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Predict · Monitor · Prevent demurrage charges 
for thermal power plant coal supply operations

Developed by  Aarika Innovations Pvt. Ltd.

87.4%
Prediction Accuracy

₹12,500/hr
Demurrage Rate

22 Hours
IR Free Time

4 Tipplers
Monitored Units
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THE PROBLEM

Every Hour Costs ₹12,500
Indian Railways imposes demurrage charges when coal rakes exceed free time at plant sidings.

⏰

Silent Time Loss

22-hour free time expires with no 
visibility. By the time action is taken, 
charges have already accrued.

📊

No Predictions

Manual tracking in spreadsheets cannot 
forecast detention hours or calculate 
exposure across multiple rakes.

🔧

Tippler Downtime

Unplanned maintenance grounds tipplers 
for hours. A single T-2 outage can cost 
₹14+ lakhs in downstream demurrage.

⚠  A plant running 20 rakes/week at 85% demurrage rate can lose ₹1.2 Crore+ annually from avoidable charges.



THE SOLUTION

One Platform. Full Visibility.
TIPPLOR is a web-based Coal Demurrage Intelligence Platform that predicts, monitors and prevents IR demurrage 
charges in real time.

▶01

Register Rake

Enter rake details, ETA, 
mine, wagon type

▶02

AI Prediction

13-step algorithm 
calculates detention & 
charge

▶03

Live Monitor

Real-time queue tracking 
& alert escalation

04

Report & Dispute

Monthly register, mine 
analysis, IR dispute

T E C H N O L O G Y  S T A C K

• Spring Boot 1.5  ·  Java 7 • MySQL 5.7  ·  Hibernate 5 • REST API  ·  38 Endpoints • HTML5  ·  Vanilla JS • Tomcat 8.5  ·  Single JAR



KEY FEATURES

Built for Plant Operations

🧠 AI Prediction Engine

13-step algorithm: queue wait, unloading hours, 
stockyard penalty, conveyor status, free time 
calculation

📊 Live Queue Dashboard

Real-time rake monitoring with elapsed time bars, 
risk level pills (SAFE/MEDIUM/HIGH/CRITICAL) and 
accrued charges

🔔 3-Tier Alert System

Warnings at 16h, 20h and free-time expiry. SMS, 
Email and WhatsApp Business API notifications to 
fuel manager

⚙ Tippler Management

Full lifecycle: ACTIVE/IDLE/MAINTENANCE/
BREAKDOWN. Throughput tracking, MTD utilisation, 
restore & maintenance scheduling

📋 Demurrage Register

Rake-wise monthly register, mine-wise aggregation, 
IR dispute flagging, period KPI summary for finance 
audit

🔌 38 REST API Endpoints

Full CRUD + lifecycle APIs for all entities. Integrates 
with ERP, SAP finance, FOIS railway data and 
WhatsApp API



PREDICTION ENGINE

13-Step Demurrage Algorithm
1 Queue wait = (wagons ahead ÷ tippler throughput)

2 Placement delay (base 0.5h + current rake completion)

3 Unloading hours = (total wagons ÷ throughput × efficiency)

4 Stockyard penalty (+2h if utilisation ≥ 85%)

5 Conveyor penalty (+3h if conveyor offline)

6 Total detention = queue + placement + unloading + penalties

7 Excess hours = max(0, detention − free time)

8 Demurrage charge = excess × ₹12,500/hr

S A M P L E  P R E D I C T I O N  O U T P U T

Rake R-2047  ·  Gevra OCP  ·  58 BOXNHL

Queue Wait 4.2 h

Placement 0.8 h

Unloading 3.1 h

Stockyard Pen. + 2.0 h

Total Detention 10.1 h

Excess Hours 0 h

Demurrage ₹ 0

Risk Level SAFE ✓
Model Confidence: 87.4%  ·  February 2026 Actuals



APPLICATION PAGES

8 Screens, Zero Confusion

📊
Dashboard

Live KPIs: queue depth, active tipplers, 
accrued charges, risk level with real-time 
queue bars

🚂
Rake Queue

All active rakes with elapsed time, free-time 
bars, status pills and one-click lifecycle 
actions

🧠
Predict

Full 7-parameter prediction form with live 
results panel, timeline forecast and 
recommendations

⚙
Tipplers

Status cards per tippler, maintenance 
schedule Gantt, assign-to-rake modal, 
restore button

📋
Reports

Monthly demurrage register table, mine-
wise breakdown chart, tippler utilisation 
stats

🔔
Alerts

Critical/warning/info alert cards with 
acknowledge, SMS/WhatsApp status and 
threshold config

⚙
Settings

Plant config, IR tariff rates, tippler capacity, 
alert thresholds, API endpoint and user 
roles

🔑
Login

Role-based access: Fuel Manager, Operator, 
Finance Officer with session management



ADVANTAGES

Why Choose TIPPLOR?
Monthly Demurrage After TIPPLOR Deployment (₹ Lakhs)
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💰
Cost Reduction

Avg. 60-80% reduction in demurrage within 3 
months. ROI achieved in first month of deployment.

⚡
Instant Alerts

Warnings at 16h, 20h and free-time expiry via SMS, 
Email and WhatsApp — before charges begin.

🎯
87% Accuracy

Prediction engine validated against real rakes. 
Learns from actuals for continuous improvement.

🏭
Zero Infrastructure

Single Spring Boot JAR. Runs on existing plant 
server. No cloud, no extra software.



ROI & SAVINGS

The Business Case

₹41.7L
Monthly demurrage 

before TIPPLOR

→ ₹8.3L
Monthly demurrage 

after deployment

= ₹33.4L
Monthly savings 
(80% reduction)

Annual Savings: ₹4.0 Crore+  ·  ROI achieved in Week 1

Before TIPPLOR

• No advance warning system

• Manual Excel tracking

• Discovered charges post-release

• ₹12,500/hr accruing silently

After TIPPLOR

• 16h & 20h early warnings

• Live queue with risk levels

• Predicted exposure at arrival

• Proactive tippler assignment

Additional Benefits

• IR dispute documentation ready

• Maintenance cost forecasting

• Mine-wise charge analytics

• Finance audit trail built-in



TIPPLOR
Stop Paying Avoidable Demurrage.

TIPPLOR gives your plant full visibility into every rupee of demurrage exposure 
before it accrues — so your team acts in time, every time.

3 Steps
To deploy

< 1 Week
To ROI

87.4%
Prediction accuracy

₹4 Cr+
Annual savings potential

Aarika Innovations Private Limited
Innovative Software Solutions

📍  A6 Aishwarya Kingdom, Kachna, Raipur

📧  sales@aarikainnovations.com

📞  +91 95894 85737   🌐  www.aarikainnovations.com


