or store desired program code
mechanisms in the form of computer-executable instruc-
tions, computer-readable instructions, or data structures
and which may be accessed by a general-purpose or
special-purpose computer system.
[0070] In this description and in the following claims, a
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"computer system" may be defined as one or more soft-
ware or firmware modules, one or more hardware mod-
ules, or combinations thereof, which work together to per-
form operations on electronic data. For example, the def-
inition of computer system may include the hardware
components of a personal computer, as well as software
or firmware modules, such as the operating system of
the personal computer. The physical layout of the mod-
ules may be not important. A computer system may in-
clude one or more computers connected via a computer
network. Likewise, a computer system may include a sin-
gle physical device (such as a smart-phone) where in-
ternal modules (such as a memory and processor) work
together to perform operations on electronic data. While
any computer system may be mobile, the term "mobile
computer system" especially may include laptop com-
puters, net-book computers, cellular telephones, smart-
phones, wireless telephones, personal digital assistants,
portable computers with touch sensitive screens and the
like.
[0071] In this description and in the following claims, a
"network" may be defined as any architecture where two
or more computer systems may exchange data. The term
"network" may include wide area network, Internet local
area network, Intranet, wireless networks such as "Wi-
Fi", virtual private networks, mobile access network using
access point name (APN) and Internet. Exchanged data
may be in the form of electrical signals that are mean-
ingful to the two or more computer systems. When data
may be transferred, or provided over a network or another
communication connection (either hard wired, wireless,
or a combination of hard wired or wireless) to a computer
system or computer device, the connection may be prop-
erly viewed as a computer-readable medium. Thus, any
such connection may be properly termed a computer-
readable medium. Combinations of the above should al-
so be included within the scope of computer-readable
media. Computer-executable instructions include, for ex-
ample, instructions and data which cause a general-pur-
pose computer system or special-purpose computer sys-
tem to perform a certain function or group of functions.
[0072] The term "server" as used herein, refers to a
computer system including a processor, data storage and
a network adapter generally configured to provide a serv-
ice over the computer network. A computer system which
receives a service provided by the server may be known
as a "client" computer system. The term "data" as used
herein refers to a processed analogue signal, the
processing including analogue to digital conversion into
digital information accessible to a computer system.
[0073] It may be noted that various connections are
set forth between elements herein. These connections
are described in general and, unless specified otherwise,
may be direct or indirect; this specification may be not
intended to be limiting in this respect. Further, elements
of one embodiment may be combined with elements from
other embodiments in appropriate combinations or sub-
combinations. Examples above have shown how a ret-

rofit circuit such as local communication device 110 ap-
plied to power sources 101, power devices 103/103a,
system power device 107, storage devices 112 and loads
109 may allow GUI 500 of mobile computing system 12
various function modes which may be useful to a user.
The functional modes provided by GUI 500 may be uti-
lized during an installation, maintenance and/or monitor-
ing in the interconnected power system 10 when the user
of the GUI 500 is in close proximity to each of the com-
ponents of power system 10. Features of mobile com-
puting system 12 may allow for firmware updates to com-
ponents fitted with local communication device 110
and/or another similar communication device. Features
of mobile computing system 12 using GUI 500 in close
proximity to the components of power system 10 may
further allow the monitoring of personnel assigned to per-
form maintenance or install new installations for example.
Firmware updates to components fitted with local com-
munication device 110 and/or another similar communi-
cation device may allow for a firmware update from data
previously stored in the mobile computing system 12 us-
ing GUI 500 and/or from server 326 via network 324 when
the user is in close proximity to the components of power
system 10. The firmware update from data previously
stored in the mobile computing system 12 may be utilized
when a connection to and from server 326 via network
324 may not be available. Firmware updates may addi-
tionally utilize and interface with existing power line com-
munication between components of power system 10.
[0074] Alternatively, or additionally, according to em-
bodiments described above, use of GUI 500 may provide
interactive conversation with a support team via text,
voice, video streaming, etc. The support team may have
access to data and/or support procedures that can be
made available to maintenance and/or installation per-
sonnel communicating with the support team via GUI
500. According to another feature of one or more em-
bodiments, mobile computing system 12 may obtain an
information from power devices 103/103a, system power
device 107, storage devices 112 and loads 109 from local
communication device 110 or a quick response (QR)
code, bar code or another type of label attached to the
various components of a power system. The information
may allow maintenance and/or installation personnel fol-
lowing a check list of tasks to configure the various com-
ponents of a power system while moving about and per-
forming tasks to the power system.
[0075] Walkie talkie menu 584 may further provide
communication for two or more people working the site
of a power system. The power system may have inverters
(e.g. where system power devices 107 are inverters) in
two or more different locations, with one inverter as a
master and one or more as slaves. The master may con-
figure all the other inverters via GUI 500. Alternatively,
the master inverter may communicate a configuration to
the one or more slave inverters by power line communi-
cations (PLCs) as an alternative or in addition to mobile
computing systems 12 being the gateways. The walkie-
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talkie menu 584 for example may allow taking configu-
ration data from one mobile computing system 12 and
sending it to another mobile computing system 12 direct-
ly. Configuration data from one mobile computing system
12 may be transmitted to another mobile computing sys-
tem 12 via retrofit communication circuits such as local
communication device 110, existing communication cir-
cuits and/or a combination of retrofit communication cir-
cuits, existing communication circuits and power line
communications.
[0076] Embodiments for local communication device
110 may also be realized to include a power line com-
munication (PLC) device which may be magnetically cou-
pled to power lines, and the magnetic coupling might not
require direct electrical connection to the power lines
which inter-connect wiring configurations 111 to system
power devices 107 and loads 109. The PLC devices may
connect to the power cables via clamping mechanism
and may enable communications between various parts
of power system 10 in order to provide monitoring and
control of the various devices within power system 10.
The clamping mechanism may also provide a mecha-
nism to power local communication device 110.
[0077] All optional and preferred features and modifi-
cations of the described embodiments and dependent
claims are usable in all aspects of the invention taught
herein. Furthermore, the individual features of the de-
pendent claims, as well as all optional and preferred fea-
tures and modifications of the described embodiments
are combinable and interchangeable with one another.
[0078] Various features are further described in the fol-
lowing clauses:

Clause 1. An apparatus comprising:

one or more processors connected to a memory
and configured to interface to a system power
device; and

a communication interface operatively attached
to the one or more processors,

wherein the communication interface is adapted
to provide a connection to a mobile computing
system of a user, and

wherein the connection is established respon-
sive to when the user and the mobile computing
system are in close proximity to the apparatus
and credentials of the user are authenticated.

Clause 2. The apparatus of clause 1, wherein the
one or more processors and the communication in-
terface are operatively connected to the system pow-
er device.

Clause 3. The apparatus of clause 1, wherein the
one or more processors and the communication in-

terface housed in a housing of a system power de-
vice is a part of a retrofit to the system power device.

Clause 4. The apparatus of clause 1, wherein the
processor and the communication interface are
housed in a housing of the system power device.

Clause 5. The apparatus of clause 1, wherein the
processor and the communication interface are con-
figured to provide a firmware update of the system
power device provided from the mobile computing
system attached to a server.

Clause 6. The apparatus of clause 1, wherein the
processor and the communication interface are con-
figured to provide an upload of a data from the mem-
ory to a server via the mobile computing system.

Clause 7. The apparatus of clause 2, wherein com-
munication interface is configured to assign a Global
Positioning System (GPS) co-ordinate to the system
power device from the mobile computing system re-
sponsive to the mobile computing system being in
proximity to the system power device.

Clause 8. The apparatus of clause 3, further com-
prising: a display operatively attached to the proces-
sor and mounted to a surface of a housing of the
system power device.

Clause 9. The apparatus of clause 1, further com-
prising:
a sensor and a sensor interface operatively attached
between the processor and the system power de-
vice, adapted to sense a parameter of the system
power device, wherein the parameter is selected
from a group of parameters consisting: a voltage, a
current, a power, a temperature, an irradiance, cou-
lombic charge.

Clause 10. The apparatus of clause 1, wherein the
system power device further comprises:
a bypass unit adapted to provide a bypass across
an input of the system power device or across an
output of the system power device, wherein the by-
pass is operable from a graphical user interface
(GUI) of the mobile computing system.

Clause 11. The apparatus of clause 1, wherein the
system power device is a direct current (DC) to al-
ternating current (AC) converter.

Clause 12. The apparatus of clause 1, wherein the
system power device is a direct current (DC) to DC
converter.

Clause 13. The apparatus of clause 1, wherein the
system power device is connected to a charge stor-
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age device.

Clause 14. A method comprising:

retrofitting a retrofit circuit, having a) one or more
processors, b) a communication interface, and
c) a memory, to a system power device, wherein
the system power device includes at least one
sensor unit and at least one bypass unit opera-
tively connected to the retrofit circuit;

housing the retrofit circuit in a housing of the
system power device;

communicatively connecting a mobile comput-
ing system to the retrofit circuit, wherein the con-
necting is established responsive to when a user
and the mobile computing system are in close
proximity to the retrofit circuit;

authenticating credentials of the user, thereby
detecting a presence of the user and the mobile
computing device is in close proximity to the ret-
rofit circuit; and

operating a graphical user interface (GUI) of the
mobile computing system responsive to the con-
necting and the authenticating.

Clause 15. The method of clause 14, wherein the
operating provides controlling and monitoring of the
at least one sensor unit and the at least one bypass
unit.

Clause 16. The method of clause 14, wherein the
operating prevents unnecessary exposure of live
contacts of the system power device by a reseal-
able access of the housing being kept closed.

Clause 17. The method of clause 15, wherein the
operating provides a mitigation of a damage to the
system power device by an exposure of the system
power device to an environment external to the hous-
ing, wherein the damage is by opening a reseal-able
access of the housing, and wherein substantially the
controlling and the monitoring minimizes repeated
access to the system power device through the re-
seal-able access.

Clause 18. The method of clause 17, wherein the
damage to the system power device is by an expo-
sure of the system power device to the environment
external to the housing by a secondary damage to
the reseal-able access.

Clause 19. The method of clause 14, wherein the
operating provides a firmware update of the system
power device from a connection to a server provided

by the mobile computing system.

Clause 20. The method of clause 14, wherein the
operating comprises:

providing a schedule of tasks; and

following the schedule of tasks and providing an
upload of data derived from the following of the
tasks performed on the system power device to
a server via the mobile computing system.

Clause 21. The method of clause 20, wherein the
schedule of tasks for the system power device is
selected from a group of schedules consisting: an
installation schedule, a maintenance schedule, an
operating schedule, an inspection and test schedule.

Clause 22. The method of clause 20, wherein the
following of the schedule of tasks by an operative
enables monitoring actions of the operative respon-
sive to operative use of the GUI, wherein monitoring
data is up-loadable to the server via the mobile com-
puting system.

Clause 23. A power system comprising:

a plurality of power sources coupled to inputs of
respective power modules;

a plurality of sensors operatively coupled to both
the inputs and outputs of the power modules;

a plurality of bypass circuits operatively coupled
to respective outputs of the power modules,
wherein the outputs of the power modules are
coupled in a series connection to provide a plu-
rality of series connections applied across a plu-
rality of power devices; and

a plurality of communication interfaces opera-
tively attached to both the power modules and
the power devices,

wherein the communication interfaces are con-
figured to provide a plurality of communication
connections to a mobile computing system of a
user, and

wherein the communication connections are es-
tablished responsive to when the user and the
mobile computing system are in close proximity
to the power modules or the power devices and
an authenticity of the mobile computing system
and the user are verified, thereby to detect a
presence of the user and the mobile computing
device is in close proximity to the power modules
and the power devices.
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Clause 24. A method of updating, controlling and
monitoring an inter-connected power system includ-
ing a plurality of power sources coupled to inputs of
respective power modules, a plurality of sensors op-
eratively coupled to both the inputs and outputs of
the power modules, a plurality of bypass circuits op-
eratively coupled to the respective outputs of the
power modules, wherein the outputs of the power
modules are coupled in a series connection to pro-
vide a plurality of series connections applied across
the inputs of a plurality of power devices, and a plu-
rality of communication interfaces operatively at-
tached to both the power modules and the power
devices, using a graphical user interface (GUI) and
a user input from a mobile computing system, the
method comprising:

communicatively connecting the mobile com-
puting system to the power modules or power
devices detecting thereby a presence of the mo-
bile computing system in a vicinity of the power
modules or power devices;

responsive to the detecting, communicating with
a user of the mobile computing system, thereby
verifying an authenticity of the user;

establishing current firmware versions of the
power modules or power devices; and respon-
sive to the establishing, updating when neces-
sary, respective firmware versions of the power
modules or power devices with new firmware
versions.

Clause 25. The method of clause 24, further com-
prising:
controlling and monitoring of the sensors and the
bypass circuits.

Clause 26. The method of clause 24, further com-
prising:
providing firmware updates of the power modules or
power devices from a connection to a server provid-
ed by the mobile computing system.

Clause 27. The method of clause 24, further com-
prising:

providing a schedule of tasks; and
following the schedule of tasks and providing an
upload of data derived from the following of the
tasks performed on the power modules or power
devices to a server via the mobile computing
system.

Clause 28. The method of clause 24, further com-
prising:
testing each of the series connections by applying

respective bypass circuits in each of the series con-
nections, thereby potentially identifying a fault con-
dition in each of the series connections.

Clause 29. The method of clause 28, wherein the
testing provides a mitigation of a damage to housings
of the power modules or power devices and the cir-
cuits of the power modules or power devices to an
environment external to the housings, wherein the
damage is by opening reseal-able accesses of the
housings, wherein substantially the testing minimiz-
es repeated access to the power modules or power
devices through the reseal-able accesses.

Clause 30. A non-transitory computer readable me-
dium having program code recorded thereon, for ex-
ecution on a mobile computing system having a
graphical user interface and a user input device, to
update, control and monitor an inter-connected pow-
er system including a plurality of power sources cou-
pled to inputs of respective power modules, a plu-
rality of sensors operatively coupled to both the in-
puts and outputs of the power modules, a plurality
of bypass circuits operatively coupled to the respec-
tive outputs of the power modules, wherein the out-
puts of the power modules are coupled in a series
connection to provide a plurality of series connec-
tions applied across the inputs of a plurality of power
devices, a plurality of communication interfaces op-
eratively attached to both the power modules and
the power devices, comprising:

a first program code for communicatively con-
necting a mobile computing system to the power
modules or power devices detecting thereby a
presence of the mobile computing system in a
vicinity of the power modules or power devices;

a second program code responsive to the de-
tecting, communicating with a user of the mobile
computing system, thereby verifying an authen-
ticity of the user;

a third program code of establishing current
firmware versions of the power modules or pow-
er devices; and

a fourth program code responsive to the estab-
lishing, updating when necessary, respective
firmware versions of the power modules or pow-
er devices with new firmware versions.

Clause 31. The non-transitory computer readable
medium having program code recorded thereon, for
execution on the mobile computing system accord-
ing to clause 30, further comprising:

a fifth program code of testing each of the series
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connections by applying respective bypass cir-
cuits in each of the series connections, thereby
potentially identifying a fault condition in each of
the series connections,
wherein the testing provides a mitigation of a
damage to housings of the power modules or
power devices and the circuits of the power mod-
ules or power devices to an environment exter-
nal to the housings,
wherein the damage is by opening reseal-able
accesses of the housings, and wherein substan-
tially the testing minimizes repeated access to
the power modules or power devices through
the reseal-able accesses.

[0079] Following are examples of the disclosed fea-
tures.

EXAMPLES

[0080] As disclosed herein, aspects of features may
reduce the time spent on removal and reclosing of hous-
ing covers, reduce the exposure of open live contacts,
reduce the wear and tear on the housing seal integrity,
and/or the like. For example, a service technician may
send configuration instruction for a PV optimizer connect-
ed to the underside of a PV panel but issuing reconfigu-
ration commands to the system PV inverter who in turn
transfers the commands to the PV optimizer, thus recon-
figuring the PV optimizer without opening the housing to
connect to an internal digital interface of the PV optimizer
located inside the housing.
[0081] As disclosed herein, features may allow auto-
matic transfer of data, configurations, software, firmware,
and/or the like, between a system power device (such
as 107, 103, 103a, and/or the like) when it is not con-
nected to the internet, and a remote server 326 on the
internet. This situation may occur for example when a
PV inverter is located in a building basement, and the
building basement lacks an internet connection available
for connection to the inverter. A system power device
107 may be a central PV system inverter, a PV sub-sys-
tem inverter, a PV converter, a PV optimizer, and/or the
like. For example, a PV inverter, converter, or optimizer
is installed at an underground location, the inverter, con-
verter, or optimizer comprises an outdated firmware re-
vision, the firmware revision number and configuration
setting are automatically transferred to the computerized
device (for example, mobile device or mobile terminal)
of the installer. When the installer leaves the building,
the connection to the inverter is disconnected and the
device automatically receives an updated firmware revi-
sion and configuration settings. The next time the installer
connects to the PV inverter, converter, or optimizer the
firmware and configuration settings are automatically up-
dated on the PV inverter. In this example, the inverter,
converter, or optimizer may receive the updates from the
remote server 326 by using a computerized device (for

example, mobile device or mobile terminal) of the installer
as an asynchronous data carrier, where the connections
may not be established at the same time. For example,
being connected to one or the other in a chronologically
exclusive manner. When the installer enters the building
again, the computerized device may be disconnected
from the remote server 326.
[0082] As used herein, the term automatically means
without user intervention, and may also mean that limited
user intervention is required, such as semi-automatically.
For example, in some cases an automatic action may
require user selection or intervention, such as entering
a password, a verification code, a "not a robot" confirma-
tion, and/or the like. These manual operations performed
as part of an automatic process, may be done once, pe-
riodically, frequently, before/after certain actions, and/or
the like. As used herein, the term establish, when used
to describe an action resulting in a digital computer con-
nection between components and/or devices, means the
initiation of a data connection (for example, a digital con-
nection) which may include a physical connection, a pro-
tocol for establishing the connection, a handshaking, an
authentication, a verification, a challenge-response, a
CAPTCHA (an acronym for Completely Automated Pub-
lic Turing test to tell Computers and Humans Apart),
and/or the like. As used herein, the term processor mean
a computerized processor that interprets and executes
software (for example, digitally encoded instructions) a
configured field programmable gate array (FPGA), a
group of digital hardware logic circuits, firmware, program
code in memory, and/or the like.
[0083] In a further example, a PV inverter may track
and/or monitor the actions of a service technician, and
installer, and/or the like during their work on a PV system,
and transfer the datalog recording the work to a central
and/or server 326, such as the server of the manufacturer
to monitor warranty violations, such as the server of a
maintenance contract company to monitor unauthorized
access, such as the server of a maintenance contract
company to monitor an employee’s activity, and/or the
like. For example, the location and/or time of a technician
working on a system may be monitored and transferred
to a remote server.
[0084] As disclosed herein, features may allow remote
access to a system power device 107 for receiving data
and/or configuration parameters, sending reconfigura-
tion instructions, reconfiguration data, profiles, software,
firmware, and/or the like. For example, a remote user
may access a system power device 107 to troubleshoot
an installation problem, such as a remote expert user, a
remote representative of the equipment manufacturer, a
remote support team, a back-office support technician,
and/or the like. The remote user may want to perform a
firmware update, such as when a system power device
107 was shipped to a customer without the latest
firmware, with the firmware for a different installation, a
different region, a different country, a different language,
and/or the like.
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[0085] Similar, the configuration setting may be updat-
ed by a remote user. The remote user may be an onsite
user that is prevented (either permanently or temporarily)
from accessing the system power device 107, such as a
remote system power device, a system power device lo-
cated in a basement when the user is on the roof, and/or
the like. For example, the remote user is an installer on
the roof installing PV panels, and the locations of the
panels are configured on the system power device 107
using GPS coordinates, physical descriptions, digital vid-
eo images, digital still images, and/or the like. For exam-
ple, the remote user is an installer on the roof of a resi-
dence, and after completing the installation of a string of
PV panels on one side of a roof, may want to reconfigure
the PV inverter to separately test the installed string. For
example, the installer has installed three or more PV pan-
el strings, and may wish to reconfigure each string by
connecting it separately to the PV inverter, and separate-
ly testing the string.
[0086] The remote user may be within a few meters of
the power generating devices, such as the PV panels,
on the roof of a building, and may have to travel an access
route comprising many meters to reach the PV inverter
to update a configuration (such as reconfigure) the PV
inverter to test a string of PV panels just installed. For
example, the technician is less than 10 meters from the
PV panels but over 20 meters distance along the access
route to the PV inverter. The user may be less than 4
meters from the furthest PV panel and greater than 6
meters from distance along the access route to the PV
inverter. This may allow the user to reconfigure the PV
inverter remotely, while monitoring the effects of the
reconfiguration by physical inspection.
[0087] The physical inspection may be implemented
by the physical presence of the user near the power gen-
erating devices, while changing the configuration of the
system power device 107. The physical presence may
include a physical inspection, such as a visual inspection,
an auditory inspection, thermal inspection, an olfactory
inspection, a tactile inspection, and/or the like. The user
may be within a physiological sensory distance (such as
between 0 and 20 meters, depending on the sensory
type) from the PV panels to allow the inspection during
the configuration change, and within data communication
interface distance (such as between 0 and 100 meters,
depending on the data interface type). For example, dur-
ing the testing of a string of inverters, the user may smell
a burning of isolation when the VP optimizer is connected
with reverse polarity, the interconnection has a short,
and/or the like. For example, the sound of sparking may
alert a user that a reconfiguration is causing a dangerous
fire hazard situation, and the user may then send a com-
mand to immediately stop the PV inverter operation as
a result of the auditory perception.
[0088] For example, a PV service technician may iso-
late and/or troubleshoot a PV system power generation
issue by separately connecting each string to the system
power device 107, and reconfiguring the system power

device for that string, such as when each string comprises
a different number of PV panels, different total power,
different maximum voltage, and/or the like. In this exam-
ple, the technician may wish to mix and match PV strings
to isolate the problem, such as adding strings, subtracting
strings, adding panels, subtracting panels, reconfigur-
ing/repositioning the string wiring 111, and/or the like.
The remote access of a technician to the system power
device, while working on a power generation device con-
nected to the power device, may increase the installer’s
safety by reducing the number of times the installer is
required to climb a ladder to reconfigure the system pow-
er device settings. Thus the installer may remain on the
roof, change the wiring 111 of the system, send a recon-
figuration request to the PV inverter, and then test the
resulting reconfiguration to test the installed system com-
ponents. When the reconfiguration results in an adverse
event, such as sparking, burning, and/or the like, the in-
staller may send a command to the inverter to terminate
the adverse event, such as immediately stop drawing
power from the PV panels and/or the like.
[0089] For example, a walkie-talkie function (as dis-
cussed above) on the computerized device (for example,
mobile device or mobile terminal) used by a technician
allows real-time and automatic connection to a remote
support team for assistance with an installation, mainte-
nance, upgrade, and/or the like, of a PV system.
[0090] The local connection between a computerized
device (for example, mobile device or mobile terminal)
and a system power device may be a wired or a wireless
connection. For example, the local connection between
a computerized device (for example, mobile device or
mobile terminal) and a system power device 107 may
comprise a Near Field Communication connection, a
Short Message Service connection, a BLUETOOTH™
connection, a ZIGBEE™ connection, a WiFi connection,
a universal serial bus connection, an Ethernet connec-
tion, a general-purpose interface bus connection, a serial
connection, a parallel connection, a PLC connection, a
point-to-point wireless connection, and/or the like.
[0091] Disclosed herein are aspects of a computerized
device (for example, mobile device or mobile terminal)
for accessing a power generation system. The device
may comprise at least one processor (such as at 105,
200, 300, and/or the like), a first communication interface
configured to establish a local data connection to an elec-
trical power device 107, a second communication inter-
face configured to establish a remote data connection to
a remote server 326, and at least one storage medium,
having stored thereon processor instructions. When the
processor instructions are executed on the at least one
processor, the processor instruction may configure the
computerized device to establish the local data connec-
tion between the computerized device to the electrical
power device 107. The processor instructions may con-
figure the computerized device to receive at least one
system status record from the electrical power device
107. The processor instructions may configure the com-
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puterized device to establish the remote data connection
between the at least one processor to the remote server
326. The processor instructions may configure the com-
puterized device to send the at least one system status
record to the remote server.
[0092] Here as elsewhere in the specification and
claims, ranges can be combined to form new and non-
disclosed ranges.
[0093] Specific dimensions, specific materials, and/or
specific shapes disclosed herein are example in nature
and do not limit the scope of the present disclosure. The
disclosure herein of particular values and particular rang-
es of values for given parameters are not exclusive of
other values and ranges of values that may be useful in
one or more of the examples disclosed herein. Moreover,
it is envisioned that any two particular values for a specific
parameter stated herein may define the endpoints of a
range of values that may be suitable for the given param-
eter (i.e., the disclosure of a first value and a second
value for a given parameter can be interpreted as dis-
closing that any value between the first and second val-
ues could also be employed for the given parameter).
For example, if Parameter X is exemplified herein to have
value A and also exemplified to have value Z, it is envi-
sioned that parameter X may have a range of values from
about A to about Z. Similarly, it is envisioned that disclo-
sure of two or more ranges of values for a parameter
(whether such ranges are nested, overlapping or distinct)
subsume all possible combination of ranges for the value
that might be claimed using endpoints of the disclosed
ranges. For example, if parameter X is exemplified herein
to have values in the range of 2-9, it is also envisioned
that Parameter X may have other ranges of values within
this range, including 2-8, 2.5-3, 4-9, etc.
[0094] The present disclosure may be a system, a
method, and/or a computer program product at any pos-
sible technical detail level of integration. The computer
program product may include a computer readable stor-
age medium (or media) having computer readable pro-
gram instructions thereon for causing a processor (such
as at 105, 200, 300, and/or the like) to carry out aspects
of the present disclosure, such as transfer data to or from
a component of a PV system, update data, software,
firmware, and /or the like on a component of the PV sys-
tem, and/or the like.
[0095] Computer readable program instructions de-
scribed herein can be downloaded to respective comput-
ing/processing devices from a computer readable stor-
age medium (such as at 202, 302, and/or the like) or to
an external computer or external storage device via a
network, for example, the Internet, a local area network,
a wide area network and/or a wireless network.
[0096] Computer readable program instructions for
carrying out operations of the present disclosure may be
assembler instructions, instruction-set-architecture (ISA)
instructions, machine instructions, machine dependent
instructions, microcode, firmware instructions, state-set-
ting data, configuration data for integrated circuitry, or

either source code or object code written in any combi-
nation of one or more programming languages, including
an object oriented programming language such as Small-
talk, C++, or the like, and procedural programming lan-
guages, such as the "C" programming language or similar
programming languages. The computer readable pro-
gram instructions may execute entirely on the user’s
computer, partly on the user’s computer, as a stand-
alone software package, partly on the user’s computer
and partly on a remote computer or entirely on the remote
computer or server. In the latter scenario, the remote
computer may be connected to the user’s computer
through any type of network. In some aspects, electronic
circuitry including, for example, programmable logic cir-
cuitry, field-programmable gate arrays (FPGA), or pro-
grammable logic arrays (PLA) may execute the computer
readable program instructions by utilizing state informa-
tion of the computer readable program instructions to
configure the electronic circuitry, in order to perform as-
pects of the present disclosure.
[0097] Aspects of the present disclosure are described
herein with reference to flowchart illustrations and/or
block diagrams of methods (such as at 600, 610, and/or
the like), apparatus (systems), and computer program
products according to features of the disclosure. It will
be understood that each block of the flowchart illustra-
tions and/or block diagrams, and combinations of blocks
in the flowchart illustrations and/or block diagrams, can
be implemented by computer readable program instruc-
tions.
[0098] The flowchart and block diagrams (such as at
600, 610, and/or the like) in the Figures illustrate the ar-
chitecture, functionality, and operation of possible imple-
mentations of systems, methods, and computer program
products according to various features of the present dis-
closure. In this regard, each block in the flowchart or block
diagrams may represent a module, segment, or portion
of instructions, which comprises one or more executable
instructions for implementing the specified logical func-
tion(s). In some alternative implementations, the func-
tions noted in the blocks may occur out of the order noted
in the Figures. For example, two blocks shown in suc-
cession may, in fact, be executed substantially concur-
rently, or the blocks may sometimes be executed in the
reverse order, depending upon the functionality involved.
It will also be noted that each block of the block diagrams
and/or flowchart illustration, and combinations of blocks
in the block diagrams and/or flowchart illustration, can
be implemented by special purpose hardware-based
systems that perform the specified functions or acts or
carry out combinations of special purpose hardware and
computer instructions.
[0099] In the description of various illustrative features,
reference is made to the accompanying drawings, which
form a part hereof, and in which is shown, by way of
illustration, various features in which aspects of the dis-
closure may be practiced. It is to be understood that other
features may be utilized and structural and functional
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modifications may be made, without departing from the
scope of the present disclosure.
[0100] It may be noted that various connections are
set forth between elements herein. These connections
are described in general and, unless specified otherwise,
may be direct or indirect; this specification may be not
intended to be limiting in this respect. Further, elements
of one feature may be combined with elements from other
features in appropriate combinations or sub-combina-
tions.
[0101] All optional and preferred features and modifi-
cations of the described features and dependent claims
are usable in all aspects of the features taught herein.
Furthermore, the individual features of the dependent
claims, as well as all optional and preferred features and
modifications of the described features are combinable
and interchangeable with one another.
[0102] Various features are further described in the fol-
lowing additional clauses:

Clause 32. A computerized device for accessing a
power generation system, comprising: at least one
processor; a first communication interface config-
ured to establish a local data connection to an elec-
trical power device; a second communication inter-
face configured to establish a remote data connec-
tion to a remote server; and at least one storage me-
dium, having stored thereon processor instructions
that, when executed on the at least one processor,
configure the computerized device to: establish the
local data connection between the computerized de-
vice and the electrical power device, receive at least
one system status record from the electrical power
device, establish the remote data connection be-
tween the at least one processor and the remote
server, and send the at least one system status
record to the remote server.
Clause 33. A computer program product comprising
a non-transitory computer-readable storage medium
having stored thereon processor instructions for ac-
cessing a power generation system that, when exe-
cuted by at least one processor, configure the at least
one processor to: establish a local data connection,
using a first communication interface, between the
at least one processor and an electrical power de-
vice; receive, by the at least one processor, at least
one system status record from the electrical power
device establish a remote data connection, using a
second communication interface, between the at
least one processor and a remote server; and send,
from the at least one processor, the at least one sys-
tem status record to the remote server.
Clause 34. A method of accessing a power genera-
tion system, the method comprising: establishing a
local data connection, using a first communication
interface, between a computerized device and an
electrical power device; receiving, by the computer-
ized device, at least one system status record from

the electrical power device establishing a remote da-
ta connection, using a second communication inter-
face, between the computerized device and a remote
server; and sending, from the computerized device,
the at least one system status record to the remote
server.
Clause 35. An electrical power device for accessing
a power generation system comprising: at least one
processor; a communication interface configured to
establish a local data connection to a client terminal;
and at least one storage medium, having stored ther-
eon processor instruction that configure the electri-
cal power device to: establish the local data connec-
tion with the client terminal, and send at least one
system status record to the client terminal.
Clause 36. A method of accessing a power genera-
tion system, the method comprising: establishing,
with an electrical power device, a local data connec-
tion with a client terminal, and sending, from the elec-
trical power device via the local data connection, at
least one system status record to the client terminal.
Clause 37. The computerized device, electrical pow-
er device, computer program product, or methods of
any one of the preceding clauses, wherein the at
least one system status record comprises at least
one configuration version, and wherein the proces-
sor instructions, when executed, further configure
the computerized device or electrical power device
to: receive at least one configuration update from the
remote server responsive to the at least one config-
uration version; and send to the electrical power de-
vice the at least one configuration update.
Clause 38. The computerized device, electrical pow-
er device, computer program product, or methods of
clause 37, wherein the at least one configuration up-
date comprises a firmware update or a configuration
dataset.
Clause 39. The computerized device, electrical pow-
er device, computer program product, or methods of
clauses 37 or 38, wherein the at least one configu-
ration version represents/is indicative of/is associat-
ed with/determines a configuration of at least one
component of a photovoltaic system, wherein the
photovoltaic system components comprise the elec-
trical power device, a photovoltaic power inverter, a
photovoltaic power optimizer, or a photovoltaic pow-
er converter.
Clause 40. The computerized device, electrical pow-
er device, computer program product, or methods of
any one of the preceding clauses, wherein the at
least one system status record comprises an author-
ized access log, an un-authorized access log, a
unique identification (ID) number, a global position-
ing system co-ordinate data, a user name, a pass-
word, an encryption key, a record of an updated
firmware version, a record of a previous or current
firmware version, or an error log.
Clause 41. The computerized device, electrical pow-
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er device, computer program product, or methods of
any one of the preceding clauses, wherein the meth-
ods further comprise, or the processor instructions,
when executed, further configure the device to: dis-
connect(ing) the local or remote data connections.
Clause 42. The computerized device, electrical pow-
er device, computer program product, or methods of
any one of the preceding clauses, wherein the re-
ceiving at least one system status record from the
electrical power device, and sending the at least one
system status record to the remote server are per-
formed sequentially or asynchronously, such as not
at the same time.
Clause 43. The computerized device, electrical pow-
er device, computer program product, or methods of
any one of the preceding clauses, wherein the elec-
trical power device is configured to, or perform, in-
put(ing) electrical direct current power from at least
one photovoltaic power generator and configured to
output electrical direct current power to a second
electrical power device or alternating current power
to an electrical grid.
Clause 44. The computerized device, electrical pow-
er device, computer program product, or methods of
any one of the preceding clauses, wherein the at
least one system status record comprises a photo-
voltaic system information indicative of an aspect of
a photovoltaic power generation system, including
an authorized access log indicative of at least one
authorized maintenance action on the photovoltaic
power generation system, an un-authorized access
log indicative of at least one un-authorized mainte-
nance action on the photovoltaic power generation
system, a record of an updated firmware version in-
dicative of a firmware version of a component of the
photovoltaic power generation system, a record of a
previous or current firmware version indicative of a
previous or current firmware version of a component
of the photovoltaic power generation system, or an
error log indicative of at least one failure of at least
one component of the photovoltaic power generation
system.
Clause 45. A computerized device comprising: at
least one processor; a data communication interface
configured to transmit digital data to an electrical
power device; a user interface configured to receive
user commands; and a computer-readable storage
medium having stored thereon processor instruc-
tions that, when executed on the at least one proc-
essor, configure the computerized device to: estab-
lish a data connection to the electrical power device
using the data communication interface, receive a
user command identifying a configuration or opera-
tion of the electrical power device or at least one of
a plurality of power generators connected the elec-
trical power device, and send the user command to
the electrical power device using the data commu-
nication interface.

Clause 46. A method comprising: establishing, by a
computerized device, a data connection to an elec-
trical power device using a data communication in-
terface; receiving, by the computerized device, a us-
er command identifying a configuration or operation
of the electrical power device or at least one of a
plurality of power generators connected the electri-
cal power device; and sending the user command
to the electrical power device using the data com-
munication interface.
Clause 47. An electrical power device comprising:
at least one processor; an electrical power input con-
figured to receive power from a plurality of power
generators, a data communication interface config-
ured to receive data from a computerized device;
and a storage medium having stored thereon proc-
essor instructions that, when executed on the at least
one processor, configure the electrical power device
to: establish a data connection to the computerized
device using the data communication interface; re-
ceive, via the data communication interface, a user
command identifying a configuration or operation of
the electrical power device or at least one of the plu-
rality of power generators; and initiate actions, based
on or identified by the user command, on the elec-
trical power device or at least one of the plurality of
power generators.
Clause 48. A method comprising: establishing, by
an electrical power device, a data connection to a
computerized device using a data communication
interface; receiving, by the electrical power device
via the data communication interface, a user com-
mand identifying a configuration or operation of the
electrical power device or at least one of the plurality
of power generators; and initiating, by the electrical
power device, actions, based on or identified by the
user command, on the electrical power device or at
least one of the plurality of power generators.
Clause 49. A power generation system comprising:
a plurality of power generators; and an electrical
power device configured to receive electrical power
from at least one of the plurality of power generators
using the at least one respective interconnection,
wherein the electrical power device comprises a data
communication interface, and wherein the data com-
munication interface is configured to receive a user
command identifying a configuration or operation of
the electrical power device or at least one of the plu-
rality of power generators, and wherein subsequent
to receiving the user command the electrical power
device initiates actions, based on or identified by the
user command, on the electrical power device or at
least one of the plurality of power generators.
Clause 50. The methods, computerized device, elec-
trical power device, or power generation system of
any one of clauses 45 through 49, wherein the user
command identifies: an electronic activation opera-
tion; a data value of an electrical voltage, an electrical
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current, an electrical power, an electrical component
operating temperature, or a state-of-charge of an en-
ergy storage device; a data value configuration com-
prising a plurality of data values, wherein the data
value configuration represents a set of system elec-
trical parameters, a set of loads connected to an elec-
trical distribution panel, or a charging profile of an
electrical energy storing device; a software configu-
ration of a central power computerized device; a
firmware configuration of a component of a photo-
voltaic power generation system; an electrical con-
figuration of a component of a photovoltaic power
generation system; or a selection of a status com-
prising a status of a failure of, a service to, or a per-
formance of, a component of a photovoltaic power
generation system; and wherein the user command
applies to the electrical power device or at least one
of the plurality of power generators.
Clause 51. The methods, computerized device, elec-
trical power device, or power generation system of
any one of clauses 45 through 50, wherein the plu-
rality of power generators comprise a plurality of re-
spective interconnections, and wherein the user
command identifies a wiring selection of one or more
of a plurality of wiring configurations of the plurality
of respective interconnections, and wherein the user
command applies to the electrical power device or
at least one of the plurality of power generators.
Clause 52. The methods, computerized device, elec-
trical power device, or power generation system of
clause 51, wherein the wiring selection: identifies a
subset of the one or more power generators that are
operationally connected to the power device, identi-
fies a configuration of the electrical power device to
receive the power, or includes instructions to control
the electrical power device or at least one of the plu-
rality of power generators.
Clause 53. The methods, computerized device, elec-
trical power device, or power generation system of
any one of clauses 45 through 52, wherein the elec-
trical power device and the plurality of power gener-
ators are components of a photovoltaic power gen-
eration system.
Clause 54. The methods, computerized device, elec-
trical power device, or power generation system of
clause 53, wherein the photovoltaic power genera-
tion system further comprises at least one photo-
voltaic power inverter, at least one photovoltaic pow-
er optimizer, or at least one photovoltaic power con-
verter.
Clause 55. The methods, computerized device, elec-
trical power device, or power generation system any
one of clauses 45 through 54, wherein the user com-
mand is sent in response to the configuration or op-
eration of the electrical power device or at least one
of the plurality of the plurality of power generators,
and (or) wherein the user command identifies the
results of a visual inspection, an auditory inspection,

or an olfactory inspection of at least one of the plu-
rality of power generators.
Clause 56. The methods, computerized device, elec-
trical power device, or power generation system of
any one of clauses 45 through 55, wherein the com-
puterized device is in close proximity to at least one
of the plurality of power generators.
Clause 57. The methods, computerized device, elec-
trical power device, or power generation system of
any one of clauses 45 through 56, wherein the com-
puterized device is in remote proximity to the elec-
trical power device.
Clause 58. The methods, computerized device, elec-
trical power device, or power generation system any
one of clauses 56 through 57, wherein the close prox-
imity is less than 4 meters linear distance.
Clause 59. The methods, computerized device, elec-
trical power device, or power generation system any
one of clauses 56 through 58, wherein the remote
proximity is greater than 6 meters route of access
distance.
Clause 60. The methods, computerized device, elec-
trical power device, or power generation system of
any preceding clauses, wherein the computerized
device comprises a mobile terminal.

Claims

1. An electrical power device comprising:

at least one processor;
an electrical power input configured to receive
power from a plurality of power generators;
a data communication interface configured to re-
ceive data from a computerized device; and
a storage medium having stored thereon proc-
essor instructions that, when executed on the at
least one processor, configure the electrical
power device to:

establish a data connection to the compu-
terized device using the data communica-
tion interface,
receive, via the data communication inter-
face, a user command identifying a config-
uration or operation of the electrical power
device or at least one of the plurality of pow-
er generators, and
initiate actions, based on or identified by the
user command, on the electrical power de-
vice or at least one of the plurality of power
generators.

2. The electrical power device of claim 1, wherein the
user command identifies: an electronic activation op-
eration; a data value of an electrical voltage, an elec-
trical current, an electrical power, an electrical com-
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ponent operating temperature, or a state-of-charge
of an energy storage device; a data value configu-
ration comprising a plurality of data values, wherein
the data value configuration represents a set of sys-
tem electrical parameters, a set of loads connected
to an electrical distribution panel, or a charging pro-
file of an electrical energy storing device; a software
configuration a central power computerized device;
a firmware configuration of a component of a photo-
voltaic power generation system; an electrical con-
figuration of a component of a photovoltaic power
generation system; or a selection of a status com-
prising a status of a failure of, a service to, or a per-
formance of, a component of a photovoltaic power
generation system; and
wherein the user command applies to the electrical
power device or at least one of the plurality of power
generators.

3. The electrical power device of claim 1 or 2, wherein
the plurality of power generators comprise a plurality
of respective interconnections, and wherein the user
command identifies a wiring selection of one or more
of a plurality of wiring configurations of the plurality
of respective interconnections, and wherein the user
command applies to the electrical power device or
at least one of the plurality of power generators.

4. The electrical power device of claim 3, wherein the
wiring selection: identifies a subset of at least one of
the plurality of power generators that are operation-
ally connected to the power device; identifies a con-
figuration of the electrical power device to receive
the power; or includes instructions to control the elec-
trical power device or at least one of the plurality of
power generators.

5. The electrical power device of any of claims 1-4,
wherein the electrical power device and the plurality
of power generators are components of a photovolta-
ic power generation system.

6. The electrical power device of claim 5, wherein the
photovoltaic power generation system further com-
prises at least one photovoltaic power inverter, at
least one photovoltaic power optimizer, or at least
one photovoltaic power converter.

7. The electrical power device of any of claims 1-6,
wherein the user command is sent in response to
the configuration or operation of the electrical power
device or at least one of the plurality of the plurality
of power generators, and wherein the user command
identifies the results of a visual inspection, an audi-
tory inspection, or an olfactory inspection of at least
one of the plurality of power generators.

8. A computerized device comprising:

at least one processor;
a data communication interface configured to
transmit digital data to an electrical power de-
vice;
a user interface configured to receive user com-
mands; and
a computer-readable storage medium having
stored thereon processor instructions that, when
executed on the at least one processor, config-
ure the computerized device to:

establish a data connection to the electrical
power device using the data communication
interface,
receive a user command identifying a con-
figuration or operation of the electrical pow-
er device or at least one of a plurality of pow-
er generators connected the electrical pow-
er device, and
send the user command to the electrical
power device using the data communication
interface.

9. The computerized device of claim 8, wherein the us-
er command identifies: an electronic activation op-
eration; a data value of an electrical voltage, an elec-
trical current, an electrical power, an electrical com-
ponent operating temperature, or a state-of-charge
of an energy storage device; a data value configu-
ration comprising a plurality of data values, wherein
the data value configuration represents a set of sys-
tem electrical parameters, a set of loads connected
to an electrical distribution panel, or a charging pro-
file of an electrical energy storing device; a software
configuration a central power computerized device;
a firmware configuration of a component of a photo-
voltaic power generation system; an electrical con-
figuration of a component of a photovoltaic power
generation system; or a selection of a status com-
prising a status of a failure of, a service to, or a per-
formance of, a component of a photovoltaic power
generation system, and wherein the user command
applies to the electrical power device or at least one
of the plurality of power generators.

10. The computerized device of claim 8 or 9, wherein
the plurality of power generators comprise a plurality
of respective interconnections, and wherein the user
command identifies a wiring selection of one or more
of a plurality of wiring configurations of the plurality
of respective interconnections, and wherein the user
command applies to the electrical power device or
at least one of the plurality of power generators.

11. The computerized device of claim 10, wherein the
wiring selection: identifies a subset of at least one of
the plurality of power generators that are operation-
ally connected to the power device; identifies a con-
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figuration of the electrical power device to receive
the power; or includes instructions to control the elec-
trical power device or at least one of the plurality of
power generators.

12. The computerized device of any of claims 8-11,
wherein the electrical power device and the plurality
of power generators are components of a photovolta-
ic power generation system.

13. The computerized device of claim 12, wherein the
photovoltaic power generation system further com-
prises at least one photovoltaic power inverter, at
least one photovoltaic power optimizer, or at least
one photovoltaic power converter.

14. The computerized device of any of claims 8-13,
wherein the user command is sent in response to
the configuration or operation of the electrical power
device or at least one of the plurality of the plurality
of power generators, and wherein the user command
identifies the results of a visual inspection, an audi-
tory inspection, or an olfactory inspection of at least
one of the plurality of power generators.

15. A power generation system comprising:

a plurality of power generators; and
an electrical power device configured to receive
electrical power from the at least one of the plu-
rality of power generator using the at least one
respective interconnection, wherein the electri-
cal power device comprises a data communica-
tion interface;
wherein the data communication interface is
configured to receive a user command identify-
ing a configuration or operation of the electrical
power device or at least one of the plurality of
power generators, and wherein subsequent to
receiving the user command the electrical power
device initiates actions, identified by the user
command, on the electrical power device or at
least one of the plurality of power generators.
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