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Revit for P&IDs: A New Perspective on Design
Synchronization for Water Projects
Brian Melton
Black & Veatch

Learning Objectives
•

Learn a new perspective on how Revit can successfully create intelligent schematic
documents

•

Learn about new opportunities using Dynamo for connecting schematic elements
with spatial 3D elements

•

Learn about using Forge and Azure to help improve data access for project teams

•

Learn how this new process and data access has been received by project teams

Description
Within the industrial water market, it can be a real challenge to bridge the gap between tools
that are great for designing buildings and tools that are great for designing process plants.
Achieving design synchronization between spatial and schematic designs with a high level of
confidence is the ultimate goal. However, producing process schematics and spatial drawings
and managing the equipment data becomes complex when dealing with traditional data silos in
current project execution processes. True data-driven workflows will require innovation and
disruption to achieve next-level results. This is one story of how Revit software, Dynamo, and
Forge have helped us look at this traditional problem from a new perspective. We’ve solved
some longstanding challenges, and we still have some unanswered questions, but we’re excited
and optimistic about the possibilities for the future.

Speaker(s)
Brian Melton is a Technology Evangelist at Black & Veatch, where he helps embrace digital
transformation and recognize its impact on project delivery for the Water business of Black &
Veatch. Brian has been with Black & Veatch for 20 years. He has had the opportunity to be a
part of some of the largest infrastructure projects around the globe, including mining,
hydropower, and water and wastewater treatment, conveyance and storage, frequently working
with teams in North and South America, the UK, India and Asia. He has an extensive
background in Building Information Modeling with respect to water projects. Brian helps
establish development strategies, supports technical implementations and frequently works with
external partners, vendors and clients.

Page 1

Defining the problem:
Ultimately, we weren’t looking for a new way to draw schematic drawings, there are enough of
those already. We were looking for a new way to manage project information, understand
relationships between project artifacts and make it much easier for project team members to
participate in the “digital” project. Providing easier access to the data was the primary focus.

A view through our lens:
Through industry surveys and a long history of interactions with global customers and partners,
we identified a few points as we considered the future we wanted. We didn’t want to change
our workflows in a way that would complicate workflows with partners or require a huge training
endeavor for us or others. We considered the following items:
• Autodesk was predominantly used with the US water market
• Revit specifically was a dominate software in the global water space for creating plant
facility work. This included the use of Revit for process modeling.
• AutoCAD Plant 3D was primarily being used for creating process schematic drawings. If
a consultant was responsible for fabrication deliverables, alternative workflows may have
included the use of Plant 3D for the 3D spatial modeling of the process pipe.
• Microsoft Excel was the primary way project teams were interacting with the equipment
data. The only data that seemed to be a focus was the information that was physically
depicted on the drawing sheets. Additional data on the equipment seemed to be a
laggard in the workflow and only entered when needing to send off a list or schedule to
internal team or external stakeholder.
• In the US, many owner standards are asking for Revit deliver and/or RVT/DWG files at
end of project.
• Seems to be a growing usage of BIM 360 to collaborate on Water projects, specifically
hosting of the central Revit files for large teams.

Defining the problem:
A simple listing of challenges that we felt we could improve with some focus.
• Separate applications created more complexity. Our projects were torn between two
environments. 2D schematic information was in AutoCAD Plant 3D and our 3D spatial
information was in Revit. Driving more information across this divide didn’t seem like a
win. We chose to not use Plant 3D for spatial modeling as to not complicate the
modeling, drawing production and collaboration efforts of many professionals and teams.
Further complicating the situation, at the time, AutoCAD Plant 3D was only working
within Autodesk BIM 360 Team and our Revit data was hosted within BIM 360 (next-gen
platform). This added complexity and confusion for project team members on where to
go to access information.
•

Data interaction was too difficult. Most team members were still working from paperbased workflows (or digital paper, PDF files). It was growing more complicated for team
members to understand where information was located, if it was current and what
version of software was needed to participate in the digital project.
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•
•

•
•

Training. Many professionals were simply just not training on the desktop applications
which was the primary entry point for participating in the digital project and accessing the
source data.
Humans can only do so much. As we move to the future there will only be an
increasingly more amount of digital information that is generated. We’re already
generating more information that humans can keep up with. We needed ways to explore
ways for the project data to monitor the health of itself and provide more proactive
queues to project team members on issues.
Discussions with contractors indicated that discrepancies with tagged assets across
deliverables were a big issue, regardless of who the drawings are from. Just reassuring
us that, at least for the water market, there isn’t a solution that easily solves this issue.
Ultimately, we had no single location where we could view or edit data about the project.
Some data could be pulled from Plant 3D, some data could be pulled from Revit and
other data would be pulled from excel files or other sources. There had to be a better
way.

What we wanted:
We realized that we wanted a way to better
manage the entire project. We had many ways
we could create graphics and data; incremental
improvements didn’t seem like it was going to
solve the challenges. We were missing a way to
manage the data at a holistic perspective. We
also see value moving forward in owning the data
ourselves instead of leaving trapped within an
application(s).

Refocus: What was important to us?
These were the items that guided us towards our goals.

Data-Driven Processes:
a. Real-time equipment information
b. B&V owns the data, not a specific application

Simplified Access:
a. No information should be more than a single click away

More Confidence:
a. Improved awareness of sync status of design
b. Proactive approach for QC
c. Provide automation opportunities
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Project Example:
Morro Bay Water Reclamation Facility

City of Morro Bay elected to build a new Design Build Water Reclamation Plant that would
replace the existing Wastewater Treatment Plant (WWTP), which had been operational for more
than 60 years. The new plant must meet two objectives: 1) provide consistent, high-quality
advanced water treatment for groundwater injection and 2) meet strict NPDES requirements for
ocean discharge. The biggest challenge to the City was the varying flows, which ranged from
9.7 mgd to 2.75 mgd (maximum day) to 8 mgd (peak hour).
The scope for this lump sum design build project includes a new headworks, aquaprime system,
BNR, MBR, RO, AOP, chemical facilities, pumping facilities, storage tanks, solids handling
facility, multiple buildings, and a storage yard.
Specific to this discussion, the project had roughly 3000 tagged assets and approximately 60
P&ID drawings.

Figure 1 - BIM 360 was used for active collaboration as well as allowing for the use of Forge APIs
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What did we build? OneClick Equipment App
We build a UI and workflow using Revit, Dynamo & Forge that solved our main focus points.

App delivery:
Via a web browser, we delivered our custom app with several other off-the-self apps (like BIM
360, Assemble Systems and Power BI) via a Microsoft SharePoint front-end.

Equipment Home:
Via a web browser, select a location and receive pro-active insights into the health of the
equipment assets. This allows us to present information to users quickly from a QC
perspective. All while providing a much easier user experience for investigating equipment
information, process schematics and models.

Figure 2 - Proposed equipment home page where users interact with data insights and gain access to additional
detailed data
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Synchronized Viewing:
Via a web browser, provided a detailed way to explore equipment assets fully synchronized
across all artifacts. This includes P&IDs, 3D elements and real-time data reporting.

Figure 3 - Main user interface where users explore the relationships between design elements and view real-time
equipment reports

Visualize Data:
Via a web browser, users are able to visually see data by coloring elements that represent
various data queries.

Figure 4 - Example showing color data visualization over the top of the deliverables as a way for additional QC efforts
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How did we build it?
Prototype
Created a rapid prototype with assistance from Autodesk Forge team.
• Few conference calls
• 2-3 sprint cycles
• Couple of weeks of work

Plan
We conducted a couple of workshops to plan out requirements.
• Worked with Autodesk consulting
• Couple of workshops, couple of days each

Execute
•
•
•
•

Hired full-stack developers
Leveraged Autodesk to provide 3 days of Forge API training
Learned about agile scrum process for managing development workflow
Using MSFT DevOps for user stories and development workflow.

Digital Fingerprint
Internally we needed to understand better how data was being used across a project. We
documented many asset classes and attributes. This allows us to better understand who
needed the data, when the data was required and ultimately where the data ended up on a
deliverable. This is an on-going effort.

Figure 5 - Example of how we captured attributes and business logic on top of the attributes
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Revit
•

•
•
•
•
•
•
•

All schematic elements created using Revit family Detail
Items
Detail Items family for each asset class
2D objects with attribution built into family
Single drafting view for each P&ID
P&IDs created in same model as 3D spatial elements
Revit callout tags for drawing annotation
Work-share enabled hosted on BIM 360
Global professionals working on these documents
together

Unifi
•
•
•
•

Our digital asset warehouse available for team
members to search.
Consolidated 3D & 2D content into single location
Stores individual elements and assemblies of
components to speed up “typical” type
facilities/systems.
Targeting 30% pre-populated design data on all
assets in digital warehouse.

Dynamo

•
•
•
•
•
•
•
•

Leveraging DynamoRevit that installed as part of the Revit application
Internally learned and championed the use of Dynamo to support our need.
Using Dynamo player as a way for the users to execute the Dynamo scripts
Linking 2D elements to 3D elements
Linking 2D elements to distribute information across P&ID elements for loops & I/O
Moving data from 2D elements to 3D elements
Transferring piping information (such as Service, Process, Size) to in-line equipment that
intersects the pipeline.
Various QC activities are being performed with Dynamo scripts
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Forge/MSFT Azure
Below is a high-level architecture of the custom app we’ve created. Source files live in BIM 360,
on a scheduled basis the Forge APIs are leveraged to scrap data from the files in BIM 360 and
deposit into an Azure Database. The front-end view is accessing viewable elements directly
from BIM 360 in additional to access equipment data from Azure to provide a fully synchronized
viewing experience to the user.

Lessons Learned:
•
•
•

Relied on Autodesk for some Forge Updates: Model derivative API failed to query data,
Autodesk added options to force a retry programmatically.
Viewer side Forge API, challenged us more than others.
Easy things in schematic apps proved to be difficult in Revit schematics:
o Multi-line segments
o Line breaks are manual
o Offpage connectors

Project Team Feedback
•
•
•
•
•

This approach eliminated several manual steps where traditional workflows would have
involved excel and/or PDF files.
Leveraging the data to color P&ID elements within the browser helped tremendously
with QC efforts.
Working with the data in Revit was a time-saver. In addition, accessing the data in the
web browser reduced time for looking for information compared to traditional efforts.
This approach provided more confidence in a synchronized design.
Creating P&IDs in Revit was similar to experience within ACAD P&ID. Some of the
automated features via Dynamo within Revit helped speed up the work and reduced the
chance for errors and omissions.
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Get involved in Water discussions:
Autodesk Contacts:
Carolina Venegas Martinez PhD
Strategy Manager – Water
Infrastructure BSM
carolina.venegas.martinez@autodesk.com
1 (857) 248-8350
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