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Our engineers develop intuitive solutions for a wide variety of 

application challenges that industries are facing today. From 

GracePort® panel interface connectors and GracePESDs® voltage 

indicators/portals to GraceSense™ asset health monitoring devices, 

Grace is contributing each day to a safer, more productive, and 

brighter future.

Our company was founded with safety and 

productivity in mind. While our founder 

and chairman of the board, Phil Allen, was 

developing the GracePort®, he found a smarter 

and more efficient way to safely access PLCs 

behind closed doors. 

Today, in our second generation of leadership 

with President and CEO, Drew Allen, the Grace 

product catalog has expanded into Permanent 

Electrical Safety Devices (PESDs) and 

GraceSenseTM IIoT Smart Sensor Devices. 

With our panel interface connectors, electrical safety absence and 

presence of voltage indicators and predictive maintenance smart 

sensor devices - you have all the power to make safe, smart, and 

productive decisions every day. 

BUSINESS PHILOSOPHY 
Regardless of whether you are a customer, distributor, or vendor; we 

strive to streamline your experience from our first conversation all 

the way to you or your customer’s integration.

As a Christian company, we employ Christian principals in our 

business practices. We endeavor to be good stewards by managing 

the resources God has blessed us with in a manner that will glorify 

Him.

OUR VISION 
Driving innovative solutions while enhancing productivity, keeping 

people safe and assets secure through simple and affordable 

solutions.

Phil Allen,
Founder and Chairman

Drew Allen,
President and CEO

Grace Technologies is making maintenance safer, smarter, and more productive 

as a designer and manufacturer of the most innovative electrical safety products and 

predictive maintenance solutions. Our products are sold through a global distribution network 

with sales presence in 60+ countries around the world.  We believe a reliable plant is a safe 

plant, and a safe plant is a profitable plant.



OUR MISSION
Pursue practical ways of keeping live voltage away from workers 

before, during and after maintenance tasks. 

•  Enhance workers productivity as they feel confidently safer when 

performing equipment maintenance. 

•  Help customers protect their people and equipment from the 

damaging effects of electrical energy.

•  Empower maintenance program with IIoT Smart Sensor Devices.

OUR BRANDS
Our advantage is our pursuit of practical ways to keep live voltage 

away from workers before, during, and after maintenance tasks. 

Each of Grace’s product lines enhance worker productivity as they 

feel confidently safer when performing equipment maintenance. Our 

uniquely engineered products help customers protect their people 

and equipment from the damaging effects of electrical energy and 

empower maintenance programs with predictive insights.

GracePorts® relocate a panel’s 

communication ports from PLCs, 

Industrial PCs and VFDs, from inside 

the panel to the outside so you can 

easily access them without exposure 

to any electrical hazards, while 

maintaining a cabinet’s UL ratings.

GracePESDs® are Permanent Electrical Safety Devices that include 

voltage indicators, voltage portals, test points, and combination units. 

With the installation of the Safe-Test Point™ or Voltage Test Station, 

customers have witnessed their Lockout/

Tagout (LOTO) task duration reduced from 

a 1/2 hour, 2-crew operation down to a 

mere 10-minute, 1 person operation.

GraceSense™ Predictive Maintenance 
System is our line of IIoT smart devices 

designed to reduce unplanned downtime by providing continuous, 

remote vibration and temperature 

monitoring for switchgears, 

transformers, and rotating equipment. 

Additionally, our Hot Spot Monitor 

is a continuous, non-conductive 

temperature monitoring device that 

detects potential hot spots and alerts 

personnel of abnormalities in electrical 

equipment.

Perpetua® By Grace Power Puck® is an 

advanced thermoelectric energy harvester 

designed specifically to power wireless sensors. 

By converting ambient heat into electrical 

power, the Power Puck® ensures that wireless 

transmitters and sensors function continuously, 

eliminating the frequent need for battery 

replacements.

®



Proxxi By Grace Proxxi Band is a 

wearable voltage alert wristband that 

provides real-time alerts to workers 

approaching live voltage, adding an 

extra layer of security for when the 

unexpected occurs. The wristband, 

companion app, and dashboard 

empower workers and management with 

actionable data to prevent injures and fatalities, enhancing overall 

safety and productivity. 

When it comes to communications, consistency is everything. 

There are many companies, groups and organizations competing 

for people’s attention, both nationally and internationally. It is 

essential therefore that Grace has a clear, easily recognizable visual 

identity. This helps us stand out from the crowd and helps potential 

customers identify us – whether it’s a flyer left on a sales call, a 

website or a magazine advertisement. It is important to follow these 

guidelines to help us project a strong and consistent image of Grace 

Technologies. The following pages will explain how you can use and 

apply Grace Technologies identity.

OUR TAGLINE
Our tagline is “Zero Harm. Zero Downtime.” Incorporate this phrase 

or its themes wherever possible in both imagery and text.

DISPLAYED WEB ADDRESSES
Wherever possible and makes sense incorporate our website and 

our toll free customer service number (1.800. 280.9517). We use 

www.graceport.com, www.pesd.com or www.gracesense.com - 

depending on which product line you are creating materials for.        

If you materials cover 2 or more product lines use www.graceport.

com as your default.

TRADEMARKS
Below is a listing of registered trademarks in use. Please note the 

below text styling, registration marks, and trademarks must be used 

wherever possible in plain text.

GracePort®

GracePESD®

PESDs®

PESD®

GraceSenseTM

GracePowerTM

Perpetua® by Grace

Power Puck®

GracePort®+

Safe-Test PointTM

Safe-Test PointsTM

ChekVolt®

ThruViewTM 360



Look & Feel



Grace Technologies expresses a modern industrial technology 

aesthetic rooted in a singular purpose: 

protecting people while keeping critical systems running.

Our visual identity balances engineered safety, real-world 

environments, and intelligent monitoring, always reinforcing our 

commitment to: Zero Harm. Zero Downtime. 

 

Core Visual Pillars 

1. Human-Centered Safety 

People come first. Every visual should reinforce that our technology 

exists to protect workers and enable them to operate with 

confidence. 

•  Show real workers in real environments—not staged, 

   but purposeful and capable 

•  Emphasize proximity to equipment, highlighting reduced 

   exposure to risk 

•  PPE is present, but the focus is confidence and control, 

   not danger 

•  Technology is shown as an enabler, not a barrier 

Tone: Reassuring, capable, respectful 

Avoid: Fear-based imagery, dramatized hazards, or portraying 

workers as vulnerable 

2. Engineered Confidence 

Our brand must feel precise, trusted, and uncompromising—like 

the systems we protect. 

•  Clean, structured layouts with strong alignment 

•  Clear hierarchy and disciplined spacing 

•  No visual clutter or unnecessary decoration 

•  ypography that is highly legible and technical 

Tone: Authoritative, calm, dependable 

Avoid: Playful, trendy, or overly cartoonish visuals 

3. Industrial Realism 

We are grounded in real-world applications—switchgear, MCCs, 

data centers—not abstractions. 

•  Use photorealistic imagery whenever possible 

•  Show authentic environments with accurate materials and lighting 

•  Human presence is integrated naturally into the environment—

not posed or artificial 

Tone: Practical, credible, grounded 

Avoid: Cartoonish graphics or overly conceptual scenes 

 

4. Intelligent Technology Layer 
We differentiate through insight—our systems are always on, 

always aware. 

Subtle overlays: data lines, thermal gradients, signal paths 

•  Visual cues of continuity (lines, waves, trends over time) 

•  Controlled use of glow or light to suggest live systems 

    and energy flow 

•  Interface-inspired elements used sparingly and purposefully 

Tone: Smart, proactive, continuous 

Avoid: Sci-fi clichés or overly complex data visuals 

 



Color & Atmosphere 

•  Dominantly dark or neutral foundations (charcoal, black, deep gray, 

   deep blue, and white) 

•  Strategic use of accent colors to indicate energy, status, alerts or 

   importance. Avoid using our accent color of red as the predominent 

   theme of any artwork unless it a safety warning 

•  High contrast to reinforce clarity, readability, and safety 

Overall feel: 
“Controlled energy in service of human safety.” 

Dark or Neutral Foundations Examples:

Suggested Foundations and Accent Color Combinations:

 

Composition Style 

•  Grid-based, modular layouts with strong use of negative space

•  Clear focal points often a person interacting with technology, 

    equipment, product or other team members. 

•  Linear or directional flow to reinforce process, awareness, 

   and continuity

 

Motion & Visual Behavior 

• Smooth, deliberate movement 

• Continuous flows (data, signals, monitoring) 

• Motion supports understanding or technology - not purely decoration 

Brand Personality 

If the brand were a system, it would be: 

• Always on 

• Always aware 

• Designed to protect 

• Built for the people who rely on it

 

In One Line... 
Grace Technologies looks like intelligent, always-on protection, designed 

to keep people safe and operations running.

GracePort®

GracePESD®

Proxxi By Grace



Our Logo



OUR LOGO(S)
Grace Technologies logo is the cornerstone of our identity. It is our 

signature: the mark that signals Grace Technologies’ ownership of a 

service or message. It needs to be used consistently and correctly.

The following pages explain more about using our logo. Please 

take time to understand how it is applied so it will always appear 

consistent across all media and communications. It must always be 

reproduced from the master artwork. Different artworks have been

created for different applications in various formats. On the following 

page is a list of those versions and their location for your use.

LOGO USAGE
Our full color logo with black lettering is our primary logo and 

preferred version. Use backgrounds where the logo & type are 

distinguishable from background of your artwork. If that is not 

possible see the next column for acceptable alternatives uses or 

place a white outer glow or white stroke around lettering and icon to 

separate it from your background. If full color printing or display is 

not possible please use our black and white logo version.

Full Color Primary logo

Examples

Acceptable Alternatives (in order of preference)

SQUARE ICON ONLY
This is our abbreviated logo to be used only in special 

circumstances where the full logo would become 

unreadable if used (see minimum size paragraph). 

When used the icon must be distinguishable from the background of 

your artwork/product. Please refer the the above paragraphs on how 

to effectively make our logos stand out.

COMPANY NAME LOGO
This logo features only the stylized version 

of Grace Technologies text. This logo is only 

used on our smaller product labeling where printing processes are 

limited in detail and accuracy.

MINIMUM SIZE
The logotype should never be too small to read. We’ve

set a minimum length of 0.35in (scaled proportionally).

2
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MINIMUM CLEARANCE
We’ve defined an exclusion zone that prevents other graphic 

elements interfering or overcrowding the Grace Technologies family 

of logos. See page 9 & 10 for minimum clearance requirements.

AVAILABLE LOGO FORMATS
Our logo color variations are available in .eps, .jpg, and .png. Please 

refer to the listing below of proper formats for each application. Each 

format can be found here (in each respective logo folder): 

H:\Public\Marketing\Brand_Resources-Visual_Assets\Logos

Best used for: Files Available:

.eps

- external graphic 
desingers
- 3rd party printing/
art vendors
- people asking for a 
“vector logo”
- Sponsorship logo 
requests

- Grace Technologies_FC.eps (Full color & 
Black text)
- Grace Technologies_FC_White Text.eps 
(Full color & White text)
- Grace Technologies_BW.eps (Black and 
White)

.jpg
- people asking for 
a “high-resolution” 
logo

Grace Technologies_FC.jpg (Full color)
Grace Technologies_BW.jpg
Grace Technologies_FCSymbol.jpg

.png

- Powerpoint 
insertion 

- Grace Technologies_FC.png (Full color)
- Grace Technologies_FC_White Text.png 
(Full Color & White Text)
- Grace Technologies_BW.png
- Grace Technologies_Icon.png

VISUAL HEIRARCHY OF LOGOS
In some instances it is necessary to present the Grace Technologies 

logo with all of the individual product line brands. In this case make 

sure that the individual product line brands are all the same size and 

are visually smaller than the Grace Technologies company logo, like 

the examples in the next column.

When featuring a single product or small group of products belonging 

to the same product line brand make sure the product line logo is of 

more importance (visually) than the Grace Technologies logo. We 

strive to connect each product line to the Grace Technologies family 

of brands wherever possible. 

Some individual products have a unique logo (ie: ChekVolt® and 

ThruViewTM 360). 

®

®



MINIMUM CLEARANCE LOGO COLORS

LOGO COLORS USED & MINIMUM CLEARANCE

Pantone CMYK RGB Web Color

Signature 
Color
(Red)

Pantone 
186 C

C:11%
Y:90%

M:100% 
K:2%

R: 210
G: 32
B: 48

#D22030

Black Pantone 
Black C

C:70%
Y: 064%

M:67% 
K:74%

R: 35
G: 31
B: 32

#231f20
Exclusion Zone. Defined by the height of the “G” in GRACE.

Pantone CMYK RGB Web Color

Signature 
Color
(Red)

Pantone 
186 C

C:11%
Y:90%

M:100% 
K:2%

R: 210
G: 32
B: 48

#D22030

Black Pantone 
Black C

C:70%
Y: 064%

M:67% 
K:74%

R: 35
G: 31
B: 32

#231f20
Exclusion Zone. Defined by the height of the “P” in PORT.

Pantone CMYK RGB Web Color

Signature 
Color

(Orange)

Pantone 
165 C

C:0%
Y:99%

M:76% 
K:0%

R: 242
G: 98
B: 34

#f26222

Black Pantone 
Black C

C:70%
Y: 064%

M:67% 
K:74%

R: 35
G: 31
B: 32

#231f20

®

Exclusion Zone. Defined by the height of the “P” in PESD.

®

®

®

®



MINIMUM CLEARANCE Logo Colors

Pantone CMYK RGB Web Color

Signature 
Color
(Blue)

Pantone 
285 C

C:187%
Y:0%

M:49% 
K:0%

R: 0
G: 118
B: 190

#0076be

Black Pantone 
Black C

C:70%
Y: 064%

M:67% 
K:74%

R: 35
G: 31
B: 32

#231f20Exclusion Zone. Defined by the height of the “S” in SENSE.

Pantone CMYK RGB Web Color

Signature 
Color

(Green)

Pantone 
347 C

C:86%
Y:100%

M:17% 
K:3%

R: 11
G: 148
B: 68

#0b9444

Black Pantone 
Black C

C:70%
Y: 064%

M:67% 
K:74%

R: 35
G: 31
B: 32

#231f20Exclusion Zone. Defined by the height of the “P” in POWER.

Pantone CMYK RGB Web Color

Signature 
Color

(Navy Blue)

Pantone 
534 C

C:100%
Y:36%

M:84% 
K:25%

R: 21
G: 54
B: 97

#153661

Black Pantone 
Black C

C:70%
Y: 064%

M:67% 
K:74%

R: 35
G: 31
B: 32

#231f20
Exclusion Zone. Defined by the height of the “B” in BY.



MINIMUM CLEARANCE Logo Colors

Pantone CMYK RGB Web Color

Signature 
Color

(Yellow)

Pantone 
116 C

C:0%
Y:99%

M:20% 
K:0%

R: 255
G: 203
B: 38

#ffcc08

Black Pantone 
Black C

C:70%
Y: 064%

M:67% 
K:74%

R: 35
G: 31
B: 32

#231f20Exclusion Zone. Defined by the height of the “B” in BY.

Pantone CMYK RGB Web Color

Signature 
Color
(Red)

Pantone 
485 C

C:6%
Y100%

M:98% 
K:1%

R: 255
G: 37
B: 27

#D22030

Black Pantone 
Black C

C:70%
Y: 064%

M:67% 
K:74%

R: 35
G: 31
B: 32

#231f20

Exclusion Zone. Defined by the height of the “T” in THRUVIEW.

Pantone CMYK RGB Web Color

Signature 
Color

(Orange)

Pantone 
165 C

C:0%
Y:99%

M:76% 
K:0%

R: 242
G: 98
B: 34

#f26222

Black Pantone 
Black C

C:70%
Y: 064%

M:67% 
K:74%

R: 35
G: 31
B: 32

#231f20
Exclusion Zone. Defined by the height of the “C” in CHEK.



Our Fonts



TYPOGRAPHY
Below are the fonts most commonly used in display material and 
their current use.

Arial Regular* Body text
Arial Italic* Special notes withing body text

Arial Bold*
Headlines,Paragraph titles or emphasizing 
importance within a paragraph

Arial 
Black*

Headlines,Paragraph titles or emphasizing 
importance within a paragraph

* If you do not have the Arial family you can substitute any sans serif 
font (suggestions: Helvetica or Calibri)

EUROSTILE EXTD REGULAR
Headlines,Paragraph titlesEUROSTILE EXTD MEDIUM

EUROSTILE EXTD BLACK

EUROSTILE REGULAR Typically used in all CAPITALS for paragraph 
titles, Installation Guide titles and paragraph 
titles. Do not use this for for entire paragraphs 
of text. Single line use acceptable.

EUROSTILE MEDIUM
EUROSTILE BOLD
EROSTILE HEAVY
EUROSTILE BLACK



Samples of Work



PRINT MATERIALS

PREDICT FAILURES. PREVENT DOWNTIME. ENHANCE SAFETY.

PREDICTIVE 
MAINTENANCE 
SYSTEM 
Maximize production and 
profits with IIoT

FOR MORE INFORMATION VISIT GRACESENSE.COM OR CALL 1.800.280.9517

•      Cost-effective, end-to-end wireless condition monitoring solution capable of providing 
       real-time, sensor-based insight into almost any industrial application.

•      Actionable insights to aid decision-making provided in the cloud via WiFi or LTE and/or 
       in the PLC via EtherNet/IP™ or Modbus TCP/IP.

•      User-friendly and intuitive web application combined with secure data storage provides 
       boundless opportunities for data retrieval, visualization, analysis, and reporting.

•      Grace’s expert technicians will be with you every step of the way for a smooth transition 
       and ease-of-integration, from personnel training to ongoing support.

•      Worker safety is enhanced by reducing hands-on and unplanned reactive 
       maintenance activity.

SYSTEM OVERVIEW
The field proven GraceSense™ Predictive Maintenance System is an asset condition monitoring system that utilizes wireless sensor 
technology integrated alongside wired sensors. Advanced data analytics provide asset managers with deep insights to machine health 
to effectively prioritize resources and maximize the value of their maintenance spend. GraceSense™ technology improves overall plant 
reliability, safety, and maintenance metrics by remotely monitoring asset health and sending timely notifications to plant floor personnel 
through SMS or email alerts with pre-configured, step-by-step remediation instructions when anomalous behavior is detected.

PANEL-MOUNT™ NODE

A cost-effective solution to bring in hardwired third-party sensors via 0-10V, 4-20mA, as well as serial 
communication over RS485 from devices like the Hot Spot Monitor (HSM). Configurable hardware 
architecture with a wide selection of inputs, transducers, radios, and power options. Nodes can be 
mounted in our IP65 environmentally rated housing. 

Rugged wireless sensor nodes that monitor vibration and temperature to insightfully assess the 
health of rotating equipment. Using advanced edge processing and IEEE 802.15.4 ZigBee compatible 
communication, these nodes enable plant floor personnel to continuously monitor equipment, detect 
defects, and predict health on any rotating equipment. Multiple mounting options ensure quick 
deployment across applications in any industry. Easy to replace batteries deliver 3-5 years of life, 
dependent on use.

VIBRATION & TEMPERATURE NODE

GATEWAY (CLOUDGATE™, CONTROLGATE™, COMBOGATE™)

GraceSense™ gateways transfer accumulated field node information to an actionable troubleshooting 
platform via our Maintenance Hub Cloud and/or your PLC, SCADA, DCS system. Choose one of the 
following three configurations: Appearance of product shown below may change based on final product configuration. 

CLOUDGATE™

CloudGate™ transfers field node information to the browser-based Maintenance Hub where 
actionable, real-time insights are provided. This WiFi or LTE configuration can provide cloud-
based support to all of the GraceSense™ wireless nodes within a 30m radius, making the 
architecture massively scalable. In addition, third-party sensors can be hardwired into this 
gateway configuration.

CONTROLGATE™

ControlGate™ is the gateway into plant floor control systems for GraceSense™ Vibration & 
Temperature Nodes. This gateway configuration provides users quick integration into their 
control network via PLC/SCADA and EtherNet/IP™ or Modbus TCP/IP communication options. 
In addition, third-party sensors can be hardwired into this gateway configuration (coming soon).

COMBOGATE™ 
ComboGate™ is a hybrid configuration of the CloudGate™ and ControlGate™ configurations. 
This option will securely provide data  to both PLC/SCADA/DCS systems using 
EtherNet/IP™ or Modbus TCP/IP as well as featuring communication options for field 
node information transfers to the Maintenance Hub via LTE or WiFi. In addition, third-party 
sensors can be hardwired into this gateway configuration (coming soon).

ULTRA-FAST CIRCUT BREAKER FEATURES

ULTRA-FAST 
CIRCUIT 
BREAKER
Arc Free Solid-State Switching

FOR MORE INFORMATION VISIT GRACEPORT.COM OR CALL 1.800.280.9517

• Reduce exposure to arc flash while increasing the confidence and productivity of your qualified electrical 
workers through reduced incident energy during LOTO.

• UL 489 Listed intelligent current limiting Circuit Breaker increases the longevity of your connected equipment 
as the incident energy is restricted in both magnitude and duration during a short circuit event.

• Rapid switching capabilities of the ultra-fast circuit breaker far exceeds the maintenance mode functionality of 
a conventional circuit breaker.

• A 100% continuous rated Circuit Breaker that allows for incident energy reduction, motor overload and     
short-circuit protection, breaker coordination, and software defined load management.

• Customized environmentally rated breaker solutions allow you to combine the ultra-fast switching capabilities 
with programmable controls and communication protocols for easy integration with your existing equipment 
and applications. 

TECHNICAL SPECIFICATIONS

DESCRIPTION STARDARD VERSION 
W-FF1-CC3-0-D2X0-03-A1-1-0-U2

Input Voltage Y 480/277, 240, 208 Volts

No . Of poles 2 and 3

Frame Size 100A (100% Rated)

Long Time Trip Setting Range 15A - 100 Amps 

Long Time Trip setting Increments “15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100 amp”

Max Clearing Time 450µS

Input Frequency 60Hz

Interrupt Rating 200kA across all volatge classes

Continuous Current Rating 100% Fully Rated

Maximum Peak Let-Through Current 1.5kA

Maximum Incident Energy (at 200kA fault) 0.02 Cal/cm2, 18” working distance, at the load-side of the breaker

Maximum I2T (at 200kA) 150 A2S

Ambient Operating Temperature (for full rating) −30°C- 40°C (see Operations Manual for higher temperature derating tables)

Humidity 0 to 95%, non condensing

Storage temperature −40°C - 85°C

Line/Load side Connection #14AWG - 1/0AWG, Cu/Al solid or stranded

Communication Protocols Modbus/TCP, BACNet/IP, SNMP, HTTPS. Rest and WebSocket APIs

Standards UL 489/ UL 489I/ UL 508A 

PRODUCT OVERVIEW
Grace Ultra-Fast Circuit Breaker Products are designed in environmentally rated housings and include 
market leading innovations in solid-state switching and circuit protection utilizing Silicon-Carbide (SiC) 
semiconductors. When combined with our rugged hardware and software applications to monitor 
and control the circuit breaker performance and characteristics, a fully tailored solution to suit your 
individual needs can be achieved. These 100% continuous rated products not only provide current 
limiting characteristics and significant reduction of arc flash incident energy, they can also increase the 
productivity of your workers while performing the electrical LOTO.

The Ultra-Fast Circuit Breaker includes circuit protection for overloads, short-circuits, phase loss, motor
protection and includes the ability to provide breaker coordination and software defined load management at no extra cost. By utilizing
our Circuit Breaker as a main incoming device, any OEM can significantly reduce the cost of the load side connected
components. With configurable ultrafast circuit breakers and user defined programmable controls, our Grace Ultra-Fast Circuit Breakers 
can facilitate standalone applications or be applied for networked protection and fully integrate within your existing facility
power and controls infrastructure.

UL TYPE 4

MINING
ONE OF THE

MOST 
DANGEROUS 
INDUSTRIES 
FOR ELECTRICAL 

SAFETY

Why Motor 
Vibration 
Monitoring?

Many industrial facilities across the globe use route-

based vibration analysis to aid in maintaining a 

reliable plant. In the best of cases, this occurs on 

a monthly basis on critical equipment yet it is more 

common to be performed once every two months or 

a quarter. Less critical equipment is oftentimes never 

analyzed for any vibration related issues after it is 

installed. They are simply run until failure. Run until 

failure is perfectly acceptable in cases where the 

motor being unavailable for couple days or a week will 

not impact the manufacturing process drastically. This 

requires redundancy, a well-stocked maintenance 

storeroom, and a risk analysis to be performed on the 

cost of doing vibration analysis vs running to failure 

to determine the proper route. In cases where run to 

failure isn’t an option, most companies look to motor 

vibration analysis to combat unexpected downtime.

Why Motor Vibration Analysis?
Motor vibration analysis is the gold standard used 

to determine the condition of a motor. Other types 

of sensing are sometimes used to determine 

motor health. These can be a more general type 

of monitoring, such as overall current draw or 

temperature on a motor or bearing. This is great 

data to capture alongside a vibration regimen. If 

current draw increases on a motor or a bearing 

is heating up, this could have been detected in 

advance and remedied by vibration monitoring.  

Oftentimes irreversible damage has occurred by the 

time significant current draw or temperature rise is 

detected. In some cases, that means simply replacing 

a bearing using one off the shelf, but other times it 

requires a specialized part that will take weeks to 

arrive.  

There are also specialized tests that exist for 

analyzing a motor, such as the insulation resistance 

test and power quality tests. These tests should 

be implemented where possible, especially upon 

installation and startup of a project. They can be 

combined with vibration monitoring as well to provide 

a more complete picture. Other maintenance items 

including proper shaft alignment and proper motor 

Written by: 
Bryce Brewer
IIoT Application Engineer
Grace Technologies, Inc.

HOT SPOT MONITOR (HSM)
LIFETIME OF TEMPERATURE SENSING PROBES

1515 East Kimberly Road • Davenport, IA • www.graceport.com • 1.800.280.9517

© Grace Technologies, Inc. All rights reserved. Specifications are subject to change with/without notice. GS-HSM-TN3-EN 2212

Introduction
The application of phosphor-based thermometry is well 
understood and has been explored since the 1950’s.Commercially 
available systems employing thermographic phosphors with 
optical fibers have been in use since 1980 and have found 
particularly widespread application within the power industry, 
semiconductor manufacturing and medical fields [1]. This paper 
will provide some general guidance surrounding the lifetime of the 
HSM Probe which is used as the primary fiber-optic sensor of the 
HSM Temperature Monitoring System.

Scope
The HSM Temperature monitoring technology has been deployed 
in installations since 2010. In that time, the system has shown 
itself to be extremely reliable, with only a single probe failure. In 
the absence of extended lifetime data (on the order of decades) 
for the probes, an attempt will be made to define the likely 
operational lifetime for the probe assembly.

Confidential Information
Specific details regarding exact materials, composition, and 
chemical formulations have been omitted in order to allow the free 
dissemination of this report. These are considered proprietary 
information to Grace Technologies, Inc.

Probe Configuration
The HSM Probe, shown in Figure 1 below, is a composite 
assembly consisting of two major subassemblies. Failure or 
significant degradation in either of the subassemblies (Plastic 
Optical Fiber or Sensing Tip) can result in ultimate failure of the 
HSM Probe. Should failure occur, the electronics module for the 
monitoring system notifies the user.

Subassembly Analysis
Polymer/Plastic Optical Fiber (POF) Structure
The POF used for the HSM Probe is a special automotive grade 
product (MOST) which has many unique features designed to 
enhance robustness making it ideally suited to industrialized 
temperatures sensing. As with all optical fibers, it is comprised of a 

core, cladding and jacketing. In order to deal with the challenging 
environment present in automobiles (extended temperature range 
and cycling, humidity, abrasion, etc) a second polymer outer 
jacket is then added as shown in figure 2. The addition of the 
outer jacket specifically enhances fiber operational lifetime and 
allows for more tolerance to mishandling during installation or 
while in service.

Polymer/Plastic Optical Fiber (POF) Materials
All materials used in the MOST POF are proprietary polymer 
blends suited for their specific application within the fiber. Table 
1 below summarizes the materials along with general material 
properties. All materials are considered extremely stable.

Layer Primary Material Notes

Core / Cladding Poly Methyl 
Methacrylate (PMMA) Light Conduit

Inner Jacket Polyamide (Nylon) 
12 blend

Standard 
Jacketing

Outer Jacket Polyamide (Nylon) 
12 blend

Primary Outer 
Protectio

Table 1 - MOST POF Materials by Layer

Outer Jacket (MOST only)

Jacket

Core/
Cladding

Typical POF Automotive (MOST) POF

SOCIAL MEDIA

The Maintenance Hub is a browser-based interface that provides real-time asset statuses using 
dashboards, plot trends, and analytics. Hosted either in the cloud or on a local server, the Maintenance 
Hub displays system information, generates reports, and issues alerts via SMS and email containing 
actionable step-by-step remediation instructions. An open API lets you share data and alerts with existing 
systems (i.e. CMMS, SCADA, DCS).

MAINTENANCE HUB

GATEWAY (CLOUDGATE™, CONTROLGATE™, COMBOGATE™)

GraceSense™ Hot Spot Monitor (HSM) is a continuous, non-conductive temperature monitoring device 
that detects potential hot spots and alerts personnel of abnormalities in electrical equipment. Integrating 
the HSM with a panel-mount node will allow data from the HSM to be remotely monitored in the 
browser-based Maintenance Hub (HSM must be hardwired into a Panel-Mount Node to enable cloud 
connectivity). For more information on the Hot Spot Monitor (HSM) please refer to the product specific datasheet.

HOT SPOT MONITOR (HSM)

Grace Technologies provides an ease-of-integration experience for the entire GraceSense™ Predictive 
Maintenance System. Our expert technicians ensure a successful transition into the system through 
a variety of services offerings. These services include Cloud-based monitoring, installation oversight 
with setup assistance, routine node maintenance, and personnel training. On-site, remote, or a 
combination of services thereof will instill confidence knowing the system is properly set up, monitored, 
and maintained to provide actionable information and help maintenance teams make the best predictive 
maintenance decisions.

SERVICE OFFERINGS

FOR MORE INFORMATION VISIT GRACESENSE.COM OR CALL 1.800.280.9517
© Grace Technologies All rights reserved. Specifications are subject to change with/without notice.

A Leading Automobile Manufacturer 
has seen 

15X ROI in 24 Months
GraceSenseTM  Predictive Maintenance technology captured 
28 Million data points and provided alerts that 
prevented eight downtime incidents, avoiding over 

$2 Million in losses.

© Grace Technologies, Inc. All rights reserved. Specifications are subject to change with/without notice.
FOR MORE INFORMATION VISIT GRACEPORT.COM OR CALL 1.800.280.9517
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DIMENSIONAL DETAILS

ADDITONAL SOFTWARE DEFINED FEATURES

Metering Voltage, Current, at +/-1% accuracy, KW, KVA, PF at +/- 2% accuracy. Harmonics up to 11th

Demand Management Included and based on user-defined circuit breaker priority

Electronic Lockout Included

Over/under voltage Relay (+/- 1-10%, 1-20s)

Over/under frequency Relay (+/- 0.1-1Hz, 1-20s)

Voltage & Current Balance Relay (+/- 1-10%, 1-20s)

Undercurrent Relay 10-99A, 1-20s
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