N
N

Closing the
engineering loop

From complete diagram to
engineering deliverable with
Facets P&ID and Aspect Pressure Vessel

OCTAVE



https://octave.com

Contents

Closing the engineering loop

L The gap 03
2 Where things break down 05
3 The breakdown 06
4 Real-world scenarios 08
5 The codes and standards 10
6 Closing the gap 11

A picture is worth a thousand words. But a P&ID without analysis? Just a picture.
Facets P&ID and Aspect Pressure Vessel close the gap between process design
and the real world.
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The gap P&IDs capture. They don't confirm.

Defining a plant and designing its vessels are two sides of the same
workflow—but what happens when they aren’t connected?

Every process plant begins with a Piping & Instrumentation Diagram.
It's the core document that defines the process system, including the
equipment in it, how those pieces connect, what flows through them
and the conditions they operate under.

A well-built P&ID will show you:

« Equipment numbers and vessel types (columns, separators,
drums, reactors)

+ Connected lines, nozzles and instrumentation
» Design pressures and temperatures

- Safety devices (pressure safety valves [PSV], rupture
disks, interlocks)

* Process flow relationships between systems
Itis, in every sense, the system of record for the plant.

Not every P&ID is created equal. A drawing produced in AutoCAD
captures geometry, but it doesn't capture intelligence. There's no
rules engine validating that a vessel tag is unique, no consistency
check between connected lines and no central database tying
instrumentation back to process conditions.
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Octave Facets P&ID (formerly Smart P&ID) is different by design.

It's the digital foundation for process and instrumentation data—
rules-driven, consistent and auditable across the facility lifecycle. Vessel
tags, nozzle definitions, line specs and operating conditions live in a
single source of truth, not scattered across drawings and spreadsheets.

That matters for procurement (datasheets and vendor drawing reviews
trace back to verified data), for design reviews (everyone is working
from the same numbers) and for cross-discipline alignment (process,
mechanical and piping engineers share one ground truth).

But there's a hard boundary to what a P&ID can do. It tells you that
vessel V-101 exists, operates at 250 psi, 400°F and has three nozzles.

It does not—and cannot—tell you whether that vessel is structurally
capable of handling those conditions safely, whether its wall
thickness meets code, or whether those nozzle connections will hold
under load.

That determination belongs to mechanical engineering. And mechanical
engineering requires a completely different set of calculations, code
checks and documentation. The P&ID defines the problem. Mechanical
design solves it. Most workflow gaps live in the space between.

Mechanical validation from P&ID data can only be as good as the
process data it's built on. When that data is intelligent and structured
from the start, the handoff to a pressure vessel analysis solution, like
Aspect Pressure Vessel (formerly PV Elite), is cleaner, faster and far
less prone to error.

Closing the engineering loop
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Where things
break down

The hidden cost of disconnected workflows

In practice, the handoff between process design and mechanical validation is one of the most
error-prone steps in a complex project. Here's why.

Re-entry errors accumulate quietly. Vessel data—tag numbers, design conditions, nozzle
schedules—is often transcribed by hand into a blank Aspect Pressure Vessel model, even
when that same data already exists in Facets P&ID. The transcription is tedious, time-
consuming and introduces errors that may not surface until too late in the review cycle to
perfect the design. A transposed pressure value or a missed nozzle load can require days of
rework to unwind. Reusing the data already captured in Facets P&ID, rather than re-typing it,
eliminates that whole class of error.

Design revisions ripple without warning. Process conditions change throughout a project. A
vessel that was rated at 200 psi in the preliminary P&ID may be revised to 275 psi after a
revision in the process conditions by the process engineers. If the mechanical team isn't
immediately aware of that change, or if they're working from a stale data sheet, the Aspect
Pressure Vessel model drifts from the current process definition with the P&ID. By the time a
discrepancy is caught, engineering time has been spent and rework has to be done. Worse,
the vessel has been sent out to fabrication and work must be stopped in order to mitigate the
change request, which may induce additional costs and slow down construction

and installment.

Code compliance checks get rushed. When vessel design is disconnected from the upstream
process data, mechanical engineers spend disproportionate time on data management rather
than engineering. If the datasheet coming from the schematics team takes longer than the time
allocated, then the engineers are going to be rushed. This increases risk of error. The actual
code analysis—thickness checks, nozzle reinforcement, wind and seismic loading—gets
compressed into less time than it deserves. This is where errors with real safety consequences
can occur. Time is always counting down for an engineer to get the deliverable out the door.

Multi-discipline alignment suffers. On complex projects, process engineers, mechanical
engineers and piping designers are often working simultaneously. When their tools don't share
a common data source, alignment meetings become longer, markups multiply and the project
schedule absorbs the cost.
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breakdown

What mechanical validation actually involves

Once a vessel appears on a P&ID, the mechanical engineering scope is substantial.
Understanding what Aspect Pressure Vessel actually calculates helps clarify why
connecting it to upstream process data matters so much.

Wall thickness and pressure containment

The most fundamental calculation in pressure vessel design is determining the minimum
required wall thickness for a given design pressure and temperature. This isn't a simple
formula—it depends on the material selected, the applicable code (ASME VI Div. 1 or
Div. 2, EN 13445, PD 5500, AD 2000), corrosion allowances and joint efficiencies.
Aspect Pressure Vessel runs these calculations for every shell course, head and
transition in the vessel and flags any element that falls below the minimum

required thickness.

Nozzle design and reinforcement

Every nozzle on a vessel is a potential stress concentration point. Aspect Pressure
Vessel evaluates each nozzle for area replacement (ensuring the metal removed by the
opening is adequately compensated) and checks nozzle loads—the forces and
moments imposed by connected piping—against allowable limits. Nozzle loads are often
underestimated early in a project, and discovering an overloaded nozzle late in design
can require the nozzle or the connected piping to be redesigned. This can lead to rework
or schedule slips, which could be detrimental to the facility.

External pressure and vacuum conditions

Vessels operating under vacuum or external pressure are subject to buckling, not just
rupture. The code calculations for external pressure are more complex than internal
pressure checks and Aspect Pressure Vessel handles the full procedure, including ring
stiffener design where required.

Closing the engineering loop

Wind and seismic loading

Tall vertical vessels—columns, towers, regenerators—must be evaluated for wind and
seismic loads in addition to process pressure. Aspect Pressure Vessel applies the
relevant building code loads (ASCE 7, UBC, NBC and others) and checks the vessel's
base shear, overturning moment and anchor bolt requirements. These calculations are
heavily dependent on site-specific data: wind speed, seismic zone, soil classification.
When that data changes—as it often does when a project moves from FEED to detailed
design—the vessel analysis must be rerun.

Fithess-for-service (APl 579)

For existing vessels being evaluated for continued operation, repurposing or operation
beyond original design conditions, Aspect Pressure Vessel supports API 579 fitness-for-
service assessments. This is increasingly relevant as operators extend the life of aging
infrastructure rather than replacing it—and it requires the same tight connection between
current process conditions and mechanical analysis.

Fabrication documentation

The output of Aspect Pressure Vessel isn't just a pass/fail result—it's a complete set of
calculation reports that become part of the vessel's permanent documentation. These
reports are reviewed by third-party inspection bodies, stamped by engineers of record
and retained for the life of the plant. The quality and completeness of this documentation
directly affect fabrication timelines and regulatory approval.

Understanding what Aspect Pressure \/essel
calculates helps clarify why connecting it to
upstream process data matters so much.
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mw | Facets P&ID + Aspect Pressure \essel: Two tools, one connected experience
A connected workflow from process definition to verified mechanical design

ls:;g:-lt-g gZIT[E) XESRI;IZIICE*SFI;:EGRSESLI re Vessel '\II'VRHAAI\-II-SFERS Nozzle locations & orientations Line sizes & fluid conditions
(formerly Smart P&ID) L (formerly PV Elite)

The authoritative source of process intent, + Validates that pressure vessels and their nozzles +
definind every pipe connection, instrument and can structurally withstand the loads defined
equipment relationship by the process and piping

Design pressure & temperature

- Defines nozzle connection points on vessels » Checks nozzle adequacy to ASME and

international codes Nozzle load acceptance criteria Code compliance status

« Evaluates nozzle loads against vessel
shell capacity

+ Captures line sizes, fluid types and conditions

+ Drives all downstream design and analysis

» Flags design issues before fabrication

) . . . Vessel geometry feedback
- Single source of truth for the process » Produces compliant engineering documentation

WHY USE THEM TOGETHER

No manual re-entry. Catch issues earlier. Change propagation. Code-backed confidence.

09 Nozzle data flows directly from Nozzle conflicts are identified at When the P&ID changes, Aspect Every nozzle is verified against
Facets P&ID to Aspect Pressure the process design stage, not Pressure Vessel reflects the ASME, EN and other applicable
Vessel. No transcription errors, during detailed engineering or update, keeping mechanical design codes using real process data,
no duplicate data entry. fabrication review. in sync with process intent. not conservative assumptions.

THE LOOP Nozzle loads begin in the P&ID.

(_\/\) Facets P&ID defines where piping connects to vessels. Aspect Pressure Vessel confirms those connections are structurally sound.
Together, they close the gap between process definition and mechanical integrity, eliminating the risk of discovering problems after steel is cut.
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Real-world
scenarios

Where the integration pays off

The situations change, but the advantage doesn’t. Whether you're rerating an aging
vessel, working a management of change or scoping a revamp, the work moves
faster and cleaner when Facets P&ID and Aspect Pressure Vessel work together.
The process team captures conditions in the P&ID, the mechanical team works from
that same data rather than rebuilding it by hand — fewer handoffs, fewer
transcription errors, one current picture across both.

Rerating of damaged pressure vessels

A process unit built decades ago is approaching the next round of inspections, and
a set of pressure vessels needs to be rerated for continued service. Current
operating conditions live in the site's P&IDs. The original mechanical calculations live
in archived PDFs—some incomplete, some run against superseded code editions
and some missing the back-up data needed to defend an inspection finding.

The mechanical integrity team rebuilds each vessel in Aspect Pressure Vessel
against current code, using the design conditions already captured in Facets P&ID
rather than rekeying them from paper drawings. The output is a complete, current
calculation package per vessel that supports the recertification submittal and
establishes a clean digital baseline for the next fithess-for-service cycle.

Management of change on an operating unit

A process change is approved on an existing unit—a new feedstock blend that shifts
operating pressure and temperature on three reactors and a downstream separator.
The process engineer updates the P&ID with the revised conditions. The MOC
package now requires confirmation that each affected vessel can still operate safely
under those new conditions.

Rather than tracking the change through a chain of emails and revised data sheets,
the mechanical engineer works from the updated conditions in Facets P&ID and
runs an Aspect Pressure Vessel re-check on each vessel. Wall thickness margins,
nozzle loads and relief case adequacy are re-evaluated against current code. The
MOC reviewer gets a complete technical package backed by the same data the
process team is working from—no stale numbers, no parallel spreadsheets.

Closing the engineering loop
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scenarios

Revamp of an existing unit

A unit revamp increases throughput on a
re-design of a process. Several vessels
originally designed for lower pressures, and
flow rates must be evaluated for the new
conditions. The process team updates the
P&ID with revised design conditions. The
mechanical team needs to run API 579
fitness-for-service assessments on each
affected vessel to determine whether they
can operate safely under the new
conditions or require modification.

Working from the updated P&ID data in
Aspect Pressure Vessel ensures the
assessments are run against current
conditions rather than the original design
basis. Vessels with adequate margin are
confirmed for continued service under the
new envelope. Vessels approaching their
limits are flagged for modification or
replacement, and the capital decision is
backed by current code-compliant
calculations rather than estimates.

Closing the engineering loop
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The codes What Aspect Pressure Vessel checks against

and standards

For engineers evaluating whether Aspect Pressure Vessel covers their jurisdiction and
project requirements, here is the list of available codes:

Pressure Vessel Designh codes

+ ASME Section VIl Division 1: the dominant standard for unfired pressure vessels in
North American projects

« ASME Section VIII Division 2: alternative rules for higher-pressure or weight-critical
applications, allowing thinner walls with more rigorous analysis

- EN 13445: the European unfired pressure vessel standard, required for
CE-marked vessels

+ PD 5500: the UK specification for unfired fusion-welded pressure vessels

+ API 650 / API 620 / EN 14015: atmospheric and low-pressure storage tanks
+ AD2000: for the design of pressure vessels in Germany

+ TEMA: heat exchanger design code

Fithess-for-service

API 57941 / ASME FFS-1: the standard for fithess-for-service assessments of in-service
pressure vessels and piping

Material standards

» Full ASME Section Il material database, including allowable stresses at temperature,
impact test requirements and MDMT determination

- Relevant EN Material Standards

For more codes, check out our Aspect Pressure Vessel FAQ.
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From diagram to deliverable

When process definition and mechanical validation are properly connected,
the full engineering lifecycle becomes coherent rather than fragmented.

Using Facets P&ID and Aspect Pressure Vessel together enables a complete
workflow that lets organizations efficiently:

[] Define the plant with Facets P&ID: process topology, equipment
tags, instrumentation

[ 1 Design the equipment: wall thickness, ratings, nozzle geometry

[] Validate safety and compliance with Aspect Pressure Vessel: ASME, EN,
API codes with full audit trail

[] Respond to change: process revisions feed mechanical models
eliminating manual re-entry

[] Deliver fabrication-ready documents: accepted by inspectors, ready for
the shop floor

A P&ID captures intent: what should be there, what should connect,
what conditions should hold. What it can't do is prove that any of it is
safe to build, safe to operate or continue operating as conditions
evolve. That proof lives in mechanical analysis, and it's where Facets
P&ID and Aspect Pressure Vessel work together. Facets P&ID holds
the process truth: vessel tags, nozzle definitions, operating conditions
and the rules-driven consistency that makes that data trustworthy.
Aspect Pressure Vessel turns that truth into code-compliant
mechanical design, including wall thickness, nozzle loads, wind

and seismic loading, fitness-for-service and fabrication-

ready documentation.

The gap between process definition and mechanical validation is a
workflow question first and a software question second. Reusing the
data already captured in Facets P&ID inside the tool built to analyze it
is how that loop closes.

Success doesn't wait. Octave doesn't either. We're ready to help your
operations get better, faster and more efficient.

Ready to close the gap?

Connect with the Octave team to make it happen.

( Connect >

Closing the engineering loop
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About Octave eBook

Octave is a leader in enterprise software, turning data into decisive

action and intelligence into your edge. Our software solves for and
simplifies complexity, from the design and build to operations and
protection of people, property, and assets— for any scope, at any
scale. For decades, we've partnered with customers to sharpen
performance, elevate efficiency, and amplify results. From factory
floors to entire cities, our solutions are tuned to scale up what's
possible from day one onward.
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