Zorinthia

These examples illustrate the structure, depth, and type of output produced during a Phase 1 diagnostic. They are anonymised
and provided to support decision-making — not as case studies or endorsements.

Brick and Cement Manufacturing: End-to-End Production
Analytics Assessment

Independent Assessment for Digitally Integrated Industrial Operations

Background Context

The owner was not from manufacturing. The owner came from the technology sector.

After acquiring land and securing contracts, the owner invested in a high-capacity brick manufacturing machine
imported from China. Unlike traditional plant owners who focus first on throughput, the owner wanted something
different:

"From day one, | want full visibility. Every variable. Every cost driver. Every performance indicator."

The ambition was to create a digitally integrated brick production operation where:
« Raw material inputs
¢ Environmental conditions
e Machine performance
o Labour activity
e Maintenance cycles
o Cost structures

were connected into a single decision environment.

The owner did not want isolated dashboards.
The owner wanted a governed production intelligence system.

A data strategy advisor was brought in before the machine was commissioned.

Executive Summary

This document summarises an independent assessment of production analytics and data governance for a brick and
cement manufacturing operation established by a technology-sector entrepreneur. The owner sought full visibility
across every production variable—from soil composition and curing conditions to machine performance, labour
productivity, and cost structures—before commissioning a high-capacity brick press.

Strategic objective:

To answer not only "How many bricks can the machine produce?" but: which input combinations yield the strongest
bricks at lowest cost; how humidity affects curing; cost per brick by product type; defect rate by shift; predictive
maintenance triggers; and weather impact on efficiency.

Data sources identified:

1. Machine and production data (PLC / loT)



Environmental data (temperature, humidity, rainfall)
Material input data (soil, cement, water, additives)
Quality control data (compressive strength, defect rates)
Labour and shift data

Maintenance records
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Financial data

Governance approach: Integration without governance produces noise. The advisor recommended defining master
data domains and production batch lineage before building integration pipelines. With governance first, the machine
becomes an optimisation engine.

The Production Environment

Brick manufacturing involves multiple interdependent variables:
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Soil sourcing and composition
Cement ratio and water content
Mixing and compaction pressure
Temperature during curing
Weather exposure

Drying time

Labour handling

Machine calibration

Energy consumption
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Equipment wear

The owner wanted to measure and correlate all of it.

The Strategic Objective

The core question was not:
"How many bricks can the machine produce per hour?"
It was:

« Which combination of soil, moisture, temperature, and pressure yields the strongest bricks at lowest cost?
e How does humidity affect curing time?

o What is the cost per brick by product type?

o Which operator shift produces the lowest defect rate?

e When should maintenance be performed before failure occurs?

« How do weather conditions influence production efficiency?

This required integrating operational technology (OT) with financial and environmental data.

Data Sources Identified

The advisor mapped required data inputs across domains.

1. Machine and Production Data (PLC / loT)

e Press pressure readings



* Vibration levels

e Compaction time

e Cycle time

e Brick count per batch
e Fault codes

e Energy consumption

e Hydraulic temperature

2. Environmental Data

« Ambient temperature
o Humidity

o Rainfall

e Wind speed

e Soil moisture levels

Weather influences curing, cracking risk, and drying duration.

3. Material Input Data

¢ Soil type classification
e Cement batch number
o Water ratio

Additives used

Cost per material batch

Each production batch needed a unique identifier for traceability.

4. Quality Control Data

o Compressive strength tests
o Breakage rate
« Visual defect classification

o Return or rejection rates

5. Labour and Shift Data

o Operator identity
o Shift duration

« Downtime events
e Overtime

e Maintenance technician interventions

6. Maintenance Records

¢ Planned maintenance schedule
« Unplanned stoppages
e Spare part usage

e Service intervals



e Mean time between failure

7. Financial Data

e Cost per tonne of soil

Cement price volatility

Energy tariffs

e Labour cost per shift

Transport cost per pallet

Governance Before Integration

The owner's instinct was to "connect everything immediately."

The advisor cautioned:
Integration without governance produces noise.

Before building integration pipelines, the following were defined:

Master Data Domains

e Brick product codes

« Soil classification taxonomy

e Machine ID and production line identifiers
o Shift identifiers

e Batch numbers

Without master data discipline, correlations would be unreliable.

Production Batch Lineage
Every brick pallet would be traceable to:

¢ Specific soil source

e Cement batch

e Machine cycle

e Environmental conditions

o Operator shift

This created defensible quality traceability and enabled root-cause analysis.

Advanced Analytics Possibilities

Once governed integration was in place, the owner could unlock:

1. Yield Optimisation
Correlate:

« Soil type

e Moisture level



e Compagction pressure

e Curing temperature
with compressive strength and defect rates.

Identify optimal production formula.

2. Predictive Maintenance
Using vibration and temperature signals to:

o Detect hydraulic wear early
o Predict motor failure

e Schedule service before downtime

Reducing production stoppage risk.

3. Environmental Efficiency Analysis
Measure:

o Energy cost per brick
e Carbon impact per batch

¢ |dle machine runtime

Optimise both financial and environmental performance.

4. Labour Productivity Analysis
Compare:

e Output per shift
o Defect rate by operator
« Maintenance responsiveness

o Overtime correlation with breakdowns

Identify training or staffing inefficiencies.

5. Cost-to-Produce by Brick Type
Calculate fully absorbed cost including:

e Materials

Energy

Labour

¢ Maintenance

Depreciation

Support contract pricing decisions with data.

System Architecture Consideration

The advisor recommended:
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Separating operational data capture from financial reporting OT and IT boundaries; security; latency
Establishing a governed central analytics layer Single source of truth; consistent definitions
Implementing structured data ownership Accountability; quality; traceability

Avoiding uncontrolled spreadsheet adjustments Decision-grade data; audit trail

The emphasis was on decision-grade data, not raw data accumulation.

The Strategic Outcome

The brick plant would not operate as a traditional manufacturing site.
It would operate as a data-driven industrial system where:

o Every brick could be traced to its inputs
o Every defect could be root-caused
e Every cost driver could be quantified

o Every maintenance event could be predicted
The owner's technology background was not unrealistic.

It was ambitious —but achievable with disciplined governance.

Risks & Mitigation

Risk 1: Integration Before Governance

Description: Temptation to connect all data sources immediately—PLC, environmental sensors, ERP, quality systems
—before defining master data, batch lineage, and ownership.

Impact: Inconsistent identifiers; unreliable correlations; "garbage in, garbage out"; analytics abandoned; loss of
stakeholder trust.

Mitigation: 1. Define master data domains and taxonomy before any integration 2. Establish batch lineage and
traceability model first 3. Assign data ownership per domain 4. Pilot integration in one production line; validate before
scale

Risk 2: OT-IT Convergence Complexity

Description: Operational technology (PLC, sensors) and information technology (ERP, analytics) have different
lifecycles, vendors, and security models. Unstructured convergence creates risk.

Impact: Production system vulnerability; data latency or loss; integration fragility; maintenance overhead.

Mitigation: 1. Maintain separation between OT capture and analytics layer 2. Use governed middleware or data hub;
no direct OT-ERP coupling 3. Define ownership: OT team for machine data; IT/analytics for reporting 4. Security review
for any OT exposure to corporate network

Risk 3: Over-Ambitious Initial Scope

Description: Owner wants "everything" measured from day one. Scope creep delays go-live; team overwhelmed; value
delayed.

Impact: Project stalls; cost overrun; owner loses confidence; traditional reporting persists.

Mitigation: 1. Prioritise high-impact, high-feasibility use cases (e.g. batch traceability, cost per brick) 2. Defer advanced
analytics (predictive maintenance, yield optimisation) to Phase 2 3. Deliver quick wins: basic dashboards, batch
lineage; build trust 4. Phased roadmap with clear milestones



Takeaway

In heavy manufacturing, "connecting everything" is technically possible.
The differentiator is not connectivity.
Itis:

Master data governance — Brick codes, soil taxonomy, batch identifiers defined before integration

Batch traceability — Every pallet traceable to inputs, conditions, and operator

Defined ownership — Who owns machine data, quality data, financial data

Structured integration — Governed pipelines; no uncontrolled spreadsheets
With governance first, the machine becomes more than equipment.

It becomes an optimisation engine.



