Transitioning to
Autonomous
Quality
Engineering

The Nexus-Core Strategy for SM/QHSE/PRD/2020
Targeting Issue No: 04 | Rev. No: 01

System Architecture: Perception, Cognition, Execution
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The compounding cost of manual QHSE intervention

Current execution of SM/QHSE/PRD/2020 relies on linear, human-dependent workflows.
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Manual Document Prep (5.4):

Delays in generating ITPs, WPS,

r’ and Weld Maps per VDRL.
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Manual SAP Releases (5.7.2):

Latency in moving from one

/

Physical Inspections (5.7.1): |~
Slow receipt verification and
MTC cross-checking.

1 production order to the next.
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~ Severe bottlenecks in the fabrication |IfE’:C}-‘E|E ;
- accelerating compliance aging, and critical latency in
. = the final Manufacturing Record Book (MRB) delivery.
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Transforming documentation from a cost center
to an autonomous operational advantage
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We are eliminating human dependency

for standard operational execution while
elevating human oversight for critical
r compliance exceptions.
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I/Thu.ﬂs Nexus-Core Thesis:
Replacing manual procedure
execution with algorithmic

( governance.
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The system actively forces compliance
rather than passively documenting it,
ensuring operations align mathematically
with approved Standard Operating

p Procedures. i
| | |
3 /
N F
N\ 7
— }o TR /:'lmll ;’;—h
o\ ——o0 ™ o— /o
0/ Q7 = NN
2 T D



Dailypost365


= |

5.4
Quality
Documents

5y
Material |
Inspection

5V
e[
Releases

(.

| Dispatch

5.8.2
NDE

6.3&7.0
Reporting
and MRB

" Manual Baseline l

Manual: Preparing ITPs, i
WPS, Weld Maps.

Manual: Receipt inspection
and MTC verification.
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Manual: Manual release of
SAP production orders.
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Manual: Issuing formal NDE
requests to subcontractors.

progressive MRB compilation.

Manual: Manual preparation
of performance reports and

The SM/DHSE/PRD/EUEU evolution matrlx =
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f_c = > Autonomous Nexus-Core ¢ =7 ﬂ_ﬂ: ; |
Nexus: Al-driven document @ L |
synthesis from raw technical » @ \\‘\r
specs and ASME codes. ||
Nexus Trace: High-speed OCR ®
auditing vs. physical heat = ([ @
number verification. * MEAL <y @
Nexus Flow: Autonomous SAP  o_
locks disengaging only on prior o=
digital signatures.
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Nexus: Al triggers NDE requests })) E"

precisely at ITP hold points. ﬂ ]
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Nexus Dossier: Real-time e ol ||

publishing and zero-latency EE = > _:|'

index compilation
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The tripartite architecture powering algorithmic governance

Perception
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Perception (The Visual Network):
Bridging physical reality with digital
records. Capturing shop floor
ground-truth in real time.
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Cognition
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Cognition (The Algorithmic Engine):
Processing raw data through the lens
of international engineering codes to

generate actionable directives.

Execution

Execution (The SAP Governor):
Translating directives into unyielding
operational locks that dictate the
pace and sequence of fabrication.
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Application: Replaces manual material
inspection (5.7.1) and surveillance (5.7.3).

The Mechanism: Mobile interfaces
deployed on the shop floor allow QC
inspectors to capture high-resolution
imagery of incoming material markings.

.
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Perception: Auditing physical reality via the Nexus-Trace visual network
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The Output: Nexus-Trace applies high-speed OCR to instantly
cross-reference the physical steel against the digital MTC.

22

= Mill Test Certificate (MTC) 7
Property Specification | Value Status
Chemical
e on(c)| ASTMAS3 | 018% | OK .
cr ASTMAS3 | 0.18% | OK
Sl Min415MPa | 440MPa | OK VERIEI Eb
HeatNumber | HT-8492A | HT-8492A | MATCH | &=
L JJ

The Result: Immediate SAP status
upgrade upon validation,
eliminating receipt bottlenecks
and human verification errors.
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| Tethmeal Review (5 8y and Cognition: Synthesizing compliance
Document Preparation (5.4).

i - documents in real-time

Project Specs

_m_ ,_/ Stream 1: Instant generation of

| il|r“'- I
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ASME B31.3/ (ITPs) and Weld Maps.

G

>
Purchase Ord/

L Ingestion & Cross-Referencing: + :
The engine digests complex inputs Stream 2: Immediate flagging of
VDRL . L immediately and measures raw £ technical deviations, routing them
requirements against international directly to engineering leads for
Ll engineering codes. resolution.

| | AN

precise Inspection and Test Plans | |
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Execution: Enforcing chronological integrity via the SAP Governor

Application: Automating SAP
Production Order Releases (5.7.2).

Stage B:

[ Stage A:
NDE / Hydro-test

Fabrication

=

| The Law of Fabrication g - Aggressive SAP Locks R
No fabrication stage can commence until the Al Manual overrides are eliminated. The system
categorically validates the digital signature of the inherently prevents out-of-sequence fabrication,

| preceding stage. | | enforcing a rigid timeline of quality assurance. |
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Mathematical prevention of rework and cascaded errors

RN

Traditional Process
r I Stagé 4 |
i . REWORK/ |
£l Ll
i SCRAP
e J
| Nexus Process
| Stage 1 |
;__ ’ Stage 2 Stage 3 Stage 4
L ] L I
|7« Manual systems rely on retroactive * Nexus-Flow transforms QA/QC « Errors are isolated at the point of origin.
discovery of non-conformances, often from a reactive auditing function = Rework costs are mathematically minimized |
after value has already been added to into a proactive barrier. by preventing defects from cascading into -
5l | defective materials. subsequent fabrication phases.
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The Human Gate ensures strategic governance over automated execution

Total automation demands absolute, high-level oversight. Nexus pauses automatically for critical interventions.
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Mandatory Human Gate Interventions:

* Technical Deviation Resolution:
When project specs inherently conflict
with international code.

* NCR Final Closure: While Al tracks
Compliance Aging, complex
non-conformance closures require
a Lead QA/QC sign-off.

L Strategic : . :
Governance » Customer Witness Points: Final
: physical FAT (Factory Acceptance
Test) sign-off with customer

representatives.

L
L] ! W -
-----



Dailypost365


The bottom-line impact of transitioning to Nexus-Core
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Compliance ROI

100% Regulatory Integrity:
Aggressive SAP locks guarantee
absolute adherence to
SM/QHSE/PRD/2020.

Zero-Latency MRB Delivery (7.0):
Nexus-Dossier progressively
compiles logs, NDEs, and MTCs in
real-time, eliminating the
traditional handover scramble.

Real-time HSE Reporting (6.3):
Instant integration of live
surveillance data.

/

Financial ROl

Eradication of Rework Costs:
Halting cascaded errors at the
source prevents material and
labor waste.

Accelerated Billing Cycles:
Instant document release and
Instant document release and
zero-latency Manufacturing
Record Books mean faster
project handover and
immediate invoice generation.




Fueling the automation: Required inputs for system activation

To activate the Nexus Blueprint and initiate the digital ingestion phase, management must authorize three foundational inputs:

l Digital Ingestion Packs: Uploading the Project
Specs, Purchase Orders, and agreed VDRL.
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" 2. Risk Parameters: Defining mathematical weights E>
for Risk-Based Surveillance (e.g., prioritizing
.:\ complex alloy welding constraints).

3 Inspectmn Schedules: Inputting the yearly HSE
schedule for management walkthroughs and
interdepartmental inspections.
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