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(57) Abstract: Operational facets of a compressor are controlled from a
remotely-located computer. Data from the compressor is automatically
collected at a first data store every first time increment of a first time pe-
riod. Portions of the data from the first data store are automatically col-
lected at a second data store every second time increment of each first
time period. The second time increment is greater than the first time in-
crement, and the portions of the data are collected for a second time period
which is greater than the first time period. Successful verification of user
authentication data collected at the computer causes automatic generation
of an image of application icons at the computer to enable the computer as
an input device for controlling the compressor and selections of routines
available at an analytics visualization generator that uses data from the
second data store.
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SYSTEM AND METHOD FOR CONTROLLING OPERATIONAL FACETS OF A
COMPRESSOR FROM A REMOTE PLATFORM

Field of the Invention

[0001] The invention relates generally to control and monitoring of compressor
operations, and more particularly to a system and method that enables the control of

multiple operational facets of a compressor from a remotely located platform.

Background of the Invention

[0002] High-pressure compressors along with their auxiliary devices (e.g.,
valves, flow meters, sensors, etc.) are used for a variety of applications across a
variety of industries to include compressed natural gas operations, manufacturing,
industrial plants, oil/gas compression, and breathing gas systems. Efficient and safe
operation of these complex compressor systems are clearly important goals for both
system owners and operations personnel. While real-time monitoring of such
compressor systems is a given, historical data related to past performance of the
compressor system can provide critical insight into future maintenance issues and
potential system faults. Past performance data can be used, for example, to adjust
current operational parameters as well as predict maintenance needs.
Unfortunately, past performance data as well as skilled data analysis personnel are
not always available on site thereby leaving many high-pressure compressor
systems vulnerable to poor performance, unexpected maintenance-issue

shutdowns, and potential catastrophic failures.

Summary of the Invention

[0003] Accordingly, it is an object of the present invention to provide a method
and system for remotely controlling multiple operational facets of a compressor

system to include real-time monitoring and remote control of compressor operations.
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[0004] Another object of the present invention to provide a method and
system for remotely controlling multiple operational facets of a compressor system to
include report generation related to past performance of compressor operations.
[0005] Still another object of the present invention to provide a method and
system for remotely controlling multiple operational facets of a compressor system to
include report generation related to predictive analytics based on past performance
of compressor operations. ‘

[0006] Other objects and advantages of the present invention will become more
obvious hereinafter in the specification and drawings.

[0007] In accordance with an embodiment of the present invention, a method is
provided for controlling multiple operaticnal facets of a compressor from a local
computer which is remotely located with respeci to the compressor and which includes
a wireless transceiver. A communication interface is coupled to the compressor for
relaying data from the compressor and éontrol signals to the compressor using a
wireless communication protocol. The data from the compressor is automatically
collected via the communication interface at a first data store every first time increment
of a first time period wherein, at a conclusion of each first time period, the first data
store employs a wraparound storage scheme. Portions of the data from the first data
store are automatically collected at a secorid data store every second time increment
of each first time period. The second time increment is greater than the first time
increment, and the portions of the data' are collected for a second time period which is
greater than the first time period. An analytics visualization generator, coupled to the
second data store, is programmed with a plurality of diagnostic routines for generating
visual diagnostics related to the compressor using the portions of the data in the
second data store. User authentication data collected at the local computer is
automatically verified with the communication interface and the analytics visualization
generator. Successful verification of the user authentication data causes automatic
generation of an image comprising a plurality of application icons at the local computer.

Each application icon enables a connection from the local computer to one of the
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communication interface and the analytics visualization generator to thereby enable the
local computer as an input device for origination and transmission of the control signals
to the compressor and selections of the diagnostic routines to the analytics

visualization generator.

Brief Description of the Drawings

[0008] Other objects, features and advantages of the present invention will
become apparent upon reference to the following description of the preferred
embodiments and to the drawings, wherein corresponding reference characters
indicate corresponding parts throughout the several views of the drawings and
wherein:

[0009] FIG. 1 is a schematic view of a compressor system that provides for
control of multiple operation facets of the compressor system from a remote platform
in accordance with an embodiment of the present invention;

[0010] FIG. 2 is a screen image of simultaneously-illustrated application
launch icons presented on a remote platform in accordance with an embodiment of
the present invention;

[0011] FIG. 3 is a schematic diagram illustrating the short-term and long-term
data collection/storage and data utilization processes utilizing two servers/memories
in accordance with an embodiment of the presert invention;

[0012] FIG. 4 is a schematic diagram iilustrating the single-entry, multiple-app
user authentication/verification and icon image generation process in accordance
with an embodirﬁent of the present invention; and

[0013] FIG. 5 is a schematic diagram illustrating establishment of remote
operations control of a compressor in accordance with an embodiment of the

present invention.

Detailed Description of the Invention

[0014] Referring ndw to the drawings and more particularly to FIG. 1, a
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compressor system whose multiple operational facets are controlled from a remote
platform in accordance with an embodiment of the present invention is shown and is
referenced generally by numeral 10. As used herein, the phrase “operational facets”
includes real-time monitoring of the operation of a compressor and the auxiliary
devices used therewith, real-time operational control of the compressor and its
auxiliary devices, past performance report generation related to the past operation of
the compressor and its auxiliary devices, and predictive analytics report generation
related to predicting future operation of the compressor and its auxiliary devices
based on past performance data. lt is further to be understood that the phrase
“remote platform” includes a variety of computing devices (i.e., ones having a
processor, memory, and wireless transceiver) that are remotely-located with respect
to the compressor and its auxiliary devices. For example, a “remote platform” as
used herein can be a hand-held wireless device such as a smart phone or tablet.
[0015] In general, :ommunication between the var.ous elements of
compressor system 10 is accomplished in a wire_less fastiion over a wireless network:
(e.g., the internet or worldwide web) using a wireless communication protocol, the
choice of which is not a limitation of the present invention. In the illustrated
embodiment, wireless or other types of two-way communication are indicated by the
use of two-headed arrows. For clarity of illustration, the wireless network is omitted
from the drawings. Relays of the wireless communication can be carried out
globally. A

[0016] Compressor system 10 includes a compressor 12 that is typically part
of a larger industrial, manufacturing, or other compressor-using application (not
shown). As would be well-understood in the art, compressor 12 will generally
include and/or be coupled to a variety of auxiliary or operation-supporting devices
(not shown) such as sensors, flow meters, valves, conduits, etc. For simplicity of
ilustration, only a single compressor 12 is shown. However, it is to be understood
that the present invention could include multiple compressors 12 without departing

from the scope of the present invention. Compressor 12 includes a “human machine
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interface” (HMI) control panel 14 that is a touch screen display presenting a user
interface locally at compressor 12 for entering inputs/commands that govern
operational control of compressor 12. The particular appearance, arrangement of
icons, and controllable compressor functions presented by HMI control panel 14 are
not limitations of the present invention.

[0017] A communications interface 16 is coupled to compressor 12. For
compressor systems utilizing multiple compressors, each such compressor will have
its own communications interface 16 coupled thereto. Communications interface 16
can be integrated into the design of compressor 12 or could be added to an existing
compressor 12 without departing from the scope of the present invention. In
general, communications interface 16 supports wireless transmission and reception
of signals. For purpose of the present invention, commuications interface 16
wirelessly transmits/relays operational data from compressor 12 and wirelessly
receives/relays control sijnals to compressor 12 as indicéted by two-headed arrow
100.

[0018] The present invention automatically collects operational data from
compressor 12 and automatically archives portions of the operational data for
periods of time that typically span the multiple years associated with the useful life of
compressor 12. As will be explained further below, the cperational data is made
available at a remote location for reviewing/monitoring and for use in a variety of
diagnostic routines that generate a variety of visual diagr.ostics in the form of
graphs, charts, tables, etc. The present invention uses a novel two server/memory
approach to collecting operational data to support both real-time monitoring of and
historical report generation related to a compressor’'s operational facets. As used
herein, the term “server/memory” refers to a programmable device/system that
supports network/internet communication and data storage. The two server/memory
approach described further below provides for a new corhpressor operations

paradigm covering the entire life span of a compressor. Further and as will be



WO 2020/027865 PCT/US2019/000031

explained in greater detail below, the present invention provides for all of the above
to be controlled from a remote location.

[0019] The two server/memory approach uses a first server/memory 20 that is
programmed to automatically collect and store operational data related to
compressor 12 for a short period of time (e.g., days) using wireless communication
100, and a second server/memory 22 that is programmed to automatically collect
and store portions of the data collected/stored at server/memory 20 over a long
period of time (e.g., years). While the particuiar designs of server/memory 20 and
server/memory 22 are not limitations of the present invention, both
servers/memories must be programmable and capable of wireless communication
there between as indicated by two-headed arrow 102.

[0020] In general, server/memory 20 samples data from compressor 12-at a
higher rate than server/memory 22 samples data from server/memory 20. Further,
server/memory 20 stores the higher-sampled data for a relatively short period of time
(e.g., 30 days or less), but does so using a wraparound storage scheme. In this
way, server/memory 20 collects a sufficient amount of opérational data suitable for
use in real-time monitoring of compressor operation, while simultaneously providing
for data storage efficiency. A data safnpling rate for server/memory 20 is generally
ten seconds or less. For éerver/memory 22, a data samgling rate for periodic reads
or data collection from server/memory 20 is generally at ieast one minute, and can
be longer depending on the type of operational data being collected by
server/memory 22. The periodically-collected operational data is stored/maintained
at server/memory 22 to support past performance and predictive analytic reporting
as will be explained further below. Accordingly, server/rﬁemory 22 is configured and
programmed to store operational data for a number of years defined by, for example,
the life expectancy of cormpressor 12.

[0021] Compressor system 10 also includes an analytics visualization
generator 24 that, in general, provides a platform for storage of a number of

diagnostic routines whose inputs are drawn from the periodically-stored operational
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data maintained at server/memory 22. In the illustrated example, visualization
generator 24 communicates wirelessly with server/memory 22. Visualization
generator 24 can be a custom-design hardware/software system, or can be a
customizable “dashboard” of pre-programmed diagnostic visualization tools
arranged in accordance with the need of a particular application. One such
customizable dashboard is DOMO available from Domo, Inc., American Fork, Utah.
[0022] As mentioned above, compressor system 10 is controllable from a
remote location through the use of a local computer 200 that can be a smart phone,
tablet, laptop computer, desk top computer, etc. As used herein, the term “local
computer” refers to any internet-accessing computer that is remotely located with
respect to compressor 12 where “remotely located” includes short distances (e.g.,
at/near the facility housing compressor 12, across town from compressor 12, etc.)
and long distances (e.g., tens, hundreds or &v&n thousands of miles from
compressor 12). For purpose of description, it will be assumed that local computer
200 is a hand-held device.. Local computer 200 has a cempressor support
application or “app” 26 insfalled theréon as part of a purchase or subscription
service. When activated on local compufer 200, compressor support app 26
requests/prompts the user to input user authentication data (e.g., a username and
password). More specifically, app 26 presents a single-entry, multiple-app
authentication sign-in disnlay 260 to provide a user with one-time
authentication/verification to multiple applications. In the present invention, sign-in
credentials are authenticated with communications interface 16 using wireless
communications as indicated by two-headed arrow 106, and are authenticated with
visualization generator 24 using wireless communicatioris 108. It is noted that
authentication with communications interface 16 can be routed directly thereto or
indirectly thereto through server/memory 20 without departing form the scope of the
present invention.

[0023] Upon successful verification of the user authentication data provided to

app 26, app 26 receives an authentication certificate that allows app 26 to
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automatically generate an image 262 at local computer 200 that displays multiple
launch icons, each of which enables a user of local compUter 200 to initiate control
of an operational facet of'compressor 12. As will be explained further below, the
presence of the authentication certificate on local computer 200 enhances efficiency
of system 10. Control of compressor 12 via app 26 is facilitated using wireless
communication with communications interface 16, while real-time monitoring, past
performance report generation, and predictive analytics report generation is
facilitated using wireless communication 108 with visualization generator 24.

[0024] Image 262 presents all of the apps simultaneously that have been
verified for use by app 26. For example and as shown in FIG. 2, local computer 200
(e.g., a smart phone as iliustrated) presents four launch application icons
simultaneously. Launch icon 262A is configured to enable a wireless connection to
communications interface 16 such that compressor 12 can be controlled remotely
from local computer 200 as will be exp]ained further belov. Launch icon 262B is
configured to enable a wireless connection to visualization generator 24 such that
monitoring routines (e.g., “supervisory centrol and data acquisition” or SCADA
routines) can be activated remotely from local computer 200. Launch icon 262C is
configured to enable a wireless connection to visualization generator 24 such that a
variety of report generation routines can be activated remotely from local computer
200. Launch icon 262D is configured to enable a wireless connection to
visualization generator 24 such that a variety of predictive analytics report
generation routines can be activated remotely from local computer 200. Additional
icons and their associated apps can be made available on image 262 without
departing from the scope of the present invention.

[0025] Processes implemented by compressor system 10 will now be
explained with reference to the schematic diagrams illustrated in FIGs. 3-5.
Referring first to FIG. 3, a schematic diagram illustrates the short-term and long-term
data collection/storage and data utilization processes implemented using

server/memory 20 and server/memory 22. Each server/memory 20 and 22, as well
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as visualization generator 24, is internet-accessible or cloud-based. For example
and as represented by the illustration, each can be an independent entity/system as
indicated by the individual “clouds” around the entity/system. Server/memory 20
automatically collects data in real-time from compressor 12 as indicated by two-
headed arrow 100 in accordance with the sampling/storage time parameters as
explained earlier herein. Server/memory 22 automatically collects data from
server/memory 20 as indicated by two-headed arrow 102 in accordance with the
sampling/storage time parameters explained earlier herein. Visualization generator
24 can utilize the long-term data from server/mémory 22 as well as the short-term
data from server/memory 20. To facilitate both types of data transfers to
visualization generator 24, a cloud-based transfer manager 23 provides
server/memory 20 and server/memory 22 with data transfer instructions using
communications 102.

[0026] As mentioned above, a large number of compressors 12 could be part
of system 10. To assure processing efficiency and robust data collection,
server/memory 20 has a single task, i.e., to collect data in the short-term from many
compressors simultaneously. Server/memory 20 can include a backup server to
carry on the short-term data collection furiction in the event of server malfunction
without the risk of data loss. Server/memory 22 has just two functions, the first of
which is to collect data associated witii all compiessors fiom server/memory 20 as a
batch, e.g., using an Application Programming Interface (API). The second function
of server/memory 22 is to respond to all requests from visualization generator 24.
By using two servers 20 and 22, each server is better utilized owing to task
specialization. Transfer manager 23 is a java based scribt that establishes a
connection between server/memory 20 and server/memory 22 in accordance with a
predetermined time period. Using an AP, transfer manager 23 collects all data from
server/memory 20 as a batch corresponding to compressor 12 (or a plurality of
compressors as will typiéally be the case), and then instructs server/memory 22 to

save that data for long-term archival.
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[0027] Referring now to FIG. 4, a schematic diagram illustrates the process
steps governing the single-entry, multiple-app user authentication/verification and
icon image generation in accordance with an embodiment of the present invention.
As described above, after app 26 is loaded onto local computer 200, user
authentication across muitiple applications is implemented. To minimize processing -
resources required at local computer 200, the present invention uses an internet-
accessible connection server 27 to handle ali authentication processing. Once app
26 is downloaded onto local computer 200, the app’s launch icon 26l appears on
local computer 200. Activating icon 26L generates sign-on display 260 to request
the entry of a “USERNAME” and “PASSWORD”. The entered username and
password are transmitted using wireless communications 110 to connection server
27. If the username and password are verified, connection server 27 returns an
authentication certificate ‘(via two-way wireless communication 110) to local
computer 200. The authe:ntication certificate 3G is stored on local computer 200.
Once stored on local computer 200, authentication certifi";ate 30 permits the
generation of the above-described image 262. That is, once authentication
certificate 30 is supplied to and stored on local computer 200, activating the app’s
launch icon 26L causes aﬁtomatic and immediaie generation of image 262 thereby
greatly enhancing a user’s experience with system 10 as any launch icon to be
included in image 262 is immediately and siimultaneously made available after icon
26L is activated.

[0028] Referring now to FIG. 5, a schematic diagram illustrates the processing
required to provide for establishment of remote control of the operations of
compressor 12 from local computer 200 in accordance with an embodiment of the
present invention. At corapressor 12, HMi control panel 14 is enabled for remote
monitoring 18 using, for example, an open source application such as SmartClient.
By doing so, HMI control panel 14 is assigned an internet protocol (IP) address and
login password that will be authenticated when app 26 is first launched as described

above. Then, when the above-described launch icon 262A is activated via image

10
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262, app 26 (via wireless communication indicated by two-headed arrow 106)
causes a virtual network computing (VNC) viewer 32 to open at local computer 200
whereby the IP address of HMI control panel 14 on compressor 12 is read and used
to transfer a virtual version 14V of HMI control panel 14 to local computer 200 for
display and use such that a user has full control of HMI control panel 14 through
local computer 200. Since the present invention uses the above-described single-
entry authentication sign-in, the user of local computer 200 does not need to provide
additional login/password credentials to access HMI control panel 14 at local
computer 200. That is, once authentication certificate 30 is resident on local
computer 200, activating launch icon 262A automatically establishes a virtual private
network {VPN) tunnel between local computer 200 and the compressor’'s HMI
control panel 14.

[0029] Although the invention has been described relative to a specific
embodiment thereof, there: are numerous variations and modifications that will be
readily apparent to those «killed in the art in light of the above teachings. It is therefore
to be understood that, within the scope of the appended claims, the invention may be
practiced other than as specifically described.

[0030] What is claimed as new and desired to be secured by Letters Patent of
the United States is:

11
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Claims:
1. A method for controlling multiple operational facets of a compressor from a local
computer which is remotely located with respect to the compressor and which includes
a wireless transceiver, the method comprising the steps of:

coupling a communication interface to the compressor for relaying data from the .
compressor and control signals to the compressor using a wireless communication
protocol;

automatically collecting said data from the compressor via the communication
interface at a first data store every first time increment of a first time period wherein, at a
conclusion of each said first time period, the first data store employs a wraparound
storage scheme,

automatically collec*mg portions of said data from thz first data store at a second

data store every second time increment of each said first tine period, wherein said

portions of said data are ccllected for a second time period which is greater than said
first time period;

coupling an analytics visualization generator to the second data store, the
analytics visualization generator programmed with a piurality of diagnostic routines for
generating visual diagnostcs related to the compressor usiiig said portions of said data
in the second data store; |

collecting user authentication data a! the local computer; and

automatically verifying said user authentication data with the communication
interface and the analytics visualization generator,

wherein successful verification of said user authentication data permits
automatic generation of an image comprising a plurality of épplication icons at the local
computer, each of said apblication icons enabling a connection from the local computer
to one of the communication interface and thé analytics visualization generator to
thereby enable the local computer as an input device for origination and transmission of

said control signals to the compressor and selections of sa_id}d plurality of diagnostic

12
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routines to the analytics visualization generator.

2. A method according to claim 1, wherein said first time increment is less than ten

seconds, and wherein said first time period is less than thirty days.

3. A method according to claim 1, wherein said second time increment is at least one

minute, and wherein said second time period comprises a plurality of years.

4. A method according to claim 1, wherein said first time increment is less than ten
seconds, said first time period is less than thirty days, said second time increment is at

least one minute, and said second time period comprises a plurality of years.

5. A method according to claim 1, wherein the compressor has a human machine
interface (HMI) control panel for receivihg inputs governing operation of the
compressor, wherein the local computer includes a touch screen display, said method
further includes the steps of:

reproducing the HMI control panel on the touch screen of the local computer in
response to activation of one of said application icons, wherein the local computer is
enabled to receive the inpuis governing cperation of the compressor; and

transmitting the inputs governing operation of the compressor received at the

local computer to the compressor as said control signals.

6. A method according to claim 1, wherein the local computer comprises a hand-held

wireless device.

7. A method according to claim 1, wherein the first data store comprises a portion of a

first server, and wherein the second data store comprises a portion of a second server.

13
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8. A method according to claim 1, wherein said plurality of diagnostic routines includes
SCADA routines, report generation routines, and predictive analytics routines, and
wherein said application icons comprise:

a first icon configured to enable said connection to the communication interface
wherein relaying said control signals to the compressor is enabled at the local
computer,

a second icon configured to enable said connection to the analytics visualization
generator wherein said SCADA routines are enabled at the local computer;

a third icon configurzd to enable said connection to the analytics visualization
generator wherein said report generation routines are enabled at the local computer;
and

a fourth icon configured to enable said connection to the analytics visualization

generator wherein said predictive analytics routines are enabled at the local computer.

9. A method according to claim 8, wherein said first icon, said second icon, said third

icon, and said fourth icon appear simultaneously in said image.

10. A method for controlling multiple operational facets of a compressor from a local
computer which is remotely located with respect tc the corrnpressor and which inclu.des
a wireless transceiver, the compressor including 2 communication interface for relaying
data from the compressor and control signals to the compressor using a wireless:
communication protocol, the method comprising the steps of:

automatically collecting said data from the compressbr via the communication
interface at a first data store every first time increment of a first time period wherein, at a
conclusion of each said first time period, the first data store employs a wraparound
storage scheme;

automatically collecting.portions of said data from the first data store at a second
data store every second time increment of each said first time period, wherein said

second time increment is greater than said first time increment and wherein said

14
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portions of said data are collected for a second time period which is greater than said
first time period;

coupling an analytics visualization generator to the second data store, the
analytics visualization genérator programmed with a plurality of diagnostic routines for
generating visual diagnostics related to the compressor using said portions of said data
in the second data store; _

collecting user authentication data at the local computer; and

automatically verifying said user authentication data with the communication
interface and the analytics visualization generator,

wherein successful verification of said user authentication data causes an
authentication certificate to be stored on the local computer, wherein presence of said
authentication certificate on the local computer permits generation of an image
comprising a plurality of application icons at the local computer, each of said‘application
icons enabling a connectic n from the local computer to one of the communication
interface and the analytics Visualization geierater to thereby enable the Ioca‘f"computer
as an inpht device for origination and transmission of said control signéls to the
compressor and selections of said plurality of diagnostic routines to the analytics -

visualization generator.

11. A method according to claim 10, wherein said first time increment is less'than ten

seconds, and wherein saic first time period is less than thirty days.

12. A method according to claim 10, wherein said second time increment is at least

one minute, and wherein said second time period comprises a plurality of years.
13. A method according te claim 10, wherein said first time increment is less than ten

seconds, said first time period is less than thirty days, said second time increment is at

least one minute, and said second time period comprises a plurality of years.

15
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14. A method according to claim 10, wherein the compressor has a human machine
interface (HMI) control panel for receiving inputs governing operation of the
compressor, wherein the local computer includes a touch screen display, said method
further includes the steps of:

reproducing the HMI control panel on the touch screen of the local computer in
response to activation of one of said application icons, wherein the local computer is
enabled to receive the inputs governing operation of the compressor; and

transmitting the inputs governing operation of the compressor received at the

local computer to the compressor as said control signals.

15. A method according to claim 10, wherein the local computer comprises a hand-held

wireless device.

16. A method according to claim 10, wherein the first data store comprises a portion of
a first server, and wherein the second data store comprises a portion of a second

server.

17. A method according to claim 10, wherein said plurality of diagnostic routines
includes SCADA routines, report generation routines, and piredictive analytics routines,
and wherein said application icons comprise:

a first icon configured to enable said connection to the communication interface
wherein relaying said control signals to the compressor is enabled at the local
computer;

a second icon configured to enable said connection to the analytics visualization
generator wherein said SCADA routines are enabled at the local computer;

a third icon configured to enable said connection to the analytics visualization
generator wherein said report generation routines are enabled at the local computer;
and

a fourth icon configured to enable said connection to the analytics visualization
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generator wherein said predictive analytics routines are enabled at the local computer.

18. A method according to claim 17, wherein said first icon, said second icon, said third

icon, and said fourth icon appear simultaneously in said image.

19. A method for controlling multiple operational facets of a compressor over a network
from a local computer which is remotely located with respect to the compressor and
which includes a wireless transceiver, the method comprising the steps of:

providing a compressor support application to a subscriber for installation on the
local computer,

coupling a communication interface to the compressor for relaying data from the
compressor and control signals to the compressor over the network using a wireless
communication protocol;

automatically colleciing said data from the compressor over the network via the
communication interface ai a first data store évery'first time increment of a first time
period wherein, at a conclision of each said first time period, the first data store
employs a wraparound storage scheme;

automafically collecﬁing portions of said data from the first data store over the
network at a second data store every second time increment of each said first time
period, wherein said second time incremient is greater than said first time increment and
wherein said portions of said data are collected for a second time period which is
greater than said first time period;

coupling an analytics visualization generator to the second data store over the
network, the analytics visualization generator programmed with a plurality of diagnostic
routines for generating visual diagnoétics, related to the compressor using said portions
of said data in the second data store;

collecting user authentication data at the local computer using the compressor
support application,

wherein the compressor support application automatically transmits said user
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authentication data over the network for verification by the communication interface and
the analytics visualization generator, and

wherein, following successful verification of said user authentication data, an
authentication certificate is stored on the local computer, wherein presence of said
authentication certificate on the local computer permits the compressor support
application to automatically generate an image comprising a plurality of application
icons at the local computer, each of said application icons enabling a connection from
the local computer to one of the communication interface and the analytics visualization
generator to thereby enable the local corhputer as an input device for origination and
transmission of said control signals to the compressor and selections of said plurality of

diagnostic routines to the analytics visualization geherator over the network.

20. A method according to claim 19, wherein said first time increment is less than ten

seconds, and wherein said first time period is less than thirty days.

21. A method according to claim 19, wherein said second time increment is at least

one minute, and wherein said second time period comprises a plurality of years.

22. A method according to claim 19, wherein said first time increment is less than ten
seconds, said first time period is less than thirty days, said second time increment is at

least one minute, and said second time period comprises 2 plurality of years.

23. A method according to claim 19, wherein the compressor has a human machine
interface (HMI) control panel for receiving inputs governing operation of the
compressor, wherein the local computer includes a touch screen display, said method
further includes the steps of:

reproducing the HMI control panel on the touch screen of the local computer in
response to activation of one of said application icons, wherein the local computer is

enabled to receive the inputs governing operation of the compressor; and
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transmitting the inputs governing operation of the compressor received at the

local computer over the network to the compressor as said control signals.

24. A method according to claim 19, wherein the local computer comprises a hand-held

wireless device.

25. A method according to claim 19, wherein the first data store comprises a portion of
a first server, and wherein the second data store comprises a portion of a second

server.

26. A method according to claim 19, wherein said plurality of diagnostic routines
includes SCADA routines, report generation routines, and predictive analytics routines,
and wherein said application icons comprise:

a first icon configured to enable said connection to tt.e communication interface
wherein relaying said control signals to the compressor is enabled at the local
computer;

a second icon configured to enable said connection to the analytics visualization
generator wherein said SCADA routines are enabied at the local computer;

a third icon configured to enable said connection to ihe analytics visualization
generator wherein said report generation routines are enabled at the local computer,;
and

a fourth icon configured to enable said connection to the analytics visualization

generator wherein said predictive analytics routines are enabled at the local computer.

27. A method according to claim 26, wherein said first icon, said second icon, said third

icon, and said fourth icon appear simultaneously in said image.
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28. A compressor system, comprising:

a compressor,

a communication interface coupled to said compressor and configured to relay
data from said compressor and control signals to said compressor over a network;

a first server having a first data store configured to automatically collect said data
from said compressor over the network via said communication interface every first time
increment of a first time period wherein, at a conclusion of each said first time period,
said first data store employs a wraparound storage scheme,

a second server having a second data store configured to automatically collect
portions of said data from said first data store over the network every second time
increment of each said first time period, wherein said second time increment is greater
than said first time increment and wherein said portions of said data are collected for a
second time period which is greater than said ﬁrét time period;

an analytics visualization generator coupled to said second data store over the
network, said analytics visualization generator programmed with a plurality of diagnostic
routines for generating visual diagnostics relaied to said compressor using said portions
of said data in said second data store; and

a compressor support application adapted to be installed on a local computer
which has a processor, a rnemory and a wireless transceivear adapted for
communication on the network, and whicri is remdctely locatad with respect to said
compressor wherein, when a user of the local computer activates said compressor
support application,

user authentication data is requested for input at the local computer by said
compressor support application,

said compressor support application automatically transmits said user
authentication data input at the local computer over the network to said communication
interface and said analytics visualization ge'neratour., and

wherein, following successful verification of said user authentication data, an

authentication certificate is stored on the local computer, wherein presence of said
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authentication certificate on the local computer permits said compressor support
application to generate an image at the local computer, said image comprising a
plurality of application icons, each of said application icons enabling a connection over
the network from the local computer to one of said communication interface and said
analytics visualization generator to thereby enable the local computer as an input
device for origination and transmission of said control signals to said compressor and

selections of said plurality of diagnostic routines over the network.

29. A compressor system as in claim 28, wherein said first time increment is less than

ten seconds, and wherein said first time period is less than thirty days.

30. A compressor system as in claim 28, wherein said second time increment is at

least one minute, and wherein said second time period comprises a plurality of years.

31. A compressor system as in claim 28, wherein said first time increment is less than
ten seconds, said first time period is less than thirty days, said second time increment is

at least one minute, and said second time period comprises a plurality of years.

32. A compressor system as in claim 28, wherein said compressor has a human
machine interface (HMI) control panel for receiving inputs governing operation of said
compressor,

wherein the local computer includes a touch screen display,

wherein activation of one of said application icons causes a reproduction of the
HMI control panel on the touch screen of the local computef, and

wherein the inputs governing opération of said compressor received at the local

computer are transmitted over the network to said compressor as said control signals.
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33. A compressor system as in claim 28, wherein said plurality of diagnostic routines
includes SCADA routines, report generation routines, and predictive analytics routines,
and wherein said applicatian icons comprise:

a first icon configured to enable said connection to the communication interface
wherein relaying said control signals to the compressor is enabled at the local
computer,

a second icon configured to enable said connection to the analytics visualization
generator wherein said SCADA routines are enabled at the local computer;

a third icon configured to enable said cohnection to the analytics visualization
generator wherein said report generation routines are enabled at the local computer;
and

a fourth icon configured to enable said confiection to the analytics visualization

generator wherein said predictive analytics routines are enabled at the local computer.

34. A compressor system as in claim 33, wherein said first icon, said second icon, said

third icon, and said fourth icon appear simulfanecusly in said image.
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