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SAFETY NOTICE

End users must be made aware that power outlets are remote controlled

This unit is not certified for safety isolation of the electrical supply




Overview

The eyePower Limited power distribution unit (PDU) has fourteen individually switched outlets with inlet
current/voltage measurement and optional output current measurement. The status of each outlet (on, off,
fuse blown) can be seen on the front panel indicators, checked via the integrated serial port using a control

system, or embedded Ethernet web server.

eyePower TCP Config software is available for setting up an eyePower PDU using the Ethernet port. An
alternative program, eyePower Windows™ software connected via a serial port, has additional control
functions not available in eyePower TCP Config. Either of these programs can be used to change unit fixed
IP and DHCP enable/disable options, although units ship with DHCP enabled. IP address changes will be
added to the web browser interface, but the benefit of using standalone software is separation of operational
and engineering functions. As will be seen, IP settings are only a small part of the functions offered by

eyePower TCP Config software that allows programming of macros controlling outputs and GPls.

eyePower Limited’s designs have been incorporated in intelligent PDU since the 1990s and started with
delayed sequence-on units followed by changeover, dual supply units. The SMS unit, now over a decade old
and well proven, was developed after users asked for widely varying combinations of sequence on/off,
response to GPIs etc. SMS offered total programmability with user defined macro routines. eyePower
represents the next generation after SMS, with current and various voltage measurements going beyond
basic RMS measurements that do not fully represent modern, complex power loads.

Using eyePower TCP Config software, the eyePower Power Distribution Unit (PDU) can be loaded with
sequencing routines so the unit works autonomously. These autonomous routines are loaded into the
eyePower PDU and are stored into memory that will last for decades without the unit even being powered.
With no control system connected, autonomous operation can still be influenced by external events such as
night-time shutdown, changeover to backup power, or a fire. This requires logic level (0V/+5V) signals to be

connected into any of the four GPI (General Purpose Interface) connections of the eyePower PDU.

This document explains operation of the eyePower TCP Config Software. However, details of the robust
communications protocol are available as a separate document for those wanting to write their own control

software or gain more in-depth knowledge of the eyePower PDU operation.

With thousands of units now in service, we have seen how installations world-wide have made best use of

the programming capabilities.

As for any software, some users need no help while others have contacted eyePower Limited for advice and
how best to write macro programs. This is all part of the service, not least because we are interested how the
units are used, but we also want to see them used in the best way.
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Connections and Communications

Serial Port:

Data connections to the eyePower PDU are industrial RS422/485 balanced, whereas a PC usually provides
the same data as unbalanced RS232. For fixed installations or multiple eyePower units, the PC should be
fitted with an RS422 port or converter. However, the standard PC RS232 port should suffice for one-to-one

programming or live control over a short distance with eyePower Software.

Computers have extremely tolerant RS232 ports and it will usually be possible to connect a PC RS232 port

directly to an eyePower PDU serial port, using only ground, one TX and one RX pin.

The rear of the eyePower PDU is equipped with a single D9 chassis socket. This was selected over the RJ45
connector to allow breakout of the GPI connections if required. For those wanting to use commercially

available RJ45 leads, custom wireable D9/RJ45 adapter modules are recommended.

The connector pinout is,

1 GND

6 GPI4
2 TXA(-)

7 TXB(+)
3 RXB(+)

8 RXA(-)
4 GPI1

9 GPI2
5 GPI3

where TX/RX are data from/to the unit respectively.

For unbalanced connection to a standard PC serial port, wire the following cable,

PC End SMS End
Free D9 Socket Free D9 Plug
RX 2 —mmmmmmmm——- 2 TXA(-)
TX 3 mmmmmmm - 8 RXA(-)
GND 5 mmmmmmmmme- 1 GND

This assumes PC has D9 rather than D25 connection.

Please Note: The serial connection is deactivated if an Ethernet cable is plugged into any device (linked).
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Ethernet Port:

An Ethernet port is available for network connection, to allow control and monitoring of the unit through a
web browser interface. Power over Ethernet (PoE) is fitted as standard and will run the PDU electronics in

case of power failure or extended brownout.

Optional Dallas/Maxim 1-Wire ™:

An port is available to connect external Dallas/Maxim 1-Wire™ environmental sensors.
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Software Installation:

Download eyePower Software from www.eyepowerlimited.co.uk - support menu top right of the screen.
Extract the zip file and double click on the setup.exe file, confirming that you wish to install eyePower
Software on your computer. The Setup Wizard will start, click Next to continue and confirm the License
Agreement. The prompts that follow are typical for any Windows[] software installation, selecting installation
directory, start menu name, desktop icons etc.

| ;EE! Setup - eyePower - - - » = S | ;E'ﬁ! Setup - eyePower . » -

License Agreement
Please read the following important information before continuing.

Welcome to the eyePower Setup
Wizard

This will install eyePower 1.92.25 on your computer. Please read the following License Agreement. You must accept the terms of this

agreement before continuing with the installation.
Itis recommended that you dose all other applications before
continuing.

Sryant Unlimited - Software License Agreement for Registered Users &
Click Next to continue, or Cancel to exit Setup. Please read the terms and conditions of this license agreement (the "License™)
before installing the computer software {the "Software”). By installing and using
the Software you accept and agree to the terms of this License. This License
constitutes the entire agreement concerning the Software between you and
EBryant Unlimited and it supersedes any prior proposal or representation. If you do
not agree with these terms and conditions, promptly de-install the Software and
contact Bryant Unlimited,

The term Software” indudes, and these terms and conditions also apply to, any ™

(@) I accept the agreement

(71 I do not accept the agreement

Cancel < Back ” Next > 1| Cancel

The default installation directory is C:\Program Files\eyePower. The default start menu folder is eyePower.
Both of these items can be changed.

| ;EE! Setup - eyePower - - - » = S | ;E'ﬁ! Setup - eyePower . » -

Select Destination Location
Where should eyePower be installed?

Select Start Menu Folder
Where should Setup place the program's shortcuts?

Setup will install eyePower into the following folder, = i Setup will create the program’s shorteuts in the following Start Menu folder.

To continue, dick Next. If you would Ike to select a different folder, dick Browse, To continue, dick Mext. If you would ke to select a different folder, cick Browse.

Browse... Ev=Power] Browse...

At least 5.0 MB of free disk space is required. [ Don't create a Start Menu folder

< Back ” Next > 1| Cancel < Back ” Next > 1| Cancel
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An Additional Tasks window is displayed where you can select whether to install the VB6 Core Runtime
Library and Create a desktop Icon. You should install the Core Runtime Library, but the desktop item is
optional. A Window will be displayed summarising what is about to be installed.

I @ Setup - eyePower [E=0 X

Select Additional Tasks
Which additional tasks should be performed?

| s S = === ==
Ready to Install
Setup is now ready to begin installing eyePower on your computer,

Select the additional tasks you would like Setup to perform while instaling eyeFower, Click Install to continue with the installation, or dick Back if you want to review or
then dick Next. change any settings.

Install Component(s): Destination location:

; C:\Program Files (x36)\eyePower
ic.8:0. Core Runtime Library;

Additional icons:

Start Menu folder:
eyePower
[¥] Create a desktop icon

Additional tasks:
Install Componentis):
Visual Basic 6.0 Core Runtime Library
Additional icons:
Create a desktop icon

| < Back ” Mext = ‘l Cancel | < Back || Install }l Cancel I

Once completed, a window will be displayed giving you the option to run the eyePower Software. Select
Finish to complete the installation.

Completing the eyePower Setup
Wizard

Setup has finished installing eyeFower on your computer. The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

7 Launch eyePower control and menitoring software for |
= Bryant Unlimited eyePower MDU

Frish |

eyePower Software is now installed on your computer.
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Software Setup:

First Run:

Run the software using your preferred start button or desktop icon.

The first screen you will see is the Options screen, which will allow you to set the serial com port. Normally

this screen must be selected from the top of the main screen drop down tools menu.

The first option is to select a valid serial port, without which eyePower Software can not run. If you are using
a USB to Serial converter, this must have been installed and be plugged into the computer before running

eyePower Software.

[Opeins =

B | Mowos: Sareas | o Triggae | 1wia Soiegs |

Lot P ot 5 attiega -

—

Comvein Pt [ 4

Options: Serial Port setting.

After setting the com port you should click ‘Exit’ to return to the main program screen and start

communication with the units — look forward in the manual to Unit Setup.

On the mains screen there are two indicators top left, TX and RX. TX will be green for a good serial port, RX

will be green for good data returned from an PDU, which proves that the cable is wired correctly.

You can then revisit the Options tab to continue configuring eyePower Software, although these other

options can be edited later.
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Option / Network Settings Tab:

This tab allows you to set the parameters to allow you to connect to your eyePower PDU through your

network using the web browser interface.

("iptinns

Comne Hetwok Swiinge | Waomo Tiggee | 1w Sooiege |

Fliakwcik Seltng:
W Oblsan P addies secnadicay DHEP)

1DHEP ik not erabled, o unsvalible, then e und wil
s he bobowng IF addrecs:

e (1921 E10.100

Delod Belmyay: [0000
Prarary DNS: [O0Q0

Seconcwy DME: fanoo

HeBI0E Hame: [EVEPOWERDND4
URE Lo e {Fypari | rfmind

TP Conkal Salrgs

[¥  Enacki TCF Cotinl
TCF Cardiol Post [1343
TCF Timecut: 'D’.l— 1) Dbt o 25400 cmce
Checkay Setings
Masteriim
|FFFFFFFFFFFFFT FFFF F

Hr 10, tax 100

“wehl imsd on kep changs:

dtark: L [
Fony Cearker [

“EHMP Seting:

SR pt e eaed 81 161,
Fiend Compsi Soing. [pacie

Lt B ot draatace S ating:

R Erab wib B Comal
E nabled

i st | E
Coniicl parromic |
Engreenng passid | '

\yinb Legn Tipmau: [ 0= Dizeblecl, Mt 2540 2oz
[ Enekiln frm blore

WLED Setwng:
Timeout: 20

Timpout delay in momde
Mes 2540 0 = Pesmanenll on ok adezod]

Uri1 Hame: | spaf ey MO0

I Dlispday I exdcimsa on OLED

Eut Apcks

Options: Network Settings.

By default, the PDU is set up with DHCP enabled, so it automatically picks up an IP address from your
DHCP server. The PDU has a default fixed IP address set to 192.168.10.100, so you can connect from your
computer directly by plugging an Ethernet cable between the two. The PDU Ethernet interface is auto-MDIX,
so you do not need a crossover cable. However, you will need to set your computer to be on the same IP
range (192.168.10.xxx).

Network Settings section:

Obtain an IP address automatically (DHCP): Unticking this check box will allow you to set your own fixed

IP address, default gateway etc.
IP Address:
Subnet Mask:
Default Gateway:

Network address for the eyePower PDU.
The subnet mask, normally 255.255.255.0

IP address of the gateway for network traffic destined to other networks or
subnets.

Primary & Secondary DNS:
NetBIOS Name:

IP address of the name server(s) for your network.

The default setting for the NetBIOS name is EYEPOWERXxxxxx. The last 5
digits are the last 5 digits of the unit’s serial number. You can change this
NetBIOS name to be whatever you like up to a maximum of 14 characters,
avoid spaces and lower-case characters. You may be able to connect to the
eyePower PDU by typing the NetBIOS name into your web browser address
bar.

These fields are available for you to give a location and name to each PDU
on your network, ‘Main CAR’ and ‘Rack 17’ for instance. These names will
be displayed at the top of the eyePower software screen and also in the web
browser interface.

Unit Location and Unit Name:
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TCP Control Settings section:

Enable TCP Control: Ticking this check box enables PDU control over TCP using third-party
control systems. (Default is ticked)

TCP Control Port: The port (default 1243) to connect to the PDU over TCP.

TCP Timeout: The timeout value for the TCP control port in seconds (default 60), which can

be set in multiples of 10 seconds up to a maximum of 2540, after which the
port will close unilaterally if it hasn’t received any commands from a
controller. A value of 0 (zero) will disable this feature.

Master Key: The master 128-bit Chaskey key that is required for authenticated control of
an eyePower PDU by a third-party control system
(default 16 x FFh = disabled).

Attack Limit: The upper limit for badly authenticated commands received (default 20),
after which all TCP control is disabled.

Key counter: The current value of the key counter (read only).

For more information about Chaskey authenticated control of eyePower PDU, please request a copy of the

‘Security of eyePower Ethernet’ document from eyePower Limited.

SNMP Settings section:

Read Community String: The Community String for use with SNMP V2¢ monitoring of an PDU.

sysContact: The textual identification of the contact person for this managed node,
together with information on how to contact this person.

Web Browser Interface Settings section: (Not currently enabled)

Enable Web Browser Control:  Ticking this check box will enable control of the eyePower PDU through its
web browser interface. (Default is ticked)

Passwords and enabled: The Web Browser Interface will have three different levels of user access,
View, Control and Admin. If an Admin password is set, this will also have to
be entered by anyone connecting to the unit using our eyePower TCP
Config software over the network.

Web Login Timeout: The timeout value for the Web Browser Interface login in seconds (default 0
(zero)), which can be set in multiples of 10 seconds up to a maximum of
2540, after which the user is logged out if they haven’t clicked a command
button in the Web Browser Interface. A value of 0 (zero) will disable this
feature.

Enable Arm Buttons: Ticking this check box will display Arm buttons in the Web Browser Interface
to make control of outlet relays and macro triggers a two click process.
(Default is ticked)
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OLED Settings section:

Timeout: The timeout value for the front panel OLED screen in seconds (default 120),
which can be set in multiples of 10 seconds up to a maximum of 2540.
A value of 0 (zero) will leave the OLED screen on permanently. This is not
advised as like all display technologies, OLED screens have a finite lifespan.

Display IP address on OLED: Enables a page on the front panel OLED which will display the current IP
address of the PDU.

Once you have set the Network Settings, you must click ‘Apply’. Then you can either click ‘Exit’ to return to

the main program screen or select another Options Tab to continue configuring eyePower.

These settings will only be applied to the PDU Ethernet interface after it is reset. Ethernet Reset can be
accessed through the ‘Unit’ menu on the PDU front panel display.

Option / Macro Settings Tab:

As described later in this document, the eyePower PDU has a sophisticated macro programming language
built into each unit allowing you to pre-program relay on-off sequences. This tab will allow you to set up

triggers to run a specific sequence by clicking a button on the Macro Triggers page of the web browser

interface.
[ ptinns =
Comviee | Moowos: Sakeags | Wao Trigoere | 1-wia Soaiegs |
- Macto Tikagsi Sefings
Matin Wzaic Trigoas Fawe: Addicee Ertic
Macro 1 [Mao Mame | m T
Macra 2 [Mano Hame 2 2 il
Mmmd [Macobaves [a
[T L ey p— [ET
Wi [Maci Hare 5 e
Moo b [Mack Nara & [0
Hazro?. [Mack Hare T [ T
W0 B [Mui bare 8 [m
B ]
Options: Macro Trigger settings.
Macro Trigger Name: A descriptive name for the macro sequence.
Address: The macro address of the sequence that you want to run (in Hex).
Enable: Allows you to enable or disable specific macros from being run through the

web browser interface.

Once you have set the Macro Trigger Settings, you must click ‘Apply’. Then you can either click ‘Exit’ to

return to the main program screen or select another Options Tab to continue configuring eyePower.
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1-Wire® Environmental Sensors

eyePower offers a 1-Wire® port to allow connection of environmental sensors. The 1-Wire system was
invented by Dallas Semiconductor, that company acquired by Maxim in 2001, and combines both power and
data on a single cable core. The "1-Wire" refers to this power/data line but signal ground is also required.

The powering method is referred to as parasitic power, with sensors charging between bursts of data.

Although 1-Wire is widely used for environmental sensors, one variant is coin-sized ID devices that have
been used for many years as door access control or that are often seen as personalised keys for cash
registers. The technology is well proven, reliable and stable. All 1-Wire devices have a unique, factory set 64

bit address.

Sensors currently supported and sold by eyePower Limited are

e DS18B20 temperature (type T single or TS string)
e DS2438 temperature  (MS-T)
e DS2438 temperature and humidity (MS-TH)

Temperature sensors based on the DS18B20 are supplied fully wired with CAT5 cable and RJ45 plugs.
Options include a single sensor T or a string of six sensors TS spaced to suit the height of an equipment
rack. To wire multiple T or TS with fitted plugs, the eyePower 1-Wire port should be distributed using an

RJ45 parallel strip or splitter.

DS2438 was originally designed as a battery monitor, measuring temperature and voltage when integrated
inside battery packs. This sensor was quickly adopted for other uses such as temperature and humidity
sensors which output a voltage relative to humidity, a voltage that the DS2438 can convert. MS-T and MS-
TH sensors are easily wired in a chain because the small enclosures have two RJ45 sockets to allow loop
through. If combining a wired DS18B20 sensor or string and humidity sensor, for example, then the wired

sensor can be daisy chained off the humidity sensor.

T-String (TS) cable with 6 x DS18B20 temperature sensors. Temperature and Humidity module (MS-TH).

There are standard 1-Wire sensors that offer GPIO capability, but any future demand for GPIO is likely to be
met with a custom Bryant GPIO box that would be 1-Wire compatible and still communicate on the 1-Wire

bus. eyePower equipped with 1-Wire also offer four GPIOs as standard on the adjacent D9 socket.
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Various cable and connector types have been used for 1-Wire but the ubiquitous RJ45 connector with
unscreened CAT5/CAT5e cable is now widespread. The eyePower rear panel connector is an RJ45 socket,
with the pin used for data/power different to the pins used for Ethernet data so mis-plugging between the two

rear connectors is not an issue.

eyePower PDU Interface Ports.

Pin 2  1-Wire optional 5V, grounded in eyePower units to indicate use of parasitic power
Pin4 1-Wire data and parasitic power

Pin5 1-Wire ground return

Large numbers of 1-Wire devices can be connected on a shared bus (firmware V1.4.3 onwards), sensors’
unique IDs are used for every message with robust cyclic redundancy checksums used to prove message

validity.

Most users will not approach the limits of the 1-Wire port. It is difficult to give an exact figure for the number
of sensors relative to maximum cable length. This is the same for any multidrop bus, but it is recommended
to use only CAT5e network cabling and wire as a chain or, less ideal, star wired close to the eyePower unit.
Do not combine chain/star arrangements and avoid stubs. eyePower supports a maximum sixteen sensors,
where temperature/humidity counts as two. Sixteen sensors will work reliably if cabling is local to an
equipment rack. Electrically noisy environments will limit 1-Wire cable length, but smaller numbers of sensors
will work over a few tens of metres' cabling. Performance at the limit can be improved with the addition of an
external power supply that injects power into the bus, rather than relying on parasitic power. Contact

eyePower Limited for more details if required.
Basic 1-Wire with Single Sensor

The simplest 1-Wire connection is a single sensor, which will display automatically as temperature or
temp/humidity on the unit's OLED display. This is the same as software before version 1.4.3 (September

2015). The web browser interface will also display temp or temp/humidity values.

SENSOR # SENSOR
24°C 26°C

23°C  24°C 26°C  26°C
42% RH
42%  A7%

No sensor connected Temp T or MS-T with min/max Temp/humidity MS-TH
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1-Wire with Multiple Sensors

Sensors sold by eyePower Limited are marked with the sensor's 64 bit address, although the T-String is
labelled with only one of the six sensors. However, anyone buying DS18B20 sensors to wire themselves will

not have the address information.

Even with the address information it would be onerous to type into the eyePower Windows program all

addresses for a multi sensor system. eyePower Limited have developed a far more user-friendly method.

From new an eyePower unit holds no 1-Wire sensor addresses. For a basic system this is not an issue, a
single sensor added at any time will be automatically detected and there is no need for eyePower to store
that sensor's address. For multiple sensors, as sensors are plugged in turn they are added to a live table of
sensor addresses. The first sensor plugged into eyePower becomes sensor 1, the next is sensor 2 etc.
When strings are plugged, all six sensors are automatically added in order with the sensor closest to the
RJ45 plug the first to be added. Default sensor names are SENSE1, SENSE2 etc. which are used on the

local OLED and embedded web browser interface where fitted.

While at least one sensor remains plugged to eyePower, and power is maintained to eyePower, this live
table is maintained. However, if the sensor chain has to be rescanned as a whole due to disconnection or
mains power cycle then it will not return in the same order as plugged - the scanning order is determined by
a complex branch and fork discovery technique designed into the 1-Wire standard. Therefore it is important
when the sensors have been plugged in the required order that the live addresses are committed to
permanent memory. At the same time each sensor can be given a more helpful name than the default
SENSEX. See 1-Wire Options below.

# cARHUMD
51%RH

& RK1STARI

46%  52%
« SENSORS p

20°C 26°C

Multiple Sensor (TS) with edited name Multiple Sensor (MS-TH) with edited name

It may help to understand that the saved table can be cleared at any time, i.e. the table is not fixed for life.
eyePower will then behave as if the sensors had again been plugged but not committed to memory. Also, the
table of addresses is simply what is read first before searching for additional sensors hence new sensors can
be easily added (then committed) to the end of an existing chain if there is no requirement to re-order the

existing sensors.
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Where eyePower expects to detect sensors, either because they are in the temporary live table or have been

committed to memory, any missing sensor will be noted on the OLED or web browser interface as FAULT.

& RK2STR1

21°C 21°C
4 SENSOR11 p

Multiple Sensor (TS) with edited name

Options / 1-Wire Settings Tab

The 1-Wire Options tab, in either eyePower Software or eyePower TCP Config, can be used to commit the
1-Wire sensor addresses to memory and edit the Sensor names that are displayed on the local OLED screen

and embedded web browser interface.

o =
Eamrie: | Hawol Setras | Waons Tigger 14 Sotirg: |
1w Settings
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Sareo Saneo Nane Type Liva Conritad Sewnl  SewoiHane Twa L Connibad
Semctl | Sewel | [ e Sonans fitad Moo Sanios coditiod | Suned D [ Sorend [ | [ MeSecorfited | [ h Sencor comamiba |
semci 2 | Genel 140 Sensor fittecl o Sensr commtted senea 1l | Smwe il | rin Sy fiied W e ommted
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Options: 1-Wire Settings: No sensors fitted.

Remembering that the sensors will appear in the order that you plug them in, after you have connected all
sensors, wait for about 5 seconds and click the ‘Read Live Addresses’ button to populate the ‘“Type’ and
‘Live’ fields. The sensor addresses will be highlighted in red to show that they have not been committed to

memory.

[Bptiuns (=5
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Options: 1-Wire Settings: 9 sensors fitted, but not committed.
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Once you can see all of the sensors in the ‘Live’ address fields, you can commit the 1-Wire addresses to

internal memory using the ‘Commit 1-Wire Memory’ button. This fixes the positions of the sensors so that

they will always appear in the same place.

T
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T5ow = Tarapms wupe Siving arel posifon | 77 = Unknown Sensor

L BT

Options: 1-Wire Settings: 9 sensors fitted and committed.

Additional sensors can be added to those already committed. Plug in the new sensors, wait 5 seconds, click

on the ‘Read Live Addresses’ button. Again, any addresses not committed to memory will be highlighted in

red.

T

Comie | Moowos Serene | Waon Tigee  1wie Smtings

1-we Scirgs
Serem Lddwsr
Sares Sameo Mo Type Liva Cowsriiad

samorl | Smwel [T [ 62000003CCOGEIE | [ ES00000ICCODSERIR |

icooopocraeress | [ mnocomccaans |

SO0DO00ICLEdEIE |

Samci 2 | Gewe 2

ez} | Sewel

Sensrd | Serand Lo 1
Semct i | Gevwe S BENNICENIZEE | [ edno0onacCaIsms |

9CCADNECIESSGE | [ SCOMOONGCCERSE |

Gemem b | SwrmiE
Semor 7| Sean ¥

somceR [ Lmwed M

Tokal Genecis Faurd [ 75 | Flebed fwymas |

(== TREVTREL T Clear 1'Wne Memeny |

Serem) dddeTr
Sovwal  Seeenl Mane Tya Lia Conmikad

Sumco S [ Gercad [ ¥ | [ | [[EaoswFzEs |

Seniw 12 [ Fowa 1l [TH0
Semm A1 [ Smeemt [TE3
Senin 12 | Seven 12
Sentw 13 [ Sense {3 [T
Seneoe 14 [ Eema 4[5S
Sensoi 15 [ Genm 15 15
nia 18 | Gmwe 16

Senzm Types

HET = Terpeabis Mokl

W5-TH = TempersranHuridy Hodue

T =Sl lrpa e s an nabl

T5ox = Terpm guee St srel posifiony | 77 = Uniknown Sensm

| M Senkee v |

L BT

Options: 1-Wire Settings: 16 sensors fitted, 9 sensors committed, 7 sensors not committed.

Click on the ‘Commit 1-Wire Memory’ button to commit the new sensors to memory.

T

Comviee | Moowos: Sareags | W Tiggae 1 Sesings |

Samci 2 | Gewe 2

ez} | Sewel

Saner & m :
Semct i | Gevwe S BENNICENIZEE | [ edno0onacCaIsms |
Genen b | Swaie 9CCADNECIESSGE | [ SCOMOONGCCERSE |

Semor 7| Sean ¥

samus| Gevna ""5’

Toksl Serenis Fawrd |16 |

Rt miryian |

Rlend v datdmazes | Domnnd 1obine Hemmory Clear 1lne Memory |

1w Sedigs
Sernm Lddmee Seran ) dodeear

Sares Sameo Mo Type Liva Cowsriiad Sovwal  Seeenl Mane Tya Lia Conmikad

samorl | Smwel [T [ 62000003CCOGEIE | [ ES00000ICCODSERIR | suwaiD [ Serced [ 7 | [ GECOMOSFIETE | [ GEOMDRFENE |

Seniw 12 [ Fowa 1l [TH0
Semm A1 [ Smeemt [TE3
Senin 12 | Seven 12
Sentw 13 [ Sense {3 [T
Seneoe1d; [ Ewmad [T [
Seniw 15 [Senmm 15 [T
sonson 18 | Game 16

Senzm Types

HET = Tenpmakie Modie

Hi-TH = TempmmmenHuridiy Hodus

T =Sk larpa e savsn an cabk

T5ox = Terpm guee St srel posifiony | 77 = Uniknown Sensm

CANNOSEITR NI

El

L BT

Options: 1-Wire Settings: 16 sensors fitted and committed.
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You can change the default SENSEx name (up to 8 characters) for each sensor, which will be displayed on

the local OLED and embedded web browser interface (only valid if the multiple sensor display is active).

Once you have entered the names, you must click ‘Apply’ to save the names back to the PDU.

o | Mowod Bakiae | Wacro Tigoae 14s Setings |

1w Setings —

Serwo Addmer Srem Bokdwear
Semni Sane e Tipe Lva Corirad Sewnl  SeddiMane Tya Lka Comriksd
serece - [N [T57 | [ SH000cees | [ M0M0ICCDGERIE | Sanoi® [ AACFAN [ 7| [ eEcoN0eEIEDE | [ End0FaEds |

semci 2 [AKTETAZ 122
Senoy ¥ [AFAETAT [
sensork [AKTETAY
sect 5 [ARTGTAE [==
Sene b [AETETRE [T
Samce 2 [TAR TEME [
senece B [DAR UMD =

B |

BEOMOONCCNIZSEE | | A90000030C313EI8 |
| [(SCEnSOaacEEssan |

Toksl Seneois Fawd [ 15 |

Reseimuinon |

Flaad Live Addmssec I Comni 13w ey Clazr 1w/ee Mammany |

sento 1 [ARZSTRI [T [ ceponocsearssan | |
Semsm 11 [AEZSTRZ [
Sensc 12 [AKZETAT [
seniu 13 [FRESTAI [T+
Senew 14 [FAZETRT [T5E
S 18 [FE2ETRE [T5E
Seniw 16 [AZTEWR [

Senio Types

HS T = Tempeabae Modie

WS-TH = TempershanHuridy Hodue

T =Sk s st s on cabl

T8 = Terpe sure Shing e posikon | 77 = Unknovn Sensoc

B | s |

Options: 1-Wire Settings: 16 sensors fitted and committed with Sensor Names.

Note: Before these names will appear in the embedded web server interface, you must press Ethernet Reset

using the front panel button menu, or the ‘Reset Ethernet Processor’ button in the eyePower TCP Config

software.

Monitoring Racks
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Optional embedded web browser interface showing multiple 1-Wire sensors with names and Min/Max tooltip.
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Unit Setup:

There is a unit setup page, which allows you to change an address on the multidrop RS422/485 for use with

eyePower software.
However, with a single PDU and eyePower Software, this screen is useful for checking serial numbers.

From the Tools menu at the top of the screen, select Unit Setup,

13§ ereFawer sety L]
e P
Aaddiez

Hew | Geid Na Unk Tups Fistay Display

EENEEeeEEE

Slabs
Dk vz b chech fov unds corvactad Lo saal por el #ey aPose i

Unit Setup: Pre Scan.

With the eyePower PDU connected and powered, click on the Scan button. Connected units will repeatedly

acknowledge at random times up to seven seconds.

As units are discovered they are silenced, hence after ten seconds of no serial port activity, eyePower will

have found all connected units.

This eyePower Software can only be connected to one eyePower PDU at a time, set on Address 00.

eyePower Professional is required for connection to multiple eyePower PDU.

| 4§ epeFower setup s
A Unk Type Flay Displsy Iderk Sicg |
BFI2400004  RFI214FE 1.43 143 o | Filiat |

EEEEEEEEE i

Sty
Sean camplels - 1 Ui found

Unit Setup: Single unit found.
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Using eyePower Software

The text of the designation strip can be changed to the PDU. When it is changed, click on ‘Save
Designation’, but as for Network Settings, the Ethernet interface will only recognise these changes after it is

reset.
Live control is simply a matter of clicking ARM for the relevant outlet, followed by ON or OFF.

The methods for Basic and Advanced setup are considered next, i.e. how the unit will operate when powered
and in response to GPI stimulus. Before considering the detail, a simple explanation of the live and

autonomous control options follows.
With eyePower Software running, part of the PC screen looks like this,

Rgf:is“ ARM | ARM ARM| ARM| ARM ARM| ARM| ARM | ARM | ARM | ARM | ARM | ARM | ARM

ISDN ACFeed AC Feed
Comms 1 DB&/FT UPS 3

ARC1TX ARC1TX Standard Main Main Monitor Flasma Video Satelte Satelte Satelite Video
Backup  Convert Router1 Router2 Routert Screen Project RX 1 RX 2 DA
"

ON ON ON ON ON ON ON ON ON ON ON ON ON ON

OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF

eyePower Software: Main control interface.

For each outlet, clicking on ARM enables ON and OFF for that outlet only. In this case, outlets 1-4 are

powered although the red indicator on outlet 4 shows a blown fuse on the SMS front panel.

You may not want to control an eyePower PDU live from a PC, but want to configure it with a switching
sequence and leave it to work alone. The eyePower PDU evolved from the proven eyePower Limited SMU
sequential mains units, which power outlets in order with a fixed delay of 600 milliseconds. The SMU simply
prevents nuisance tripping of main fuses due to inrush current. Delays in the eyePower PDU are fully
configurable from 100 milliseconds to 105 minutes, for turn-on and turn-off operations, each outlet with its
own unique timings. This allows complex routines, such as sequencing power to a computer server and
separate hard drives or shutting down equipment gradually when mains power has failed and a UPS has

limited life.

When you apply power to the eyePower PDU it knows nothing of the world. Like a personal computer, it
looks to its memory for its first instruction. Until it has loaded that instruction, it will not operate any relays. If
you do not program the eyePower PDU with any instructions, it will do nothing at all. It will accept live
controls from eyePower Software and reflect changes on its front panel, but will not perform any autonomous
actions. However, the units do leave the factory programmed to sequence on and off like a standard SMU

unit so you have useable power distribution on delivery. The front panel switch will work as basic sequence
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on, sequence off but this is all performed by a default macro sequence that you can view and edit. The front
panel switch could be limited to control only certain outputs or none at all. It could even have its function

changed based on the presence of a GPI or the number of times it has been operated.

If you do load a routine into the eyePower PDU, it may be so simple that it turns on one outlet and then
stops. Not all outlets have to feature in the routine, but you have live control over all outlets available at all

times if required.

A more sophisticated routine may turn on all outlets, with varying time delays between them. An example

from eyePower might look like this,

ARC1TX ARC1TX Standard ain Main Monitor Plasma Video Satelte  Satelite Satelite Video Audio ISDN ACFeed ACFeed
ain Backup  Convert Router1 Router2 Routert Screen Project DA DA Comms 1 DB&FT UPS 3
)

eyePower Software: Basic sequence setup interface.

Two methods of sequence setup are offered, basic and advanced. Basic is shown above. When the front
panel switch is switched down, the eyePower PDU will run through the on sequence, which here would
power the first 4 outlets immediately then wait 5 seconds before powering outlet 5, with subsequent varying

delays for other outlets. Outlets can be powered in any order, and de-powered in any order.
The ‘off’ sequence is triggered by switching the front panel switch up.
The LED on the front panel switch will flash when the eyePower PDU is running a sequence.

This is the Basic Setup, which will satisfy many applications. Macro programs are generated for uploading to

the eyePower PDU, but a full understanding of the operation is not required.

For the advanced user the Advanced Setup allows custom macro programs to be scripted. Limited
experience of writing a computer program and a basic knowledge of hexadecimal (9 is followed by A not 0) is
probably required. Some example macro routines are included with eyePower Software. Having uploaded
the above Basic Setup to an eyePower PDU, subsequent downloading into the Advanced Setup page shows

the macro routine to achieve the required sequence-on.

It begins by disabling the GPlIs, which allows definition of GPI interrupts before any can be acted upon. Then
this is followed by settings for the front panel switch, jumps to addresses 1A / 2A for On / Off respectively.

Then finally. GPls are enabled for the duration of the program.
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This is the Basic Setup, but Advanced editing allows the user to define an entirely custom program including

setting of GPI inputs and outputs.

ARC1TX ARC1TX Standard Main Main Monitor Plasma Video Satelrte Satelte  Satelite Vlden Audio ISDN AC Feed AC Feed
RX 2

Iain Backup  Convert Router1 Router? Routert  Screen Pruject RX3 DA Comms 1 DB&F7 UPS3

MEMORY
STANDARD
SETTINGS
STOP GFI1 LDW‘ GPIZLDW] GPI3LDW‘ GPI4LDW] 1003 00 GPIDisahle |+|  second Byte Hex
11 D2 1A Setonfoft switch on interrupt address 1A |
GEMHIGH | GRI2 GFI12 GPI14 12 D3 2A Setonfoff switch off interrupt address 24 32 Ok
HIGH HIGH HIGH 13 B2 3A SetGPI1 asinput low interrupt address 34
WA e ] [ [ (B e e ]____5“""" e s e
GF’H HIGH GPIZHIGH GPI3HIGH GPMHIGH 18 17 B0 klehable . &8 o 2
ALL OFF ‘ ‘ ‘ ‘ 17 00 00 Stop ™ Always wait
14 00 00 Stop
o G I GRI2 ] GPI2 I GPI4 ] 19 00 00 Stop
etk i sl IR INFIBIT_ || 14 40 00 Turnonoutlet 1after 0.0 seconds, skip if already on UPLOAD
GPI OMAOFF | COUNT1 coumMT2 || 1B 41 00 Turnon outlet 2 after 0.0 seconds, skip if already on
DISABLE ON INT LOAD LOAD 1C 42 00 Turnonoutlet 3 after 0.0 seconds, skip if already on SAVE FILEi
ONAOFF CDUNT1 countz || TE 43 00 Tum onoutlet 4 after 0.0 seconds,sk!p !falreadyon
ENABLE OFFINT DEC 1E 44 32 Turnonoutlet 5 after 5.0 seconds. skip if already on L0AD FILE
1F 45 05 Turnonoutlet B after 0.5 seconds. skip if already on
ONAOFF COLNT COUNTZ
INHIBIT ‘ INC ‘ INC ‘ W Auto increment I~ Trace GOTO 10
eyePower Software: Advanced setup - Macro editing screen.
Before more detailed explanations of each mode, to summarise,
Live Control Turn outlets on and off via PC screen, outlet status visible.
Basic Setup Define on sequence and off sequence using none, any or all of the outlets. Outlets used,

time delays and order can be different for each sequence. By default, the front panel
switch will trigger the on/off sequences or this can be done from eyePower Software.

Advanced Setup  Program custom macro routines that turn outlets on or off as required, manipulate GPls
as outputs or inputs that change the macro routine that is run. Other macros not used in
the basic setup allow GOTO or counting, for example to limit the number of times a
macro sequence is run.
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Basic Setup:

To enter basic setup from the live control screen, click on

a5

This will hide the arm buttons and transform the on/off buttons for order and delay setting rather than outlet

live control.

Before outlining how the on/off sequences are modified, a summary of how they are used is,

Power applied to unit Nothing appears to happen although the front panel OLED display will turn on to
the home screen

Switch down Unit will sequence up using On Sequence

Switch up Unit will sequence down using Off Sequence

Importantly, both sequences don’t have to be programmed. If only a complicated on sequence is required,
for example gradual start-up of a computer and ancillary hard drives, then only the on sequence need be

entered. The off sequence lists would be best left empty.

To change the sequence orders, click on one of the two order buttons for the sequence to be changed.

Then just click on the now blank buttons associated with each outlet,

Jos

Starting with 1, the buttons will be labelled up to sequence order 14, although once again note that none,

some or all of the outlets can be in the sequence.

Type into the box on each button the required time delay between 0.1 and 6300 seconds, or zero. The unit
makes all timings to 0.1 seconds accuracy but the time required is stored in less memory by making the

following assumptions about the delays,

0.1 to 6.3 seconds in 0.1 second steps
1 to 63 seconds in 1 second steps
10 to 630 seconds in 10 second steps

100 to 6300 seconds in 100 second steps

eyePower Software automatically calculates the nearest allowable value for any time entered onto a button.
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The Wait check box on each button is a shortened name for ‘Always Wait'. Normally delays are ignored if the
outlet is already in the required state — the macro routine moves straight on to the next instruction. If the

check box is ticked, delay times are always used even if the outlet is already in the required state.
The Standard Settings button fills the sequence buttons and delay boxes with,

On order Relays 1-14 with 0.5s delays for inrush
Off order Relays 14-1, 0.5s second steps

After defining settings as required, click on

This will store the settings in the eyePower PDU. However, complete re-powering is recommended to prove
the unit before it enters service. Note if no relays are enabled, it will take some time for the eyePower PDU
power supply to discharge when the unit is disconnected. Disconnecting and reconnecting the eyePower
PDU quickly may cause confusion as the macro code will not restart. Look at the eyePower Software display

where it is clear (red RX indicator top left) that the unit is offline before repowering.

Advanced Setup:

Enter the Advanced editing mode by clicking on Advanced setup. If the previous unit settings were basic,
these will be displayed. However, do note if they are uploaded again from the advanced screen they can not
be edited in the basic screen which will still work but for input only.

It is suggested demonstration setups are loaded first,

Click on Load File and select sample macro routine ‘sequential start up only.sms’. This is a macro routine to
power relays 1 to 14 in order like a simple sequential mains unit. Click on upload and, when complete

(message at top of screen), disconnect the eyePower PDU, wait, then reconnect.
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Assuming the eyePower PDU sequenced on as expected when the front panel switch is switch down, look at

the macro routine listing,

[ 10 03 00 GF Disable |
11 D2 1A Setonfoff switch on interrupt address 1A
12 D3 24 Setonfoff switch off interrupt address 24
13 04 2A GFlIEnahble
14 00 00 Stop
15 00 00 Stop
16 00 00 Stop
17 00 00 Stop
18 00 00 Stop
19 00 00 Stop
14 40 00 Turnonoutlet 1 after 0.0 seconds. skip if already on
168 41 00 Turnonoutlet 2 after 0.0 seconds. skip if already on
1C 42 00 Turnonoutlet 3 after 0.0 seconds. skip if already on
100 43 00 Turnonoutlet 4 after 0.0 seconds. skip if already on
1E 44 32 Turnonoutlet 5 after 5.0 seconds. skip if already on
1F 45 05 Turnonoutlet B after 05 seconds. skip if already on

The first column, 10 to 1F is the macro address for each line of macro code. When the eyePower PDU is first
powered, it always looks to address 10 for its first macro command. In this case it is GPI Disable. Commands

follow on in turn, until stop is reached at macro address 14 (hexadecimal).

The green numbers are the two hexadecimal values stored in the eyePower PDU for each macro command.

Using eyePower Software, knowledge of these numbers is not important.

Click the Trace check box. The red outline box will jump to location 38 as it is theoretically at the end of it's
off sequence. Switching the front panel switch down, the red outline box should follow the macro code

currently being executed and stop at location 28.
Disable trace.

To write an experimental program, click on Clear Mem to start with a blank program list. Click on the top (10)
program line, i.e. where the eyePower PDU will look for its first command. Enter delays into the time box,
Second Byte As Time

0.0 Secs ok

[ Abwapz wait

The time will be red until OK is pressed, which calculates the hexadecimal equivalent and displays it in the

box above. ‘Always wait for delays’ is explained for the basic setup.
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Ignoring the grey buttons to the left of the program list, enter a sample sequence of outlets turning on and off

using the green/red buttons associated with each outlet. To select the next line, either click on the line

required or check the Auto increment box, which will advance one line every time a macro is programmed.

Upload the sample program then disconnect, wait, reconnect the eyePower PDU and prove your basic

programming skills.

The grey buttons that have not been used provide the following macro commands,

STOP
GOTO

WAIT

ALL OFF

ALL ON

GPIx LOW
GPIx HIGH
GPIx LOW INT

GPIx HIGH INT

GPIx INHIBIT

GPI DISABLE

GPI ENABLE

ON/OFF ON INT

ON/OFF OFF INT

ON/OFF INHIBIT

COUNTx LOAD
COUNTx DEC

COUNTx INC

Halts program execution, could be restarted by a GPI if programmed

Goto macro address, set 10,11,12 etc. by first entering in ‘second byte as hex’ box
and clicking OK. Then click GOTO

Waits for time pre-entered (+OK) in time box

Waits for time pre-entered (+OK) in time box then turns off all outlets
Waits for time pre-entered (+OK) in time box then turns on all outlets
Set GPIx as low output

Set GPIx as high output

Set GPIx as input. If GPIx is already low or goes low in the future, macro execution
will jump to address specified by first entering in ‘second byte as hex’ box and
clicking OK.

Set GPIx as input. If GPIx is already high or goes high in the future, macro execution
will jump to address specified by first entering in ‘second byte as hex’ box and
clicking OK, Again for front switch.

Inhibit GPIx effect as an input for time pre-entered (+OK) in time box. When time
expires any GPI level change during inhibit will be effective.

GPI input and front switch interrupts are disabled allowing sequences to complete
before interrupts re-enabled. This is an important command that should be issued
before setting several interrupts or as the first command in an interrupt routine to
ensure predictable behaviour.

Re-enable after disable above, when routine is complete, or new interrupts will not
be processed. By default enabled at power on.

If the front panel on/off switch is already in the ‘on’ positon or is switched to the on
position in the future, macro execution will jump to address specified by first entering
in ‘second byte as hex’ box and clicking OK.

If the front panel on/off switch is already in the ‘off positon or is switched to the off
position in the future, macro execution will jump to address specified by first entering
in ‘second byte as hex’ box and clicking OK.

Inhibit the on/off switch from any effect for time pre-entered (+OK) in time box. When
time expires any on/off switch position change during inhibit will be effective.

Load counter x with a number pre-entered in ‘second byte as hex’ box

Decrement counter x, if it reaches zero then jump to macro address specified by first
entering in ‘second byte as hex’ box and clicking OK

Increment counter x, if it reaches 255 then jump to macro address specified by first
entering in ‘second byte as hex’ box and clicking OK
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Other sample .sms files:

eyePower Counter demo.sms

Loads counter 1 with 5, turns outlet 1 on then off, decrements counter, carries on switching outlet 1 until

counter is zero. Then turns on outlet 14 before stopping.

This is a very simple demonstration, but the counter may be used to limit the number of times equipment is

restarted after power failure, before triggering an alarm as a GPI or connected to a mains output.
GPI 1 to 4 operate outlets 1 to 4 with disable used to ensure completion .sms

The sequence starts by disabling interrupts, so that interrupt definition can complete without interruption.
Once re-enabled, the current state of GPIs will direct program flow, Each GPI routine starts by disabling

further interrupts. This ensures completion of that GPI sequence, before re-enabling other GPls.

Not all applications will use GPI Disable. It may be important to allow GPlIs to override other actions.

Configuration file eyepower.ini:

Normally set via the user screens, advanced users may prefer to edit this configuration file directly, which is
found in the eyePower installation directory. It should be possible to simply ‘double click’ on the filename

eyepower.ini and Windows™ will open the file in Notepad. The first lines read,

[comms]
commPort=n

where the value n should be edited to be the correct PC serial port number (must be between 1 & 16).

Other entries in the ini file, for example relating to SNMP are retained for compatibility with the older SMS

units.

There are further entries that relate to eyePower Professional and future eyePower development, which can

be ignored for single unit operation.
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