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VERTICAL CONTEXT & A
Manufacturing - Brazil -mid-marke@ 0
The Brazilian mid-market manufacturer (R$ 200M-R$ 1B rever@nd) operates within a specific set of \@

constraints: a maturing Industry 4.0 adoption curve, mi T/IT estate with legacy PLCs, increasi
pressure on energy efficiency, and the LGPD plus s@ pecific regulations (NR-12 for machine sa&

ABNT operational standards). Q &

Regulatory environment &
eguiatory ~

Regulation Scope Impact on Al / automation

LGPD Personal data of employees, suppliétseB@@hyonzmcesnployee operational data; supplier data lawful basis r
NR-12 (MTE) Machine & equipment safety Al-driven control loops require fail-safe certification; advisory-only mod
ANVISA / sector-specifidcVhere applicable (food, pharma) Process-change traceability mandatory. (
MROSC /fiscal reqs ~ Documentation, audit trails Any Al-driven decision affecting fiscal/operational reporting r@

Mar k ér‘ns observed %U OQ~

erall Equipment Effectiveness) avg in segrgent: 58-68% — significant headroom.
Q 12%

: reglictive-maintenance adoption is partial: 38% of mid-market manufacturers run sensors but

Q ive a closed loop with CMMS. y &
Q\ Energy cost share growing — 7-12% ?@L f-goods, up from 5-7% three years agO
A | ;

Supply chain volatility persists&fo\ t accuracy below 65% for most. E

2

<

QV anuvia.com.br



Anuvia \@ Page 3

N

USE CASE RANKING &

Top 5 Al / automation use cases (n\r@ acturing

Rank Use case Impact horizon  Capex Verdict \@

#1 Predictive maintenance - sensors + anomaly + CMMS12-18 mo Med Build - phased
#2 Quality vision (defect detection at the line) 6-12 mo Med Build - pilot first
#3 Energy optimization - HVAC + compressors 9-18 mo Low Buy + tune

#4 Demand forecasting refresh 6-12 mo Low Buy + tune

#5 Document Al - purchase orders + invoices 3-6 mo Low Build - light

Scoring rationale o O

Predictive maintenance ranked #1: highest expected NPV across the baQd, strong data foundations
from existing PLCW’nentation, regulatory path well-trodde

Quality visjon % #2: best fit for incremental rollout (Iine@e), strong evidence of ROl in adjacent Q

vertical
- Enefyy opyymization ranked #3: lowest capex, but ROl SgnsHtive to local energy tariff schedule.

. afity forecasting ranked #4: well-defined,; many nature vendors; benefits diminish as upstre
ty plateaus.

Q ocument Al ranked #5: smallest ticket bilyguickest payback — "first win" candidate. &

N\

>
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USE CASE DEEP-DIVE - #1 & A
Predictive maintenance - sensors + aQZQIaIy + CMMS

A closed-loop predictive maintenance program reduces unplan owntime by 18-32% in comparable @
mid-market manufacturing settings (CARS-D consortiu ‘@A marks, 2024). The system requires thr \
components stitched together — sensors generating &guency vibration / temperature / current Q

an anomaly-detection layer, and integration Wit% g CMMS to convert anomalies into pj@e
Component stack < ) Q
a ~

work orders.

Layer Recommended Capex / vendor
Edge sensors (vibration + temyjireless IloT sensors - 200 units phase 1 R$ 380k (one-time)
Edge gateway Industrial gateway + buffering - 8 units R$ 140k c

Data ingest AWS loT Core - sa-east-1 Opex: R$ 4k/mo

Anomaly model Isolation forest baseline + per-asset tuning Build (internal) Q
CMMS integration REST adapter to existing CMMS (Engeman / MV2Build (4 wks) Q

Visualization Grafana dashboards + ops mobile alert Build (2 wks)

? v Q
@i register \/ &
\ - Sensor mount quality is a top risk — 1%pilot deployments report data drift froounting.
: - False-positive alerts erode op@st within 90 days if not tuned.
-trig§ered work orders only deliver ROI if parts argstocked.

’\ - Spare-parts logistics — CM

QV anuvia.com.br
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Predictive maintenance — 36-mont1\%2)del
Assumptions (explicit) N Q

S
N

Assumption Value Source

Current unplanned downtime 412 hriyr Client CMMS export 2024-2025

Downtime cost per hour R$ 28,000 Client finance - GM-throughput-based

Expected downtime reduction (steady-state) 24% (mid of 18-32% band}JARS-D 2024 benchmark

Time-to-steady-state Month 9 Anuvia engagement pattern

Sensor + gateway capex R$ 520k Vendor quote - BR market

Annual opex (cloud + software) R$ 96k AWS loT Core + CMMS integration support
Spare parts buffer increase R$ 80k one-time Stock-level adjustment c

\% A\ Q\
36—mon? flow (R$ thousands) \O

Year Capex Opex Downtime savings Net 3;

Y1 -600 -96 +1,389 (partial) +693

< Y2 0 -96 +2,769 +2,673

\Q Y3 0 -96 +2,769 +2,673

Q Total -600 -288 +6,927 +6,039
: < —

\ Payback: Month 9. NPV ,hmount, 36mo): R$4.7M. IRR: 183%. :

> .
&
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COMPLIANCE CONSIDERATIONS é

L GPD + sector regulations

LGPD

Operational sensor data is generally non-personal —; GPD primary scope. \
Operator identification (badge — machine - o p‘
(legitimate interest or contract).

Build a data inventory + DPIA for use cag€s that tnk operator identity with performance nﬂ@
1

Retention policy: aggregate operatigp ay be retained indefinitely; operator-a @
24 months unless compelling jusg'fi @ E

ersonal data — requires lawful basis

data <

NR-12 (machine wfety)

Al driving direct machine actuation must integrate with NR-12-complia il-safe interlocks. <
Recommend advi -gnly deployment for the first 12 months &ator-in-loop. \
Document the e-management process per ABNT NB@IE 27001-aligned controls. Q

Au@requirements i
: el Al-driven recommendation logged with: input¥eatures (hashed), model version, output,
nstream action taken, operator confirming.

Quarterly model-review minutes aw .

\Q Retention 5 years (alignment with fisc@oﬁnal audit standards). &
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IMPLEMENTATION ROADMAP é A

12-month phased rollout

w1 W5 WlOQ wis W20 W26 @

Document Al - POs + invoices pilot \
V4 !
>

Document Al - production rollout

Predictive maint - sensor selection & inste

. . » - N
Predictive maint - anomaly model + CMM
~ -
Predictive maint - phase 2 expansion (line M
Quality vision - POC on critical line
v

o . VN -
Quality vision - production rollout
a \ y Py

Energy optimization - vendor PoV
-
Demand forecasting - refresh program §

*
Gatecriteria (

Pilot — Rolloug Nsuccess metric achieved on 1 line for 6@5; runbook complete. Q\

Rollout - Ka{ zero PO events for 4 weeks; ops team ow @ rations.

Scale&)e te: financial review against business casg; Quarierly committee. Q
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Apps & ops

REFERENCE ARCHITECTURE

Predictive maintenance - target t

REST - Engeman

CMMS m\

AWS sa-east-1 cloud

Work orders
auto-prioritized

Ve

'
o

Grafana dashboard

ops view

AWS loT Core
MQTT broker

OT / Plant edge

Kinesis Streams
real-time bus
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Mobile alerts
on-call ops

Anomaly model
isolation forest

Sensors

vibration - temp - current

\ %

opology notes

All control-plane traffic stays i
Edge gateways buffer up

Anomaly model runs

CMMS integration j

Mobile alerts \§ g on-call rotation; no new tooling.

— End of reps uvia - contato@anuvia.com.br - anuvia.com.br

Edge gateway
buffer - pre-process

S3 + Athena

historian / training

A -

PLC / SCADA
(existing OT)

to t
%S

O%

\%

&- (LGPD + data sovereignty).

<

urvive WAN outages.

Local Historian
fallback storage

X
O&

s (Lambda + SageMaker endpoint for batch rgtraining).

(advisory) for the first 12 months.
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