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PT&P Construction Site Initiative 

 PT&P has been told by its customers that costs at construction site 
for handling and installing its products are 2x the cost of the product  

 PT&P has many customers that struggle with lost material  
 PT&P has spent significant time at construction sites going through 

core processes and believes this environment can achieve cost 
savings via asset tracking and mobile 
 Construction site leaders have told us that SAP or Oracle systems that commonly 

used do not address the needs of EPCs well 
 EPC Vertical is small for the large ISVs 

 PT&P has evaluated the wireless market to select the best options 
for construction site requirements  
 
 PTP has applied its engineering centric approach to asset tracking and construction site “automation” 
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Piping Technology & Products, Inc. 

 Why do Wireless Protocols look like alphabet soup 
 5G 
 WiFi 
 GPS 
 BLE 
 LORA 
 RFID 
 Bluetooth 
 Zigby 
 Z-Wave 
 NFC 

Design Objective Tradeoffs 

Bandwidth Options to improve include: increase power, add computing for higher bits per hz, increase spectrum, 
decrease distance, decrease number of devices 

Distance Options to Improve: increase power, decrease obstructions, decrease users, decrease bandwidth, increase 
spectrum, use private spectrum, add computing for more sophisticated signal processing, increase size of 
antennae 

Battery Life Options to Improve: Increase size, decrease bandwidth, decrease distance, decrease computing power 

Cost Options to Improve: Increase volumes of units, decrease bandwidth, decrease distance, decrease computing 
power, decrease device size/complexity, Integration with Mobile Devices 

Number of 
Devices 

Options to Improve: Decrease distance, add computing/complexity for collision management  
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Wireless Basics 

•  Wireless signals attenuate at over distance exponentially based on frequency 
• Lower frequency, private spectrum (e.g. greater power output allowed) yields best 

distance/bandwidth 
• Maximum theoretical bandwidth per hz is driven by the signal to noise ratio based on 

Shannon’s Law 
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Wireless Protocols 

Distance 

<1 Kbps 

100 Mbps+ 

<10 ft > 500 Miles 

BLE 

LoRA 

5G WiFi 

GPS 

One-Way 
Satellite 

Bluetooth 

Zigby, Z-
Wave 

Different Protocols take tradeoffs to 
target different applications 
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5G Reality vs Hype 

 Increase bandwidth 
Bits per Hz optimization almost complete with 4G  
 5G addresses amalgamation of disparate frequency bands and 

supports higher frequency bands 
Wireless carriers starting to deploy small cell to reduce cell size 

and increase bandwidth per user 
 

 Support for targeted signals  
 

 Supports an increased number of devices to better enable IoT – 1M 
devices  per s q KM vs  4K for 4G 
 

 Improved latency 
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Asset Tracking and Wireless Protocols 

Element Asset Tracking Requirement BLE Technology 

Bandwidth Very Low < 1Kbps 

Distance Local Area – up to 1 sq mile 100 ft – local area network with 
gateways, and mobile devices 

Battery Life 6-24 Months 6 – 24 months 

Cost Very Low - <$10 Most Cost Optimized active 
wireless solution 

Update Frequency Infrequent – hourly User programmable update 
frequency 

Number of 
Devices 

High High 

Size Small preferable Small devices 
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BLE History 

 Development on BLE commenced in 2001 by Nokia as an offshoot 
from Bluetooth standard  

 Nokia targeted a lower bandwidth, lower cost protocol  
 Design was influenced by Logitech and European MIMOSA project 
 Utilizes the same 2.4 GHz frequency as Bluetooth 

 Technology was released to public in 2006 under name 
Wibree 

 BLE 4.0 published in 2010 with support for smart phone 
integration  

 iPhone 4S integrated BLE 4.0 in October 2011 with many 
others following in 2012  

 BLE 5.0 released on June 2016 
 BLE Mesh Profile released in 2017 

 
 

Millions of BLE Units Shipped 
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BLE Technology 
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BLE vs RFID 

 Why BLE vs Active RFID? 
Lower cost 
Built-in support in Android and iOS 
Manufacturing scale from consumer applications  
 

 Why BLE vs Passive RFID? 
Passive RFID requires energy to beamed onto tag and reflected in order to be read – s imilar to bar code 
BLE is  eas ier to s etup with lower s etup cos ts  
No ris k of poor orientation of tag for reflecting s ignal 
Built-in s upport in Android and iOS 
Scale from Cons umer 

 
 

RFID System 
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Requirements for Laydown Yard 

 Low cost gateways are placed with solar power and LoRa backhaul 
 

 Require centralized internet access onsite 
 

 Require workers using system to have mobile device 
 

 Requires admin to associate items and files with individual beacons  
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Potential Impact on Core Processes 

Process Pain Points Potential Benefits 
Material Receipt •Time to identify and record what has been received •Asset tracking could “auto-record” receipt of items 

Material Verification – Did We 
Get Everything 

•Packing slip often lost by this point 
•No drawings readily available to verify items 
• Getting information to right person to manage escalation 
with vendor 

•Beacons can be used to tie to “virtual” packing slip 
•Beacons can be tied to drawings for the item and pictures 

Installation •Finding material 
• Training and proper installation with inexperienced 
workers – particularly in current economy 

•Beacons have tracking information so they can be easily 
located 
•Full work instructions and training can be tied to beacons 
•Workers can record installation for review by expert 

Walkdown • Proving to owner that individual items were installed 
correctly 

•Pictures of installation could be used to demonstrate 
proper install 

Maintenance after Turnover to 
Owner 

• Inventory of items is not well kept for the many smaller 
items in a new build 

•Database with Beacons could be used to establish 
inventory of smaller items that are not well tracked 
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PTP Mobile Enabled Work Instructions Platform 
PTP Internal Work Instructions for Long Seam Welding  

PTP Customer Work Instructions for Installation of Variable Spring Supports 
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PTP BLE Platform 

TT103 – Optimized 
for smaller assets 

TT400 – For larger 
assets and outdoor 

environments 
Campus Low Power 
Network & Gateways 

TrueTags pair in 30 seconds or less 
(digitally and physical), ensuring ease 

of integration and ramp up.   

Built from ground up to cover campus 
environments and be highly flexible and 

adaptable to each unique use case, easy 
to deploy and maintain 

Apps - iOS and Android 

Apps and cellular devices provide 
additional tracking 

Up to 5 KM 
range 

Multi-Modal Real Time Location Services Platform 
Delivers simple, cost effective and low overhead real-time visibility of all assets 
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PTP BLE Platform 
End Devices BLE / LORA / WiFi Gateways LORA Base Station 

WiFi, Ethernet 

Backhaul at 
Enterprise 

• Collects all data points and via 
intelligence and algorithm 
determines location of assets 

Locations 
Services 
Platform 

Cloud User Interface, 
workflow solutions, etc 

Wi-Fi 
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